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Afcwd  L'Anpfwre  Crook 


Kach  nationality  ha*  it*  admirable  characteristic*. 
They  fuse  and  blend  in  America'*  great  milting  pot, 
and  there  emerge*  a  new  national  type  combining  thi 

« Ti-i-lUwrs  of  nil    thr  Amrrican, 

Motors  are  made  in  many  lands,  with  characteristic  features 
of  design.  France,  England,  Germany,  Italy,  America — each 
contributes,  through  its  notable  engineers,  to  the  world's 
motor  experience.  By  means  of  its  customer-connections 
with  over  150  manufacturers  of  automobiles  and  trucks  in  both 
Europe  and  America,  the  Continental  Motors  Company  main-* 
tains  unbroken  communication  with  every  reliable  source  ot 
motor  experience  in  the  world.  , 

Into  the  Continental  crucible  pours  all  this  wealth  of  engi- 
neering achievement.  Purgtd  of  dross,  freed  from  all  freak- 
ishness,  refined  and  perfected  by  its  own  superb  corps  of 
engineering  experts,  there  emerges  that  new  type  combining 
in  standardized  form  the  excellences  of  all  —  the  world- 
famous  Continental  Motor. 

CONTINENTAL  MOTORS  COMPANY 

OFFICES:  FACTORIES: 
Detroit,  Michigan  Detroit,  Muikvsoo 

Largest  tjclurtv*  motor  manufacturer!  in  the  world. 
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The  Value  and  Cost  of  Our 
Speedometer  Service 

Our  chain  of  direct  factory  branches  and  service 
stations  which  covers  the  country  plus  our  large  field 
organization  of  service  men  costs  us  more  per  speedom- 
eter than  any  reduction  any  other  speedometer  manu- 
facturer might  offer  you. 

And  our  additional  overhead  serves  you — not  us. 

As  95 r',  of  the  automobile  manufacturers  willingly 
pay  the  difference  we  must  be  on  the  right  track. 

"//  will  pay  you  to  see  that  the  car  you  buy  is  equipped 
with  Stewart  Products" 

The  Stewart- Warner  Speedometer  Corporation 
Chicago.  111.,  U.  S.  A. 

Speedometer 
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Sprint*  Not  Lock,  loose,  apnNerf  on  Ml  before 
bemt  «et  in  place  to  fcnM  until  intern  off 


Front  view 


Rear  View 


Spring  Nut  Lock  tightened  against  Nut.  Prevents 
fluking  off  — follow*  nut  lightening  against  materia) 


Will  Firmly  Lock  All  Nuts  in  Place  on  the  Cars  or  Parts  You  Manufacture 

SPRING  NUT  LOCKS 

save  the  countless  losses  that  are  constantly  occurring  wherever 
machines  are  run  and  part  is  fastened  to  part  by  nuts  and  bolts 

Better  Be  Safe  Than  Sorry 

Whether  you  manufacture  or  sell  any  part  of  an  automobile  from  the 
radiator  to  the  rear  axle  see  to  it  that  every  nut  is  safely,  SECURELY, 
PERMANENTLY  locked  in  place  on  its  bolt  with  a  Spring  Nut  Lock 


Increase  the  reliability,  DURABILITY,  STABILITY  of 

your  motor,  tractor  batter)'  or  what  not  by  slipping  on 

ivet  every  nut  th.it  engages  a  thread  this  simple,  light,  cheap  and  positively 
X"*'  device  that  holds  any  nut  permanently  in  place  and  yet  may  be 
released  at  will — when  lack,  nut  and  bolt  are  as  good  as  ever  and  can  be 
jwd  over  again  as  often  as  desired. 

You  cannot  ajjord  to  be  without  Spring  Nut  Locks.  You 
cannot  afford  the  loss  of  prestige,  the  mental  worry,  the 

rnk  of  serious  losses  in  life,  limb  and  pocket  book  that  arc  liable  to  occur 
tt  my  moment  where  vibration  can  start  nuts  loosening  that  arc  not  properly 
'■■eked  in  place,  but  arc  yet  expected  to  hold  vital  parti.  The  Spring  Nut 
L-xt  if  yoor  safety  insurance. 

In  anticipation  of  the  great  volume  of  advance  orders 
that  have  already  begun  to  pour  in  on  us  as  the  merits 

■  '.  ihn  great  little  device  is  becoming  known  to  the  mechanical  world,  we 
save  let  contracts  for  the  manufacture  of  Spring  \ut  Locks  to  The  Stowell 
•  -  pane  of  South  Milwaukee,  Wit.,  who  bavc  one  of  the  largest  plant!  in 
'ie  country  adapted  to  turning  out  this  safety  necessity  in  the  enormous 
luntitiet  it  will  be  needed 

The  Lock  slips  on  the  bolt  like  a  washer  and  as  easily 

-Kr»>i;  of  lime  in  mpplicvtien. 

Its  cost  to  the  user  is  a  mere  trifle  more  than  a  washer 

«»e  ■■>!»•/  tc disomy. 


It  will  not  cut  the  thread  of  the  bolt— enduring  economy. 
Its  cost  will  be  little  more  than  that  of  the  simple  washer, 

cheapest  of  all  devices. 

Price  lists  will  be  issued  soon.  Write  us  for  your  pro- 
bable needs  NOW.    Get  in  line  to  get  your  share  of  tiiis 

first  output.  Send  us  your  name  and  business  and  get  our  first  price  lists 
when  issued. 

Spring  Nut  Ivocks  for  Standard  Threads  for  the  following 
sizes  are  scheduled  for  delivery  on  or  l>cforc  October  1st 

H  in.,  H  in.,  H  in.,  H  in..  ?4  in.  and  1  in.  By  November  1st  we  will  try 
to  supply  all  standard  and  special  sires  and  by  January  l»t  we  .ire  in  hopes 
to  be  able  to  nil  all  orders  promptly,  however  large.  In  the  meantime  look 
out  for  your  own  needs  hy  getting  in  touch  with  us  immediately.  Allotments 
will  be  made  from  first  output  in  proportion  to  the  sire  of  the  advance  filled 
with  us.    Orders  filled  in  rotation  a*  received 

Spring  Nut  Locks  for  S.  A.  E.  Standard  Thread  for  auto- 
mobile use  have  been  thoroughly  tested  out  and  have 

aroused  the  enthusiasm  of  automobile  men  wherever  tried.  Locks  for 
S.  A.  E.  Standard  Threads  for  5/16  in.,  >,  in..  7/16  in.,  '  ,  in.  and  9/16  in 
are  also  in  preparation  and  will  be  ready  about  the  same  time  Oct  in  your 
orders  at  once. 


Jobbers.  Dealer..  Congo  Mor>— all  DoaUr*  stouM  take  steps  to  supply  the  early  demand  of  their  customers  for 
Spring  Xut  Locks.  Manufacture*.  »ho  take  pride  In  their  product  should  Ik  prepared  10  adopt  them.  Rail- 
roads  where  economy  and  safety  are  first  must  have  them.   Write  us  sour  needs  today  and  let  us  help  you. 


SPRING    NUT    LOCK  COMPANY 

::  ::  •        ::  ::       Chicago,  Illinois 

— ra 
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Used  by  Those 

Whose  Livelihood 
Depends  on  Perfect  Lu- 
brication—The  WORLDS 
GREATEST  RACE  DRIVERS 


Resists  the  H.at.  Remain,  and  Lubricate.  Longer  and  Better,  Increases  Power,  Induce.  Smooth. 
Quiet  Running.  Reduces  Oil  Consumption,  Prevent.  Smoke  and  Minimixe.  Carbon  Trouble. 
Send  for  Booklet  -CRYSTAL  CLEAR"  and  Attractive  RACE  POSTER 

MANUFACTURED  BY 

TheWhite&Bagley  Company 

WORCESTER.  MASS.  U.S.A. 

DISTRIBUTORS 


",,-anrn  Kutibrr  *  So|.|.|J  Cm..  I/-  Aiuirb-v 

uYna.  Kan  liuuo.  Us). 
Kdnln  r.  Merrr,  van  Naaa  Aw.  awl  llajr,-.  HI., 

Han  Krani-iiHu.  CI. 

Miallor  Hu|i|>l7  Company,  Drover,  Colo. 
Iiilv>-n>al  Aulo  Comi*uy,  Hartford,  Conn. 
The  Jonla.  Aula  Column?,  Wllllmantlr.  Conn. 
Wealriu  S-i.'i  ly  Co.,  Botar,  Ittabo. 
V, lleo*  a  llerr.  Inc..  It»tiatiat»<ll«.  trot. 

W,.«trrn  Aulo  m  >  CV.  loan  nty.  Iowa 

lt.iin.tt  Aulo  Kuin.ly  Co..  Moot  CUT.  low., 

iHirlliia*  ^ 1 1 '           i ■*  Company.  Auburn.  Me. 

tirron  4   !t«rrtt  Co..   •(•.•I   Itoylnlon  81  .  Boitor. 
Maaa. 

The  Tartoll  WWMtff  <>•.  H|irllkfflolil,  Mux 
kanwi  Clly  Aoloniotillr  Supply  Comtiany,  Ktmio. 

CM*,  Mo 

The    Fraro>«    Motor    Mali-.    •»       Mir,.ri!  an,| 
ilnrontn.  N.  T. 


W    ,!'.',  ii     -       Co.  lliT'i  Kroutlmay.  New  Vol*. 

N.  »  . 

A    II.  Maraball  Co..  Inc..  I'laMOmnli    .V  V. 
U.  M.  Ti»-  Viator  a  Co  .  ruirtnnal  nl.lo 
ICa.noj»*.ti  *  Company.  IHirtlaoil,  Ofti 
Cahall  Mulor  Supply  Co  ,  8.   W.  Cor.   llroa.l  A 
I'nrrl.i.  Nl»..  Philadelphia.  I'a. 

"    Waablmjl-m    St  , 


Cliartnton.  S.  •' 
Jfc  .So.  Fourth  si 


•  .I    r  -  i.  i  i,n  i 

!•!•>  •    «    •.    It  I 
The  I'atnrnMi  A  Bnrkley  Co 
Mrrruanta  Anto  stor.gr  Co.. 

Momiilila.  Trnn. 
IV.  T.  »n»  a  KoO«.  Auatla,  Triaa 
Saudora  Btoa.  Co.,  lilt  hlmmd.  V.. 
raaMM  Motor  Co.,  Ltd.,  Montrrnl,  Qmdier. 
Mliloiol  Bit,  Ltd.,  winnipee,  Co. 
John  ltanka  a  Son,  Pty.,  Lid..  *»l  Basra* 

St..  M.  luooroe.  Australia. 
Corni'll  l.lmlti'it.  Adolnhlo.  South  Australia 
Ktuplt*  ml  Co.,  W,  lllncton.  New*  7^-al  I 


39 


70  90 


'/s0 


<5 


I'lerexe    mention    The    Automobile    when    wrilmic    to  Advertisers 


Digitized  by  Google 


September  it,  1918 


THE  AUTOMOBILE 


1 


THE  CLASS  JOURNAL  COMPANY 

231-241  W.  39 ih  STREET  NEW  YORK  CITY 


Table  EContents 


Vol  XXXV 


New  York,  Septkmbeb  21,  1916 


No.  12 


Important  Trade  News  of  the  Week 


469171 
122 


Accessories  in  South  America— Part  V   

Tractor  Driven  Knotty  Problem   474 


Temperature  Control  Will  Be  Elaborate 
Truck  and  Tractor  Engine*— Part  111  


Aluminum  Alloy  gjjjggj  in  Singer 


New  tilide  Roomier  and  More  Powerful 

Yale  Eight  in  Production  

Burford  Truck  in  2  and  4-Ton  Models  


12S 
•is: 


Colorado  to  Have  45.000  Cars. 


Peru  26001b.  Axle  with  Malleable  H putting  

Owen-Magnetic  Cars  on  5-Day  Tour  

Liberty  Production  on  Quantity  Basis  

15.4  Per  cent  of  N.  V..  N.  J.  and  Pa.  Koad*  are  Hituminmm  . 
Progressive  Assembly  System  Speeds  tp  Liberty  Production. 


The  Root  rum 


»liy  ro-.ir  >  ylin<ltr  ri»ton»  Jit  Unitr      Hi- 1 vc-  in  Full  hili 


Accessories 
Editorial*.  . 


ISA 
1M 
iM 
hhi 
iiU 
132 

I  HI 

lai 

ISA 
IHfi 

m 

.'.on 


Trade  News — Continued  

Including 

Factory  Miscellany 

The  Automnhil.-  Cnl.-nHnr 

The  Week  in  the  Industry 


501-510 


Index  to  Advertisers  48-49 


J 


In  the  speed  bearing 
world.  -NORffrT 
stands  for  dependa- 
bility. Therefore — 
when  you  adopt 
-NORM/V  -  equipped 
ignition,  lighting  and 
starting  apparatus— 
you  will  introduce  in 
your  equipment  an 
element  of  dependa- 
bility which  will  add 
to  the  saleability  and 
service     quality  of 


your  car. 


Th< 


nrAn  nf  hundreds 

ill  thousands  of 

-NORflVT  Raring. 

in  htinrlrrrls  of  thr»u- 
■aada  of  cars,  prove 
it.i-. 


B  AL 


BEflRIHGS 

PATKXTRn 

NORMA  COMPANY 
of  AMERICA 
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This  one  in  Virginia 
is  good 

And  now  comes  Rood  old  staid  Virginia  with 
■  Studebaker  "Opportunity"  that  some  enter- 
prising dealer  is  going  to  snap  up  and  develop 
into  one  of  the  richest  markets  in  the  South 
for  the  sale  of  the  Studebaker  cars. 

This  "Opportunity"  is  in  a  city  that  lies  about 
a  mile  southwest  of  Norfolk,  on  the  Elizabeth 
River.  The  last  census  figures  place  the  total 
of  population  at  37,000  though  there  are  very 
likely  more  than  40,000  people  living  there  now. 

The  manufacture  of  paper,  cotton,  hosiery  and 
knit  goods  are  the  leading  industries.  Ship- 
yards and  railway  shops  add  materially  to  the 
industrial  activity  while  on  excellent  harbour 
and  rail  transportation  facilities  furnished  by  S 
big  railroads  give  impetus  to  a  prosperous 
export  business  in  cotton,  lumber,  naval  stores 
and  pig-iron. 

Something  more  than  financial  strength  and  a 
signed  agreement  arc  necessary  to  secure  this 
opportunity.  You  know  the  Studebaker  re- 
quirements —  Initiative,  selling  ability,  and  pro 
gress.  If  you  believe  you  have  it  in  you  to 
measure  up  ^write  for  the  facts. 

STUDEBAKER 

Detroit,  Mich. 
South  Bend,  Ind.  Walkerville,  Ont. 

Addrett  all  correspondence  to  Detroit 
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48,750  Studebakers 
in  8  Months 

1710  More  Than  in  Whole 
Year  of  1915— Output 
Increasing 

Oltkoit,  Mich.,  Sept.  16 — The  Stude- 
baker  Corp.,  for  the  first  eight  months 
of  1916,  ending  Aug.  31,  has  sold  more 
cars  than  for  the  entire  1915  year.  In 
number  of  cars,  48,750  Studebakers  were 
sold  from  Jan.  1  to  Aug.  31  of  this  year, 
as  compared  with  47,040  for  the  whole 
of  last  year,  a  gain  of  1710. 

At  the  present  rate,  1916  sales  will  be 
55.4  per  cent  greater  than  1915,  or  about 
73,125  cars,  meaning  an  aggregate  gain 
for  1916  over  the  previous  year  of  26,086 
cars,  if  the  present  rate  is  maintained. 
As  a  matter  of  fact,  however,  it  is  prac- 
tically certain  that  the  balance  in  favor 
of  1916  over  1915  will  be  greater  than 
the  estimate  just  given,  for  the  output 
is  being  steadily  increased,  and  the  fac- 
tory reports  sales  for  the  last  four 
months  of  this  year  in  larger  proportion 
than  for  the  whole  eight  months  of  this 
year. 

100.000  Cars  Planned 

It  is  believed  that  Studebaker  will  sell 
about  80,000  cars,  and,  with  recently  au- 
thorized factory  extensions,  including  ad- 
ditional buildings  and  equipment,  will  en- 
»ble  the  production  of  100,000  cars,  that 
being  the  mark  set  for  1917. 

Monteith  F.  &  H.  Manager 

Coli-mk-  :-.  Ohio,  Sept  16 — John  C 
Monteith  has  been  named  general  man- 
»K*r  of  the  Phelps  Mfg.  Co..  this  city, 
maker  of  the  F.  &  H.  wire  wheel. 

Bill    and    Decou    Kesiun    from  Nash 
Motors  Co. 

Kenosha,  Wis.,  Sept.  16— Louis  H. 
Bill  uf  the  Nash  Motors  Co..  formerly 


the  Thos.  B.  Jeffery  Co.,  this  city,  has 
resigned  as  general  manager,  effective 
Oct.  1.  He  expect*  to  return  to  his  home 
in  San  Francisco.  Jerry  Decou,  who  has 
been  general  factory  manager,  resigned 
Sept.  15  and  is  succeeded  by  John  Bjorn, 
formerly  superintendent.  Mr.  Bill's  suc- 
cessor has  not  been  announced.  Bill  is 
one  of  the  old  men  in  the  trade  having 
been  branch  manager  of  the  H.  A. 
Lozier  Co.  in  the  bicycle  trade,  becoming 
branch  manager  of  the  Jeffery  company 
in  1905  and  entering  the  factory  in  1913. 

Friend  Returns  to  Mitchell  as 
President 

RACINE,  Wis.,  Sept.  20— Special  Tele- 
gram—Otis  C.  Friend  has  returned  to 
the  Mitchell  Motor  Co.,  Inc.,  as  presi- 
dent and  general  manager,  succeeding  H. 
L.  McLaren,  who  resigned  2  months  ago. 
John  W.  Bate  is  vice-president  and  chief 
engineer. 

Mr.  Friend  left  the  Mitchell  company 
to  become  vice-president  and  general 
manager  of  the  United  Motors  Corp.,  but 
assumes  his  new  duties  with  the  Mitchell 
company  at  once. 

Other  Officer* 

W.  II.  Armstrong  is  secretary  and 
treasurer  and  F.  L.  Mitchell,  formerly 
treasurer,  becomes  comptroller.  Mr.  Mc- 
Laren remains  president  of  the  Racine 
Tire  Co. 

Mr.  Friend  has  been  connected  with 
the  automobile  industry  for  nearly  a 
score  of  years  beginning  with  the  Chi- 
cago sales  of  the  Locomobile.  He  joined 
the  sales  force  of  the  Chicago  Mitchell 
agency  in  1900  and  later  handled 
Mitchells  as  the  firm  of  Brown  &  Friend 
of  Milwaukee.  Mr.  Friend  then  became 
purchasing  agent  of  the  Mitchell-Lewis 
factory  and  was  successively  assistant  to 
J.  W.  Bate  and  general  superintendent 
of  shops.  On  Aug.  1  announcement  was 
made  that  he  had  resigned  as  sales  man- 
ager of  the  Mitchell-Lewis  company  to 
become  vice-president  of  the  United 
Motors  Corp. 


Saxon  Stock  Placed 
on  7%  Basis 

Fiscal  Year  Profits  $1,316,272— 
Output  25,500  Cars, 
15,651  Gain 

New  York  City,  Sept.  20— The  divi- 
dend of  the  Saxon  Motor  Car  Corp.  has 
been  increased  from  6  to  7  per  cent.  This 
is  put  into  effect  by  the  declaration  of  a 
quarterly  payment  of  1%  per  cent,  pay- 
able Oct.  2.  Net  profit?  for  the  year 
ending  June  30  were  reported  as  ?  1.316,- 
272,  or  approximately  $116,000  greater 
than  the  estimates  made  in  official  circles 
during  the  last  quarter  of  the  company's 
fiscal  year,  and  equivalent  to  nearly  $22 
a  share  on  the  $6,000,000  stock.  The  first 
dividend  was  paid  last  July. 

The  output  of  the  company  during  the 
fiscal  year  was  25,500  cars,  an  increase 
of  15,651  over  the  preceding  year  when 
9843  cars  were  built. 

President  Harry  W.  Ford,  in  his  an- 
nual statement  to  stockholders,  reports 
that  the  company  has  on  file  contracts 
with  dealers  for  50,000  cars,  with  a  num- 
ber of  territories  still  to  be  closed. 

SAXON   BALANCE  SHEET — JUNE  30, 
Asset* 

I'lnnt  and  «-.|Uipi!ienl   I7J.9H.IK 

Investments,    •  7.5<mi  im> 

Current  A*»r<x  line.  In-  * 
ventories) 

Caah    »5s«.72Z.i» 

Notes    .in.l  nrrmintii 

receivable    .W2.8J0.I7 

Inventories  of  mule- 

rials    ami    rare  on 

hand  2.134.3M  ,94 

  :i.t2;i^;'j.2.'. 

Deferred  charftett..   18.142.57 

On.*!  will.  models  Hlld  |w«l.  rlltht*  <,.V''7.2I!».0* 

SJ.7Sll.0S5.IIV 

Liabilities 

Capital  Mock  is.noo.itnn.oo 

Note*  anil  woeountp  mmWf  otr  SU7  222  3* 
Surplus: 

Helm;  (he  profit* 
earned  for  the  rltrlit 
month*   frwu  Nov. 

ICt,   Ifir.  ISHS.H2.7i' 

I^hk:  1  in'!'  i  paid 
June  10.  |»M  W».«Oi>  IKi 

  *73.««2  M 

I7.7MI.SC.  -IS 
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Hudson  Coast-to- 
Coast  Record 

Super-Six  Covers  3476  Miles  in 
5  Days,  3  Hours  and 
31  Min. 

TRANSCONTINENTAL  RECORDS 
Car         Driver  Time  Date 

Day*  Hn,  Min. 
Pateraon  . . 

Hudson     Mulford        4       3     J1    Sept.,  1916 
V  Incent  . . . 

Marmon  .Stevena  ...         IX     So    July.  ISIS 

I'uilllliK-.  .  liuker   7     II     62    May.  1*16 

NtMa  Itaker  II       7     IS    May.  INI 

New  York  City,  Sept.  19— The  trans- 
continental record  ha.s  been  lowered  14 
hr.  59  min.  by  a  Hudson  Super-six.  The 
speed  fronv  San  Francisco  to  New  York 
averaged  27.14  m.p.h.  and  the  distance 
was  3476  miles.  The  Hudson  car  reached 
New  York  5  days,  II  hr.  and  31  min.  after 
leaving  San  Francisco.  The  best  railroad 
time  across  the  continent  is  3  days,  21  hr. 
i"'  min.,  according  to  railroad  officials 
here 

Lffl  Wednesday.  Sept.  13 

The  car  left  San  Francisco  with  A.  H. 
Patterson  of  Stockton,  Cal.,  at  the  wheel 
at  12.01  a.  m.  Wednesday,  Sept-  13.  It 
arrived  at  Columbus  Circle  the  following 
Monday  at  6.31  a.  m.  Patterson  drove 
to  Elko,  Nev.,  Mulford  took  the  wheel 
there  and  drove  to  Laramie,  Wyo.  Pat- 
terson again  took  the  wheel  and  brought 
the  car  to  South  Bend.  Ind.  C.  H.  Vin- 
rent  drove  the  last  lap  of  910  miles  into 
New  York.  With  these  men  in  the  car 
were  W.  Sturm  and  L.  Kalinsky. 

No  Tire  Trouble 

The  trip  was  made  on  United  States 
Royal  Cord  tires  and  came  through  with- 
out trouble. 

Following  is  the  check  of  Hudson 
Transcontinental  car: 

l-eft  San  Francisco,  Sept.  13,  12.01 
a.  rn.,  checked  by  L.  J.  Pinkson,  auto- 
mobile editor  San  Francisco  Chronicle 
and  W.  C.  Kieffer,  general  agent  Wells 
Fargo  &  Co. 

Carson  City,  Sept.  13,  7.2.1  a.  m.,  253 
%  miles,  A.  C.  Cunningham,  blacksmith. 

Ogden,  Nev.,  Sept.  14,  10.05  a.  m.,  842 
miles,  W.  W.  Fleetwood,  clergyman  and 
F.  W.  Wheeby,  dentist. 

Laramie,  Wyo.,  Sept.  15,  5.39  a.  m.. 
1395  miles,  G.  T.  Glessner,  dentist  and 
K.  W.  Johnson,  undertaker. 

North  Piatt,  Neb.,  Sept.  15.  2.45  p.  m., 
1500  miles,  J.  L.  Souder  and  L.  A. 
Spencer. 

Omaha,  Neb.,  Sept.  16,  2.05  a.  m..  1844 
miles,  A.  P.  Ginon,  lumber  dealer. 

Des  Moines,  Iowa,  Sept.  16,  10.36  a.  m., 
2029  miles,  Dr.  D.  Lecon,  automobile 
editor  Rcgiater,  and  H.  E.  Ward,  news- 
paperman. 

Joliet,  III..  Sept.  16,  8.25  p.  m„  2381 


miles,  G.  S.  Jackson,  manager  Baskiel 
Motor  Co. 

South  Bend,  Ind.,  Sept.  16,  12  mid- 
night, 2491  miles,  J.  F.  Cole,  president 
National  Co. 

Buffalo,  N.  Y.,  Sept.  17,  2.30  p.  m., 
2971  miles,  H.  M.  Wall,  president  New 
York  State  Motor  Federation. 

New  York,  Sept  18,  6.31  a.  m.,  James 
Hemstreet,  American  Automobile  Assn. 

Signal-Commerce  Truck  Merger 
Abandoned 

Dktroit.  Mich.,  Sept.  19 — The  merg. 
ing  of  the  Signal  Motor  Truck  Co.  and 
the  Commerce  Motor  Truck  Co.  here 
under  the  name  of  Signal-Commerce  Mo- 
tor Truck  Co.  has  been  abandoned.  It 
had  been  the  plan  to  take  over  the  two 
properties  and  incorporate  under  New 
York  State  laws  with  a  capital  stock  of 
$600,000,  shares  of  no  par  value. 

Thomas  Neal,  president  of  the  Signal 
concern  and  at  one  time  head  of  the 
General  Motors  Co..  was  to  have  lieen 
president  of  the  merger  and  W.  E. 
Parker,  president  of  the  Commerce  com- 
pany was  to  have  been  vice-president  of 
the  proposition. 

The  two  motor  truck  manufacturing 
concerns  involved  in  (he  negotiations  will 
revert  to  their  original  individual  iden- 
tities and  each  will  continue  to  operate 
separately  as  heretofore. 

Ruse.  Production  Expert,  Dies 

Kenosha,  Wis.,  Sept.  10 — John  w. 

Ruse,  one  of  the  liest  known  production 
experts  in  the  automobile  industry,  died 
here  yesterday  of  acute  dilation  of  the 
heart  after  a  brief  illness.  Mr.  Ruse 
was  for  8  years  identified  with  the  Huick 
Motors  Co.  at  Flint,  Mich.,  for  the  lust 
i!  years  as  general  superintendent.  Sev- 
eral weeks  ago  he  came  here  to  become 
associated  with  C.  W.  Nash,  president 
of  the  Nash  Motors  Co. 


To  Vote  Fisk  Capital 
Increase 

Meeting  Oct.  2,  To  Decide  on 
Increase  of  $12,500,000 
or  Less 

Boston,  Mass.,  Sept.  18—  Stockholders 
of  the  Fisk  Rubber  Co.,  will  vote  at  a 
meeting  on  Oct.  2,  on  an  increase  of 
capital  stock  of  S12.500.000.  Of  the 
new  capital,  J7.500.O0O  or  less  is  to  be 
first  preferred,  and  $500,000  or  less  is  to 
be  second  preferred. 

The  stockholders  also  will  vote  on  au- 
thorizing an  increase  in  the  common 
stock  by  an  amount  necessary  to  take 
care  of  conversions  of  existing  second 
prefened  and  proposed  first  and  second 
preferred.  A  proposition  to  reduce  the 
authorized  capital  of  the  company  by 
*ft,0(>0,000,  the  amount  of  second  pre- 
ferred stock,  series  B,  authorized  a  few- 
months  ago,  but  not  issued,  will  be  sub- 
mitted. 

First  Preferred  Convertible 

The  new  first  preferred  slock,  if  au- 
thorized, may  be  converted  into  common 
stock  prior  to  Jan.  1,  1922  at  125,  four 
shares  of  common  for  five  preferred,  and 
from  Jan.  1.  1922.  to  Dec.  31,  1926,  at 
$150,  four  shares  of  common  for  six  pre- 
ferred. There  is  $2,000,000  second  pre- 
ferred stock  now  convertible  into  com- 
mon up  to  Nov.  1,  1917,  and  the  stock- 
holders will  be  asked  to  approve  an  ex- 
tension of  this  period  until  Nov.  1,  1923. 

Holders  of  the  present  first  preferred 
stock  will  be  offered  pro  rata  $5,000,000 
of  the  new  first  convertible  preferred  at 
par  and  accrued  dividends,  while  holders 
of  the  present  second  preferred  and  com- 
mon stocks  will  be  offered  pro  rata  $2,- 
500,000  of  the  new  second  preferred  stock 
at  rar  and  accrued  dividend.-. 


Ralph  Mulford  at  the  wheel  of  the  Hudson  Super-six  which  established  a  new  tranacon. 
tlnental  record  by  traversing  the  3476  miles  from  San  Francisco  to  New  York  in  5  daya. 

3  hr.  and  31  mlrt. 
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S.  A.  E.  Standards 
Men  Meet 

Straight  Side  Tires  a  Standards 
Possibility — Electric  Units 
Mounting  Problems 

Detroit,  Mich.,  Sept  18 — Two  meet- 
ings of  S.  A.  E.  standards  committees 
were  held  last  week.  The  newly  formed 
tire  and  rim  standards  met  for  the  first 
time  and  discussed  matters  relating  to 
pneumatic  and  solid  tires.  It  was  agreed 
that  there  are  strong  probabilities  that 
.straight  side  tires  can  be  made  standard 
for  the  bulk  of  the  sizes  in  use,  though 
it  is  thought  the  clincher  is  better  for 
the  smallest  diameters.  There  is  still 
some  debate  as  to  whether  or  not  the 
largest  sizes  in  use  can  be  made  as  sat- 
isfactorily in  straight  side  as  in 
clincher.  The  question  will  be  discussed 
at  the  October  meeting  of  the  standards 
committee,  which  will  be  held  in  Wash- 
ington probably  about  Oct.  18. 

It  was  reported  that  the  rim  situation 
is  improving  and  that  a  standard  felloe 
band  for  passenger  car  wheels  will  soon 
be  a  practical  possibility. 

Tho  other  meeting  was  of  the  sub- 
committee on  tho  standardization  of 
starting  motor  and  generator  mountings. 
This  committee  has  found  its  apparently 
simple  task  to  be  extremely  complicated, 
and  the  members  have  some  of  them 
done  a  great  deal  of  drafting  room  work 
in  trying  out  existing  engine  drawings 
against  standard  mountings.  Still  more 
of  this  work  will  have  to  be  done  before 
a  decision  can  be  reached,  but  the  mem- 
bers are  giving  so  much  time  to  the  mat- 
ter that  a  report  is  hoped  for  at  the 
January  meeting  of  the  society.  The 
main  trouble  is  found  in  starting  motor 
mountings,  for  the  space  available  is 
usually  much  more  limited  than  for  the 
generator.  It  seems,  however,  certain 
that  all  engine  makers  will  appreciate  a 
standard  greatly. 

During  the  coming  week  the  miscel- 
laneous division  will  meet  in  Cleveland 
and  the  truck  standards  division  meets 
again  in  Now  York  before  the  end  of  the 
month. 

Hatch  Heads  Perfection  Spring  Sales 
Detroit,  Mich.,  Sept.  19 — Charles 
Hatch,  sales  representative  of  the  Per- 
fection Spring  Co.  of  Cleveland  for  the 
part  8  years,  has  been  promoted  to  the 
position  of  sales  manager  of  the  company 
and  appointed  a  member  of  the  executive 
committee. 

Hubbard  Is  Harris  Engineering  Co.  V.-P. 

Bridgeport,  Conn.,  Sept.  16 — Frank- 
lin G.  flubbard  has  resigned  as  chief  en- 
Jtineer  of  the  mechanical  department  of 
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the  Western  Electric  Co.  plant  in  Haw- 
thorne, 111.,  to  become  vice-president,  a 
stockholder  and  director  of  the  H.  E. 
Harris  Engineering  Co.,  this  city.  The 
Harris  company,  in  addition  to  the  en- 
gineering business  connected  with  its 
special  machine  tool  and  gage  shops, 
turn  out  taps,  dies,  thread  gages,  ring 
and  plug  gages,  tapping,  grinding  and 
notching  machines,  etc. 

Three  More  M.  Jfc  A.  M.  Members 
New  York  City,  Sept.  19— The  three 
following  concerns  have  been  elected  to 
membership  in  the  Motor  and  Acces- 
sory Manufacturers:  Au-To  Compressor 
Co.,  manufacturer  of  air  compressors, 
bumpers,  tire  holders,  connecting  rods, 
etc.,  233  Mulberry  Street,  Wilmington, 
Ohio;  F.  W.  Mann  Co.,  manufacturer  of 
automobile  jacks,  Milford,  Mass.;  and 
West  Side  Foundry  Co.,  manufacturer  of 
tire  pumps,  Troy,  N.  Y. 

Buclcwalter  Is  Timken  Bearing  Engineer 

Canton,  Ohio,  Sept.  16— T.  V.  Buck- 
waiter  has  been  appointed  chief  engi- 
neer of  the  Timken  Roller  Bearing  Co., 
this  city. 

Myers  with  Fageol  Motors  Co. 

Detroit,  Mich.,  Sept.  18— Cornelius  T. 
Myers,  who  is  engaged  in  consulting  work 
on  automobiles  and  tractors  here,  has 
been  retained  as  consulting  engineer  by 
the  Fageol  Motors  Co.  of  California. 
Mr.  Myers  recently  resigned  as  manager 
of  the  Timken-David  Brown  Co., 
previous  to  which  time  he  was  mechan- 
ical engineer  of  the  General  Motors  Co. 

Woodruff  Is  Simplex  Asst.  Sales  Mgr. 

New  York  City,  Sept.  16— The  Sim- 
plex Automobile  Co.  has  appointed  A.  A- 
Woodruff  assistant  sales  manager,  with 
offices  at  60  Broadway.  Mr.  Woodruff 
will  have  charge  of  office  routine  and 
system  and  the  spare  and  repair  parts 
business.  He  will  also  remain  manager 
of  the  body  department. 

Porter  la  King  Asst.  Sales  Mgr. 

Detroit,  Mich.,  Sept.  16— Joseph  Por- 
ter, who  has  been  manager  of  the  King 
Car  Corp.,  New  York  City,  has  been  ap- 
pointed assistant  sales  manager  by  the 
King  Motor  Car  Co.,  Detroit. 

Mutual  Motors  Promotes  Two 

Jackson,  Mich.,  Sept.  19— D.  B.  Wil- 
liams has  been  elected  secretary  of  the 
Mutual  Motors  Co.,  this  city,  and  will 
have  entire  direction  and  supervision  of 
sales  and  advertising.  Mr.  Williams  has 
been  associated  with  President  Handley 
of  the  company  for  several  years. 

W.  T.  Miller,  formerly  connected  with 
the  Willys-Overland  Co.,  has  been  elected 
treasurer  of  the  Mutual  organization. 
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Beecroft  Talks  S.  A. 
in  Cleveland 

75  %  of  S.A.E.  Section  Attend 
— Akron   and  Toledo 
Well  Represented 

Cleveland,  Ohio,  Sept.  15 — Over  75 
per  cent  of  the  membership  of  the  Cleve- 
land section  of  the  S.  A.  E.  was  present 
at  the  opening  of  the  fall  and  winter 
season  to-night,  when  David  Beecroft, 
Directing  Editor  of  The  Automobile, 
gave  an  illustrated  talk  on  automobile 
conditions  in  South  America.  Over  100 
lantern  slides  showing  roads,  automobile 
salesrooms,  garages,  and  country  condi- 
tions in  Argentine,  Brazil  and  Uruguay, 
were  shown.  Many  of  the  tire  interests 
of  Akron  were  represented,  as  were  fac- 
tories in  Toledo  and  other  outlying  towns 
and  cities. 

The  fact  that  8.5  per  cent  of  the  entire 
automobile  business  of  the  fiscal  year 
ending  June  30  of  the  U.  S.  A.  was  ex- 
port business  shows  the  prominence 
which  this  branch  of  the  work  is  attain- 
ing. The  Argentine  market  for  auto- 
mobiles is  particularly  attractive  to-day 
because  of  the  poor  wheat  crop  in  Min- 
nesota, the  Dakotas,  parts  of  western 
Canada,  etc.  A  poor  wheat  crop  in  these 
sections  means  better  prices  for  Argen- 
tine wheat.  How  Europe  is  watching  the 
grain  markets  in  North  and  South  Amer- 
ica was  well  illustrated  by  the  fact  that 
as  soon  as  our  wheat  reports  were  pub- 
lished prices  in  Argentina  started  rising. 
One  large  automobile  manufacturer  re- 
ceived a  cable  order  from  his  Buenos 
Aires  representative  the  following  day 
for  more  cars.  The  selling  season  in 
Argentina  and  Brazil  opens  in  November 
and  continues  to  March,  so  that  any 
present  increase  in  Argentine  wheat  is 
going  to  have  a  very  substantial  influ- 
ence on  the  selling  of  our  U.  S.  A.  cars 
there  during  the  next  8  months. 

Larger  Sales  Expected 

Until  a  few  months  ago  Argentina  had 
a  very  large  percentage  of  her  last  wheat 
crop  on  hand.  Argentina  is  not  blessed 
with  a  great  system  of  grain  warehouses 
at  railway  depots,  as  in  U.  S.  A.,  Canada 
and  Australia.  As  a  result,  the  farmer 
has  stored  much  of  his  crop  of  the  farm, 
holding  it  for  higher  prices.  During  the 
last  12  months  the  Argentine  farmer 
has  suffered  with  his  wheat  because  Eu- 
rope has  been  buying  from  U.  S.  A.  and 
Canada  in  preference  to  South  America, 
solely  because  of  the  shorter  freight 
haul  between  New  York  or  Halifax  and 
Europe  as  compared  with  Buenos  Aires 
and  Europe.  This  preference  toward 
North  America  has  held  back  automobile 
sales  in  grain-producing  parts  of  South 
America,  but  the  present  prices  show  a 
return  to  the  South  American  field. 
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ACCESSORIES 


In 


South  America 


Part  V 

Co-operative  Selling  Must  Receive  More  Attention — European 
Competition  Will  Follow  Close  of  War 

By  David  Beecroft 

■  BMfWl  M0M3 — Thla  in  the  fifth  of  a  aeriea  of  article*  embodying 
Ike  clo*e  obacrvationa  of  automobile  and  general  trade  condition*  in 
South  America  made  by  Mr.  Beecroft,  Directing  EiUtor  of  Til*  AU- 
TuuoBil.lt,  during  a  10-w-cka'  trip  through  Argentina,  Vrugung  and 
Xouthrrn  Bratil.  Aa  a  delegate  of  the  United  State*  Government  and 
member  of  the  Argentine  Return  tiail  Committee.  Mr.  Brerroft  had 
exceptional  opportunity*  to  become  intimately  familiar  with  condition* 
in  Hom/A  America,  and  hi*  article*  brino  out  Ihr  nalirnt  point*  forcibly. 

should  be.  It  is  short-sighted  policy  in  building  up  an  export 
trade  to  exact  high  prices  to-day  simply  because  you  can 
get  them,  only  to  lose  the  trade  to-morrow  when  international 
competition  is  renewed.  Our  makers  can  arrive  at  better 
understandings  in  the  question  of  price  by  co-operation, 
getting  together  and  going  into  South  America  with  a  united 
U.  S.  A.  price  situation. 

One  of  the  greatest  factor*  in  international  trade  that  we 
will  find  of  importance  in  South  America  is  the  repu- 
tation of  our  U.  S.  A.  goods.  Every  firm  that  gets  a  bad 
reputation  hurts  the  entire  U.  S.  A.  business.  If  U.  S.  A. 
accessories  have  a  good  reputation,  then  it  will  be  easy  to  do 
business  there.  If  our  goods  have  a  poor  reputation,  it  makes 
it  harder  for  every  concern  to  enter  that  market. 

Enter  the  Market  Directly 

There  are  many  U.  S.  A.  lines  of  accessories  on  the  Argen- 
tine and  Brazilian  markets  that  are  not  trade  marked  goods. 
There  is  no  manufacturer's  name  attached  to  them.  The 
goods  are  not  always  reliable.  There  is  often  no  service 
connected  with  them.  Often  the  goods  do  not  arrive  in  good 
condition.  Sometimes  they  never  function  as  they  are  in- 
tended to.  The  net  result  is  a  general  discredit  to  our 
goods. 

This  has  happened  in  scores  of  cases.  A  few  examples 
will  suffice:  We  have  told  of  the  shipment  of  defective  hand 
horns,  of  poor  lubricating  oil,  of  cheap  polishes  for  bodies 
and  metals,  and  we  could  cite  many  others.  Not  a  single  one 
of  these  lines  was  trade  marked.  The  Argentine  did  not  know 
who  made  them.  To  him  they  were  U.  S.  A.  goods  and  you 
could  scarcely  blame  him  for  gaging  nil  of  our  accessories 
on  their  plane.  We  would  do  the  same  thing.  This  must 
be  avoided.  How? 

The  quickest  and  best  way  to  overcome  this  deplorable 
situation  is  for  our  makers  to  enter  the  market  directly.  We 
must  let  the  South  American  people  know  who  are  our  big 
reliable  markets.  We  must  let  them  know  that  we  make 
goods  to  which  we  are  not  ashamed  to  attach  our  names.  We 
must  let  them  know  the  good  brands  we  manufacture.  We 
must  let  them  know  that  these  non-trade  marked  goods  are 
our  poorest  lines,  not  our  good  lines— let  them  know  that  we 


CO-OPERATIVE  selling  of  U.  S.  A.  accessories  in  South 
America  will  have  to  receive  more  attention  than  it 
has  in  the  past.  It  is  too  costly  for  a  manufacturer 
of  one  accessory  to  open  agencies  in  South  America,  but 
that  one  maker  can  combine  with  six,  a  dozen  or  a  score  of 
other  makers.  Such  co-operative  selling  would,  in  addition 
to  reducing  marketing  cost,  develop  a  highly-needed  brotherly 
spirit  among  our  U.  S.  A.  manufacturers. 

We  must  largely  forget  competition  among  ourselves  and 
keep  our  eye  on  international  competition.  International 
competition  is  a  new  phrase,  but  it  is  a  stern  reality  in  South 
American  business. 

After  the  war  unquestionably  the  allied  nations  will  among 
themselves  co-operate  in  every  way  possible.  That  program 
has  already  been  indicated.  Our  tire  makers  instead  of 
fighting  among  themselves  for  business  will  have  to  co- 
operate to  meet  the  trade  war  of  England,  France  and  Italy. 

It  would  be  a  good  investment  for  our  accessory  and  parts 
manufacturers  to  adopt  general  policies  with  regard  to  South 
American  trade,  supporting  such  policies  as  work  for  the 
general  benefit  of  our  goods.  There  will  arise  many  broad 
programs  of  policy  that  have  to  be  handled  and  different 
U.  S.  A.  firms  should  be  a  unit  in  such.  Such  united  action 
will  give  our  entire  accessory  trade  a  status  that  cannot  be 
otherwise  obtained;  without  such  our  makers  may  exhaust 
their  energies  in  trade  strife  among  themselves. 

We  Must  Kedurc  I'riee* 

In  the  matter  of  prices  and  terms  of  payment  this  co- 
operation is  essential.  Some  U.  S.  A.  goods  arc  being  sold 
at  too  high  prices.  This  is  due  to  their  being  handled 
through  exporters  rather  than  by  the  manufacturers  direct. 
As  a  result  our  goods  are  getting  and  already  have  a  repu- 
tation for  being  high  priced.  Certain  U.  S.  A.  tire  repairs 
are  being  used  solely  because  the  French  goods  cannot  be 
obtained.  The  South  American  dealers  know  our  prices  are 
too  high,  but  they  must  have  the  goods.  After  the  war  they 
will  go  back  to  European  goods  just  as  fast  as  they  can 
unless  we  change  our  policy. 

There  is  a  chance,  a  good  fighting  chance,  that  we  can  hold 
this  trade  providing  we  put  our  prices  at  once  where  they 
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have  a  big:  army  of  accessory  makers  of  high  business 
caliber. 

We  must  go  further:  Often  dome  of  our  best  U.  S.  A. 
lines  are  poorly  handled  in  Argentina  and  Brazil,  although 
they  are  excellently  handled  in  U.  S.  A.  This  is  generally 
due  to  the  goods  being  shipped  abroad  through  exporters. 
Naturally  the  exporter  has  not  the  aame  single  interest  in 
any  accessory  that  the  maker  has.  To  the  exporter  any  ac- 
cessory is  only  one  of  hundreds  of  different  lines  he  ex- 
ports. The  exporter  does  not  understand  the  line  the  same  as 
the  maker.  Often  the  exporter  ships  goods  not  well  suited 
to  the  needs,  and  naturally  the  reputation  of  U.  S.  A.  goods 
suffers.    Here  is  an  example: 

A  large  Brazilian  automobile  dealer,  to  get  the  agency  for  a 
certain  Detroit  make  of  automobile  cabled  his  exporter  in 
New  York  to  ship  him  five  or  six  cars.  If  they  turned  out 
well  he  would  secure  the  agency.  The  exporting  house 
shipped  a  couple  of  coupes,  one  sedan  type,  a  runabout  and  a 
touring  car.  The  only  model  that  was  of  any  use  was  the 
touring  car.  There  was  no  demand  for  coupes  or  sedans. 
There  was  no  demand  for  runabouts.  The  demand  was  only 
for  touring  cars.  The  net  result  was  that  the  dealer  did  not 
close  the  agency.  He  blamed  our  maker  for  the  shortcoming 
of  the  exporter.  Our  international  reputation  suffered. 
Search  revealed  the  fact  that  the  exporter  got  a  special  price 
on  the  lot. 

Here  is  an  example  from  the  accessory  field:  A  supply 
house  wanted  hand  horns,  and  the  exporter  shipped  electric 
motor  horns.  The  electric  horns  were  no  good  without  bat- 
teries, but  as  the  supply  house  wanted  to  sell  the  horns  for 
European  cars  using  gas  lighting,  the  motor-driven  horns 
were  no  good.  Here  again  our  international  reputation  suf- 
fered and  it  always  will  suffer  so  long  as  our  business  is 
done  through  third  parties  who  are  not  close  enough  to  the 
needs  of  the  industry  to  know  best  what  line  of  goods  is 
best  suited  for  the  case.  It  is  for  this  reason  that  our  makers 
must  give  the  matter  more  attention. 

What  is  true  in  South  America  in  this  accessory  matter 
also  applies  to  Australia  and  South  Africa.  Recently  we 
talked  to  some  of  the  largest  dealers  from  Australia  and 
South  Africa  and  they  both  told  us  the  same  story.  Our 
makers  have  a  notoriously  bad  reputation  as  exporters.  We 
are"  the  laughing-stock  of  the  world.  Too  many  of  our  mak- 
ers have  no  conception  of  the  magnitude  of  foreign  business. 
Here  are  two  examples  given  in  the  last  few  weeks: 

Foreign  Trade  Underestimated 

One  of  our  manufacturers  sold  the  entire  right  of  selling 
his  accessory  in  all  British  South  Africa  for  one  trifling  order 
of  1120.  This  represented  just  twenty  of  the  accessories  in 
question.  The  South  African  jobber  cabled  for  an  order  of 
several  thousand  within  3  months.  The  original  order  of 
twenty  were  sold  in  less  than  a  week.  Here  our  manufac- 
turer gave  away  a  good  business  investment,  because  he  had 
no  conception  of  the  field. 

Another  example  of  similar  bad  business  was  where  the 
sole  right  for  an  accessory  was  sold  for  $160  for  an  entire 
continent. 

Both  of  these  examples  represent  the  other  extreme,  but 
they  go  to  show  what  a  poor  grasp  we  have  of  the  exporting 
business. 

Some  of  our  largest  accessory  makers  in  U.  S.  A.  are  not 
in  any  of  the  foreign  markets  direct,  but  are  having  their 
lines  handled  through  exporters.  In  some  cases  these  goods 
have  a  very  unsavory  reputation.  In  the  words  of  one  large 
foreign  jobber,  "some  of  your  goods  literally  stink  because  of 
the  way  in  which  they  are  handled  abroad."  This  foreign 
jobber  mentioned  half  a  dozen  lines  of  accessories  that  are 
not  getting  established  abroad  for  this  reason.  Here  in 
U.  S.  A.  they  arc  our  biggest  firms. 

As  accessory  makers  we  will  have  to  do  the  same  as  older 


business  concerns  have  done,  namely,  establish  our  own 
agencies  direct  or  open  our  own  branches.  We  have  acces- 
sory houses  that  are  larger  than  many  old  established 
lines  controlling  their  own  foreign  business.  Look  at  some 
of  these  that  have  their  own  arrangements  and  who  are 
literally  saving  our  U.  S.  A.  reputation  abroad. 

Fairbanks  Morse,  Singer  Sewing  Machine,  National  Cash 
Register,  Remington  typewriter,  Underwood  typewriter.  In- 
ternational Harvester,  General  Electric,  Weatinghouse,  U.  S. 
Steel  Products  Co.,  Corbin  Screw  Corp.  and  many  others 
are  our  trade  stalwarts  in  South  America.  They  have  found 
it  worth  while  to  send  their  best  men  there.  These  firms 
have  not  only  built  up  a  reputation,  but  they  have  spent 
millions  to  establish  what  standing  we  have  as  international 
traders 

Mum  Do  Our  Share 

The  automobile  industry  is  duty  bound  to  give  these  firms 
its  support.  There  is  no  question  but  that  we  will  be  strong 
in  that  market,  but  we  must  carry  our  due  share  of  the  load. 
Bowser  has  an  agency  for  its  tanks  in  Argentina  and  already 
has  established  itself  in  the  market.  A  few  of  our  makers 
of  dry  cells  have  Argentine  agencies  and  nothing  but  favor- 
able comments  are  heard  regarding  their  business  arrange- 
ments. Our  largest  tire  makers  are  establishing  themselves 
in  first-class  manner,  and  they  merit  credit  for  what  they 
have  done.  But  there  are  too  many  of  our  accessory  people 
who  have  not  awakened  to  the  situation. 

Wider  Representation  Needed 

We  have  not  to-day  a  wide  enough  representation  in  such 
lines  of  accessories  as  speedometers,  batteries,  spark  plugs, 
jacks,  horns,  polishes,  bearings,  vulcanizers,  wrenches  and 
other  lines  of  tools.    Many  other  lines  can  be  added. 

Before  concluding  this  series  on  accessories  there  are  a  few 
other  lines  that  should  be  included  with  those  referred  to  in 
previous  articles.  There  is  a  strong  demand  for  top  ma- 
terials, providing  they  are  cut  for  several  of  the  best  U.  S.  A. 
sellers.  Tops  wear  out  very  quickly  in  Argentina  and  Brazil 
and  the  owner  wants  top  materials  all  cut  ready  to  be  ap- 
plied. This  is  true  with  regard  to  Ford,  Overland,  Stude- 
baker,  Hupmobile,  Buick  and  a  few  other  makes  and  will  be 
true  with  regard  to  many  more  different  makes  within  the 
next  year  or  so. 

Several  of  our  magneto  makers  are  already  well  established, 
Bosch  and  Splitdorf  being  represented.  Eisemann  has  rep- 
resentation through  France.  Our  concerns  making  electric 
starting  and  lighting  apparatus  are  not  strong.  There  is 
scarcely  any  carbureter  representation,  and  as  near  as  we 
could  discover  the  European  carbureter  is  much  more  firmly 
established  than  our  own.  Several  of  our  own  makes  are 
scarcely  known  and  some  never  heard  of.  With  many  of  our 
cars  selling  in  those  countries  there  will  be  marked  develop- 
ment in  the  carbureter  possibilities.  The  same  applies  to 
rims,  clocks,  shock  absorbers,  and  every  line  of  accessory  that 
is  going  to  add  to  the  utility  of  the  car. 

Manufacturers  of  raw  materials  will  find  a  good  market 
in  Argentina,  Brazil  and  other  Latin-American  nations. 
Every  large  supply  house  in  addition  to  accessories  carries 
a  heavy  stock  of  blanks  from  which  spur  and  bevel  gears  of 
any  size  can  be  made. 

There  is  a  big  supply  of  gaskets,  assorted  nuts  and  bolts, 
spring  clips,  bar  and  sheet  steel  stock,  door  hinges,  door 
handles  and,  in  short,  everything  needed  in  the  automobile. 
Keep  in  mind  that  South  American  countries  are  not  manu- 
facturing nations,  and  so  practically  everything  must  be  im- 
ported. The  supply  houses  handle  not  only  accessories,  but 
raw  materials  as  well.  Often  raw  materials  occupy  as  much 
space  in  a  store  as  accessories. 

In  conclusion:  The  field  is  there.  Let  us  possess  it  as  it 
should  be  possessed. 
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Tractor  Drives  Knotty  Problem 

Advantages  of  Caterpillar,  Two-Wheel  and  One- 
Wheel  Drives  Appear  to  Depend  Upon  Nature  of 
Work — Difficulty  of  Choosing  Best  Place  for  Weight 

By  A.  Ludlow  Clayden 


Left— Large  Caw  tractor,  show- 
ing the  aort  of  treada  ueed  to 
alva  a  grip  on  plowing  land 

Below— The  "Happy  Farmer."  a 
tractor  In  which  the  weight  la 
very  little  forward  of  the  driving 
axle 


aj  T'nle  la  Ihr  thud  uf  u  arrlre  of  article*  board  on  .hi  ln- 
NMH  »  miiv  uf  tractor  requirement*  and  thr  effort*  of 
'ft.  frnrlor  rnainem  to  mrrt  thr  problem*  In  drtiun  ami 
roHlrw'lioii  dritfuii  from  the  clrMi.nl. Ij  made  upon  the  mn- 
rAlMra  In  ncttrr  tervtre.  Thr  author  hat  been  In  rioer 
four*  with  the  tractor*  and  thr  manufacturer*  at  the  rr. 
rent  demon*tration*.  *o  that  thi*  *erie*  of  article*  accu- 
rately reflect*  thr  condition*  dl*cu**rd,  betide*  ptitm;  a 
clearly  detlnrd  idea  of  thr  principal  Urmia  In  trartar  en- 
ainrrrins). 

IN  *  previous  article  the  writer  touched  upun  some  of  the 
high  spots  in  the  design  of  engines  for  tractors,  and  EL 
L.  Horning  of  the  Waukeshaw  Motor  Co.  has  contributed 
much  valuable  detail  information  on  the  same  subject  in  hi> 
recent  S.  A.  E.  paper,  the  third  installment  of  which  appears 
in  this  issue  of  Tat  Autumobux.  A  matter  on  which  there 
is  even  more  difference  of  opinion,  and  which  is  far  more 
difficult  to  argue  about  is  the  best  form  of  wheel  or  drive 
arrangement  for  tractor  service. 

At  present  we  have  almost  all  possible  arrangements.  One 
wheel  with  a  pair  of  small  wheels,  one  to  steer  and  one  to 
maintain  balance  sideways,  is  used  by  some  manufacturers, 
this  being  called  the  drum  type.  Then  we  have  two  driving 
wheels  with  either  one  or  two  steering  wheels  that  are  sup- 
posed not  to  carry  much  of  the  weight.  Then  come  true 
three-wheel  and  four-wheel  machines  with  a  fair  proportion 
of  the  weight  on  the  steering  wheel  or  wheels,  and  finally, 
there  is  the  track-laying  type  with  the  wheels  inside  an  end- 
less chain  which  is  placed  on  the  ground  and  rolled  over  by 
the  wheels.  There  are  also  machines  with  a  track-laying 
arrangement  for  the  drive,  and  a  wheel  or  wheels  to  steer 
and  carry  part  of  the  weight. 

The  track-laying  type  is  usually  known  as  a  caterpillar, 
although  this  particular  phrase  iH  claimed  to  be  the  property 
of  one  firm  and  so  not  available  for  general  use.  However, 
it  is  the  term  commonly  employed  and  will  therefore  be 


used  by  the  v.  ,  Lev  in  dealing  with  all  applications  of  this 
kind  of  drive. 

It  is  unlikely  that  one  form  of  drive  is  the  best  for  all 
purposes;  there  are  reasons  which  make  different  designs 
most  suitable  for  different  circumstances.  For  example, 
there  is  nothing  to  compare  for  a  moment  with  the  cater- 
piKar  for  operation  on  very  soft  ground.  The  unit  pressure 
is  small  and  the  tractive  grip  the  maximum  possible  for  the 
weight  of  the  machine;  so  on  peaty  soil  or  sand  or  for 
hauling  guns  thiough  wet  dirt  there  is  nothing  which  will 
com  pure  with  the  caterpillar,  yet  for  use  on  hard  ground 
it  has  drawbacks  which  make  the  wheel  design  preferable. 

However,  to  look  at  the  fundamentals  of  the  problem  of 
choosing  a  di  ive,  we  have  first  the  necessity  for  providing 
enough  grip  between  the  drive  and  the  ground  to  prevent  the 
slipping  of  the  drive  by  the  engine  under  any  circumstances. 
The  caterpillar  offers  the  maximum  traction  having  one  sur- 
face in  contact  with  the  ground  und  all  the  weight  upon  it. 
The  automobile  offers  the  other  end  of  vehicular  range  with 
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small  surface  and  half  the  weight  on  it.  Average  tractor 
requirements  are  somewhere  between  these  two  extremes. 

As  a  second  requirement  we  need  a  drive,  if  we  can  get  it, 
which  will  have  a  tread  no  wider  than  the  strip  of  eBrth  that 
can  be  plowed.  If  we  can  pull  four  plows,  the  drive  ought 
not  to  be  more  than  four  plows  wide,  six  plows  and  it  can 
be  half  as  wide  again  and  so  on. 

Third,  we  want  a  direct  pull  for  the  plows,  the  center  line 
of  the  drive  should  also  be  the  center  line  of  whatever  the 
tractor  is  pulling,  thus  avoiding  side  draft,  which  is  obviously 
wasteful  of  power. 

Fourth,  if  we  do  not  need  the  extreme  limit  of  the  cater- 
pillar we  still  want  sufficient  area  of  contact  on  the  ground 
to  provide  traction  on  moderately  soft  earth. 

Fifth,  we  want  ability  to  turn  in  a  small  circle,  a  very 
small  circle,  so  as  to  facilitate  maneuvering  in  confined 
spaces  and  to  allow  plowing  to  be  carried  as  near  as  possible 
to  the  limits  of  the  field. 


Drawbacks  of  Caterpillar 

Before  passing  on  to  the  consideration 
chines,  the  drawbacks  of  the  caterpillar 
type  may  be  mentioned,  because  this  is 
the  ideal  for  traction  per  pound  of 
weight  and  for  maneuvering,  because  by 
going  ahead  on  one  tread  chain  and 
astern  on  the  other  it  is  possible  al- 
most to  spin  around  the  caterpillar  in 
its  own  length. 

The  difficulties  are  mechanical.  Obvi- 
ously a  steel  chain  must  have  links 
and  links  must  have  bearings.  A  steel 
chain  to  be  efficient  and  to  have  long 
life  ought  to  be  inclosed  in  an  oil  bath; 
it  most  certainly  ought  not  to  be  forc- 
ibly charged  with  mud  and  sand.  Thus 
the  work  absorbed  by  the  caterpillar 
tread  is  considerable,  and  the  life  of 
the  chain  is  not  all  that  could  be  de- 
sired. For  steering  we  must  drive  one 
side  more  than  another,  so  that  direc- 
tional control  is  somewhat  complicated, 
and  finally,  the  chain  tread  is  rather 
expensive,  and  cannot  well  be  cheap- 
ened if  it  is  to  last  reasonably  well  in 
service. 

This  is  not  an  indictment  of  the 
caterpillar,  it  is  merely  a  brief  sum- 
mary of  its  drawbacks.  It  is  probable 
that  means  could  be  devised  for  render- 
ing the  bearings  in  the  chain  tread  per- 
fectly dirt-proof  and  thus  increasing 
the  efficiency  and  the  life  of  the  chain. 
Really  the  caterpillar  seems  to  be  a 
particularly  promising  type  of  machine 
which  will  develop  into  something  far 
better  than  it  is  to-day.  Numbers  of 
the  machines  are  being  used  where  they 
are  the  only  thing  that  possibly  could 
do  the  work,  and  the  experience  gained 
will  be  valuable  in  bettering  the  de- 
sign. Thus  it  is  hardly  possible  prop- 
erly to  fix  the  place  of  the  caterpillar 
in  the  tractor  world  at  present;  it  will 
not  be  possible  for  some  time  to  come, 
it  may  even  be  10  years  before  the 
type  is  developed  fully. 

There  is  another  sort  of  machine 
using  a  caterpillar  drive  in  conjunc- 
tion with  wheels.  In  this  a  small  chain 
tread  assembly  with   two  wheels  is 


of  wheeled  ma- 


located  suitably  for  driving  and  the  weight  is  balanced, 
partly  supported  and  steered  by  wheels.  This  system  gets 
away  from  the  complicated  steering  of  the  full  caterpillar 
and  provides  a  good  driving  grip  without  the  use  of  a  very 
large  and  wide  driving  wheel  or  wheels.  The  chain  being 
smaller  is  less  costly  to  renew  when  worn  out,  so  that  this 
design  may  possibly  develop  along  with  the  full  caterpillar. 

A  possible  trouble  with  a  large  and  powerful  tractor  might 
be  to  get  enough  weight  balanced  on  the  tread;  in  other 
words,  there  may  be  a  limit  of  size  where  the  caterpillar 
drive  with  wheels  for  steering  would  be  no  belter  than  an  all- 
wheeled  machine  on  traction  and  general  convenience. 

Drum  Suits  Small  I'ower 

In  the  drum  type  of  tractor  there  is  one  large  wheel  with 
the  engine  and  gearing  located  as  close  as  possible  to  one 
side  of  the  wheel.  There  is  then  a  smaller  side  wheel  which 
does  no  driving,  but  carries  a  little  of  the  weight,  just  enough 
to  allow  the  tractor  to  lean  over  in  the  direction  away  from 
the  side  wheel  without  overbalancing.  A  third  wheel  some- 
whet  e  ahead  does  the  steering. 


f 


It 


Upcer — A  {urge  tractor  hauling  eight  plowi  wider  than  Itself.    The  extennon  pieces  on 
the  wheels  to  give  support  tor  the  weight  In  toft  going  should  be  observed 

Middle — The  Molt  caterpillar  with  weight  distributed  evenly  over  the  whole  tread  of 

the  chain 


Lower- 


The  big  Avery  in  the  foreground  has  the  weight  well  In  front  of  the  driving 
axle  of  the  machine 
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Upper — The  Bates  Steel  Mule  has  a  caterpillar  rear  drive  and 
the  two  front  wheels  are  for  balancing  tha  weight  and  steering. 
Only  a  part  of  the  weight  la  on  the  driving  member,  yet  the 
traction  is  sufficient  for  all  purpoaes 

Lower — An  example  of  the  drum  type  where  the  drive  Is  taken 
through  a  single  large  wheel,  the  weight  being  balanced  by  a 
side  wheel  and  partly  supported  by  a  front  wheel  which  does 
the  steering 

The  advantages  of  this  design  for  small  power  is  that  the 
one  big  wheel  does  not  need  to  be  wider  than  the  strip  that 
is  covered  by  the  plows  the  machine  can  pull,  which  means 
that  no  driving  wheel  has  to  run  on  ground  already  plowed. 
Against  this  advantage  may  be  balanced  the  drawback  notice- 
able in  drawing  harrows  or  other  cultivating  machines,  for 
then  the  drum  packs  the  earth  in  strips  a  few  yards  apart 
and  the  light  dragging  of  the  wide  machine  being  towed  is 
not  enough  to  unpack  the  soil.  This,  however,  is  also  true  of 
all  other  types  of  tractor,  and  the  packing  caused  by  a  drum 
is  no  worse  than  that  caused  by  two  wheel  drives  if  the  unit 
pressure  is  the  same. 

Another  advantage  of  the  drum  type  is  that  there  is  no 
need  for  a  differential,  there  is  no  rear  axle  in  the  ordinary 
sense  and  the  engine  and  gearing  can  be  arranged  com- 
pactly. Also,  not  being  between  two  big  wheels,  the  power- 
plant  can  be  very  accessible  and  yet  have  the  bulk  of  its 
weight  concentrated  on  the  driving  surface. 

Required  Driving  Pressure 

Before  proceeding  with  this  analysis  of  drives,  it  may  be 
well  to  mention  the  amount  of  unit  pressure  required  to 
give  the  requisite  tractive  effort.  At  present  this  must  re- 
main something  of  a  guess,  it  is  not  possible  to  say  that  it 
must  be  just  so  many  pounds  per  square  inch.  However, 
it  is  a  fairly  safe  rough  and  ready  rule,  with  wheeled  drives, 
to  say  that  the  weight  must  be  equal  to  the  tractive  effort. 

In  considering  tractor  engine  requirements  it  was  sug- 


gested that  at  least  1000-lb.  drawbar  per  plow  was  necessary, 
so  this  means  for  each  plow  pulled  the  weight  on  the  driving 
wheels  should  be  1000  lb.  Some  engineers  think  this  amount 
too  much,  others  say  it  is  too  little,  and  this  again  is  a 
matter  that  experience  must  decide. 

However,  whether  we  accept  the  1000  lb.  or  not,  this  does 
not  help  to  settle  the  proper  width  of  wheel.  The  traction 
depends  upon  the  pressure,  not  upon  the  area,  so  a  large 
urea  with  small  unit  pressure  has  just  the  same  tractive 
ability  as  a  small  area  with  higher  unit  pressure,  as  long  as 
the  nature  of  the  surfaces  in  contact  is  the  same.  What 
is  necessary  is  to  have  the  wheels  so  wide  that  they 
will  not  sink  into  soft  earth  nor  have  too  powerful  a  packing 
action  on  freshly  plowed  soil,  which  means  they  should  be  as 
large  as  possible.  Against  large  size  is  weight,  for  the  big 
wheels  are  not  light  and  there  is  everything  to  lose  and 
nothing  to  gain  by  making  the  total  weight  on  the  drivers 
more  than  that  required  to  give  traction  enough  for  the 
plows. 

Of  course,  the  co-efftcient  of  friction  between  the  wheel  and 
the  earth  is  very  high,  and  it  is  customary  to  increase  it 
greatly  by  putting  studs  in  the  treads  or  bars  across  them. 
There  is  no  difficulty  in  using  high  unit  pressures  and  small 
wheels  on  dry  earth,  but  a  small  wheel  will  goon  dig  itself  in 
on  soft  going.  Here  we  see  the  advantage  of  large  diameter 
as  compared  with  great  width,  for  the  big  wheel  will  roll 
out  of  a  deep  hole  that  might  engulf  a  smaller  one.  Getting 
a  tractor  weighing  4  or  5  tons  out  of  a  hole  in  a  soft  field  is 
somewhat  of  an  undertaking  if  another  machine  is  not  on 
hand  to  do  some  towing. 

Really  for  wheel  diameter  and  width  little  more  can  be 
done  than  to  refer  to  current  practice  and  then  experiment, 
but  a  good  deal  can  be  done  in  utilizing  the  weight  of  the 
engine  and  transmission  to  better  advantage.  In  the  dia- 
gram, Fig.  1,  suppose  that  the  driving  wheel  has  a  center 
O  and  that  the  drawbar  pull  /'  is  applied  at  radius  r.  Then, 
if  there  were  no  other  wheels,  but  the  power  plant  had  all  of 
its  weight  on  the  one  axle  O,  obviously  it  would  have  to  be 
located  back  of  the  axle  with  the  center  of  gravity  at  W,  so 
that  Wrl  =  Pr. 

If  the  weight  is  further  forward  and  there  is  a  front  wheel 
to  support  part  of  it,  the  effect  of  the  P  is  to  throw 
a  reactive  pressure  on  the  front  wheel.  In  Fig.  2  obviously 
Pr  -f  Wrl  must  equal  pri  where  ri  is  equal  to  the  wheelbase 
of  the  machine.  In  Fig.  3  we  have  the  steering  wheel  behind, 
and  then  the  effect  of  the  pull  P  is  to  lift  the  rear  wheel; 
when  Pr  =  Wrl  then  p  =  O. 

We  can  thus  say  that  we  are  utilizing  the  weight  best  when 
it  is  back  of  the  driving  axle,  but  if  it  is  in  this  position  it 
must  be  a  good  way  back  so  as  to  maintain  enough  pressure  on 
the  steering  wheel  to  give  a  grip  and  prevent  the  wheel  from 
being  lifted  off  the  ground.  Even  then  striking  a  stump 
might  cause  the  whole  mass  of  the  tractor  to  revolve  around 
the  axle. 

If  the  weight  is  in  front  it  is  not  being  utilized  to  best  ad- 
vantage, but  we  have  safety  and  can  be  sure  of  steering  grip. 
If  the  weight  were  right  over  the  rear  axte  so  that  it  was 
balanced  there  with  no  drawbar  pull,  we  should  have  the  con- 
dition of  rl  equaling  O  which  is  the  best  compromise.  Here 
again  it  must  not  be  completely  balanced  or  there  will  be  no 
•  leering  grip  when  the  tractor  is  running  by  itself  and  no 
stability  to  prevent  it  turning  backward  around  the  axle 
should  the  front  wheel  strike  a  bump.  Therefore  the  con- 
clusion reached  is  that  the  best  place  for  the  center  of  gravity 
of  the  engine,  transmission,  etc.,  is  just  sufficiently  forward 
of  the  driving  axle  to  give  steering  on  the  front  wheel. 

From  this  elementary  bit  of  mechanics  it  is  possible  to  sev 
where  the  catcrpllar  scores  with  its  small  wheels,  for  small 
wheel  diameter  means  that  the  radius  r  is  also  very  small.  If 
we  could  get  r  down  to  O.  the  pull  P  does  not  disturb  the 
balance  of  the  weight  in  the  slightest.    It  also  follows  that 
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the  larger  the  wheel  the  more  difficult  it  is  to  find  the  best 
place  for  the  center  of  gravity,  to  suit  all  conditions  and 
without  wasting  weight  that  might  be  utilized  in  obtaining 
tractive  effort  There  appears  to  be  something  in  favor  of  a 
four-wheel  layout  with  two  driving  wheels  and  two  steering 
wheels,  one  in  front  and  one  behind.  Here  the  weight  could 
be  poised  so  as  to  have  the  best  effect  at  the  maximum  draw- 
bar, and  one  or  other  of  the  small  wheels  would  balance  the 
machine  under  other  conditions.  There  Is  no  doubt,  though, 
that  three  or  four  wheels  with  the  steering  in  front  and  the 
center  of  gravity  a  little  forward  of  the  driving  axle  makes 
a  quite  satisfactory  compromise. 

In  practice  there  is  a  very  great  deal  of  variation,  and  it 
is  impossible  to  escape  the  conclusion  that  not  all  tractor 
engineers  have  given  this  question  of  weight  distribution  the 
attention  it  deserves.  As  long  bs  there  is  enough  weight  for 
driving  and  steering  every  additional  pound  is  dead  weight, 
costing  many  dollars  a  year  to  carry  about  and  something  in 
first  cost.  In  most  eases  the  wheel  size  necessary  will  force 
the  wheels  to  be  fairly  heavy  in  themselves  and  the  rest  of 
the  machine  should  only  add  just  enough  more  weight  to 
bring  the  total  up  to  the  amount  of  the  maximum  drawbar 
the  machine  can  exert. 

Turning  to  a  matter  of  detail,  it  is  noteworthy  that  the 
suspension  form  of  wheel  is  greatly  used  for  tractors,  though 
the  tangent  spoke  principle  has  apparently  been  neglected. 
If  a  wheel  is  to  be  a  tension  wheel  it  can  be  built  lighter  for 
the  same  strength  if  it  is  on  the  tangential  spoke  principle. 

Improving  Wheel  Tread 

A  wheel  detail  that  seems  capable  of  improvement  is  the 
method  adopted  for  attaching  the  bara  or  Btuds  to  give  trac- 
tion on  softish  dirt.  If  tractors  with  studded  wheels  are  run 
on  macadam  or  other  hard  roads  the  destruction  caused  will 
be  indescribable,  yet  the  farmer  wants  to  be  able  to  use  his 
tractor  on  road  or  farm.  Thus  it  ought  to  be  easy  to  change 
from  the  field  tread  to  a  smooth  tread  quickly.  Many  trac- 
tors have  angle  iron  tread  bars  about  12  in.  apart  all  around 
the  driving  wheels,  each  being  attached  by  two  or  three  bolts 
and  nuts,  to  remove  which  would  be  three  hours'  work  or 
more  for  one  man.  Similarly  the  studs  often  employed  are 
each  fixed  individually.  There  ought  to  be  some  way  of 
applying  the  whole  rough  tread  for  field  work  in  two  or 
three  sections  per  wheel,  so  that  the  tread  could  be  put  on 
or  removed  in  minutes  instead  of  hours.  There  is  no  great 
mechanical  difficulty  to  be  overcome  and  such  provision  would 
meet  the  road  destruction  question  before  it  actually  arises; 
surely  this  is  well  worth  while, 

A  way  of  fitting  a  rough  tread  which  suggested  itself  to 
the  writer  and  seems  to  have  some  possibilities,  would  be  to 
make  the  tread  in  sections  say  a  foot  long,  the  sections  being 
linked  together  by  hinge  pins  so  that  the  whole  tread  made 
a  kind  of  chain.  This  could  be  laid  on  the  ground  flat  and 
the  tractor  driven  onto  it,  then  the  ends  could  be  lifted  up 
and  the  tread  tightened  on  the  wheel  by  some  sort  of  turn- 
buckle  which  would  cause  it  to  grip.    Probably  some  driv- 


A  typical  lour.whMl  tractor  with  the  weight  well  forward  of 
the  driving  axl* 

ing  catches  or  dowels  would  be  necessary  at  several  points  on 
the  tread,  to  prevent  the  wheel  tending  to  turn  within  it. 
Even  if  this  suggestion  is  not  practical,  and  very  likely  It  is 
not,  there  ought  to  be  some  equally  simple  method  that  could 
be  developed. 

At  present  all  the  two-wheel  drive  machines  have  a  dif- 
ferential, and  they  could  not  be  operated  without  one,  but 
there  is  a  prevalent  opinion  that  a  differential  lock  is  an 
essential  attachment,  and  that  few  tractors  will  be  mad* 
without  this  in  the  future.  Considerable  interest  is  being 
taken  by  tractor  men  in  the  various  differential  gears  that 
have  recently  come  to  the  front  and  have  the  power  to  pre- 
vent the  spinning  of  a  wheel  that  loses  traction.  If  one  of 
these  works  out  satisfactorily  in  tractor  service  it  can  have 
the  whole  tractor  market,  and  the  makers  of  such  differentials 
would  probably  find  it  well  worth  while  to  make  a  special 
bid  for  this  large  and  growing  field. 

Automatic  steering  has  been  sought  on  a  good  many  of  the 
smnll  tractors,  the  idea  being  to  allow  the  driver  to  relinquish 
the  wheel  in  order  to  attend  to  his  plows.  Steering  in  such 
case  is  effected  by  a  small  wheel  that  runs  in  the  furrow, 
while  plowing,  and  has  a  link  connecting  to  the  steering  gear 
at  some  convenient  point.  In  the  field  these  devices  appear 
to  operate  very  well  indeed,  and,  even  if  two  men  are  working 
together,  there  is  no  object  in  compelling  one  of  them  to 
hold  the  steering  all  the  time  if  that  is  not  really  necessary. 
The  additional  amount  of  mechanism  is  small,  the  cost 
negligible  and  the  added  weight  also  too  small  to  be  of  any 
account,  so  there  is  no  obvious  reason  why  automatic  steering 
should  not  be  used  even  more  extensively  than  it  is.  Of 
course,  it  is  more  readily  applicable  to  a  small  machine  where 
the  amount  of  force  needed  for  steering  is  small  than  to  a 
big  machine. 


Left — Fig.  1 — With  a  driving  wheel  center  O  and  drawbar  pull  P  applied  at  radiu*  r.  all  the  weight  of  the  power  plant  being  on  the 
on*  axl*.  the  center  of  gravity  would  have  to  be  behind  the  a«le  at  W.  Center — Fig.  2 — With  the  weight  farther  forward  and  partly 
aupported  by  a  front  wheel  the  pull  P  throwe  a  reactive  pressure  on  the  front  wheel.  Right — Pig.  3 — With  the  steering  wheel  behlno 

pull  P  tend*  to  lift  the  rear  wheal 
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Temperature  Control  Will  Be  Elaborate 


Need  for  Different  Temperatures  in  Different  Parts  of  Automobile 
Engines  Will  Lead  to  Many  Automatic  Devices 
is  Opinion  of  Detroit  Meeting 


CP.  KETTERING,  the  man  who  held  the  rapt  attention 
of  the  S.  A.  E.  for  a  whole  evening  while  he  lectured 
*  on  scientific  matters  on  the  Noronic  last  June,  started 
a  wonderfully  interesting  discussion  at  the  opening  meeting 
of  the  Detroit  section  of  the  S.  A.  E.  on  Sept.  14.  He  read 
no  paper,  nor  did  he  speak  from  notes,  hut  simply  talked  for 
an  hour  on  the  problems  of  temperature  control  in  automobile 
engines,  citing  the  difficulties  and  hinting  the  methods  by 
which  they  may  possibly  be  surmounted. 

The  conclusions  reached  after  the  lecture  and  the  discus- 
sion were  that  heavy  gasoline  would  compel  temperature  con- 
trol on  automobile  engines,  and  that  such  control  would 
probably  extend  beyond  that  of  the  water  temperature  alone. 
Engineers  were  started  along  the  line  of  thought  required  to 
bring  definite  results,  and  a  whole  field  of  necessary  investi- 
gation was  opened  up. 

The  conclusions  were  indefinite,  that  is  to  say  no  partici- 
pator in  the  discussion  could  say  just  what  ought  to  be  the 
temperatures  of  different  parts  of  an  engine;  perhaps  the 
most  immediately  interesting  part  of  the  proceedings  were 
the  remarks  made  regarding  the  problem  of  starting  from 
cold,  C.  F.  Kettering  suggesting  the  use  of  electricity  and 
Howard  Marmon  the  employment  of  a  burner  or  pilot  light 
to  bring  the  carbureter  and  cylinders  up  to  proper  operating 
condition.  The  drawbacks  of  over  heating  were  given  atten- 
tion as  much  as  those  of  under  heating  and  it  is  safe  to  say 
that  hardly  a  man  of  the  large  roomful  present  but  went 
away  with  his  mind  set  on  a  problem  he  had  so  far  consid- 
ered in  only  a  cursory  sort  of  a  way. 

Heat  for  Vaporization 

Kettering  began  by  pointing  out  that  a  certain  amount  of 
heat  is  necessary  for  vaporizing  any  liquid  fuel,  that  an  en- 
gine burning  so  many  gallons  of  gasoline  per  hour  requires 
so  much  heat  to  be  taken  from  somewhere  in  order  to  vapor- 
ise that  gasoline;  a  perfectly  definite  quantity  independent 
of  anything  else. 

Kerosene  requires  more  heat  than  gasoline,  of  course,  but 
the  amount  needed  is  still  constant  for  a  given  bulk  of  fuel. 
With  light  gasoline,  like  we  used  to  have,  the  heat  could  be 
taken  from  the  atmosphere  over  a  wide  range  of  air  temper- 
atures. But  this  is  no  longer  the  case.  We  must  get  extra  heat 
from  somewhere.  Electricity,  the  ideal  form  of  energy  for 
easy  control,  was  out  of  the  question,  far  too  much  heat  is 
required  to  vaporize  heavy  gasolines.  Also  we  are  now  wast- 
ing about  50  per  cent  of  the  total  thermal  value  of  fuel  in  the 
cooling  water  and  another  40  per  cent  in  the  exhaust  gas, 
so  we  have  only  10  per  cent  left  and  do  not  want  to  use  any 
of  this  for  vaporizing  the  fuel.  We  may  either  take  from 
the  waste  heat  of  the  water  or  of  the  exhaust-  for  that 
purpose. 

Later  on  in  his  discourse  Kettering  mentioned  that  elec- 
trically derived  heat  might  be  used  for  heating  up  a  car- 
bureter previous  to  staring,  that  is,  before  exhaust  heat  was 
available. 

Ill  Effect*  of  Condensation 

There  are  bad  effects  through  not  heating  the  intake  gases 
sufficiently,  effects  that  may  cause  actual  damage  to  the  en- 


gine. In  a  heavy  gasoline,  such  as  is  being  sold  to-day,  there 
are  still  some  light  fractions,  added  to  bring  down  the  gravity 
of  the  whole.  In  starting,  or  in  running  with  an  intake  that 
is  too  cold,  these  light  fractions  are  vaporized  by  the  heat  of 
compression  and  burnt  out  of  the  gas  mixture  during  com- 
bustion, leaving  the  heavy  fractions  partially  unconaumed. 

This  action  causes  a  condensation  or  deposit  of  heavy 
kerosene  which  dissolves  in  the  lubricating  oil,  thinning  it 
and  reducing  its  lubricating  properties,  and  long  continued 
running  with  this  action  going  on  will  certainly  cause  cylinder 
and  bearing  wear.  (This  has  been  found  to  be  particularly 
true  with  tractors  running  on  kerosene,  and  for  such  ma- 
chines it  is  recommended  that  all  the  oil  in  the  engine  be 
thrown  away  after  10  or  15  hr.  running.) 


on  Half  Throttle 

A  similar  effect  is  obtained  by  running  on  half  throttle,  as 
cars  are  driven  moat  of  the  time.  The  depression  in  the 
intake  caused  by  the  throttling  causes  wet  deposits  of  fuel 
to  be  made  in  the  Intake  passage;  these  get  into  the  cylinder 
and  the  evil  effecta  of  the  heavy  fractions  are  noticed.  The 
only  way  to  prevent  this  condensation  is  so  to  heat  the  mani- 
fold that  it  will  supply  enough  heat  to  the  fuel  to  keep  it  in 
gaseous  form.  The  fuel  must  not  only  be  made  into  a  gas 
while  in  the  carbureter,  but  must  be  kept  in  gaseous  form 
while  passing  through  the  manifold  into  the  engine. 

Granting  that  once  the  engine  was  well  wanned  up  it 
would  run  on  quite  heavy  fuel,  as  long  as  proper  heat  for 
vaporization  was  supplied,  Kettering  turned  to  the  problem 
of  what  constituted  a  fuel  on  which  a  start  could  be  made 
from  cold.  He  stated  that,  at  normal  air  temperature,  a  fuel 
consisting  of  1  qt.  of  60  Baume  gasoline  mixed  in  6  gal.  of 
4fi  to  4?  Baume  kerosene  would  enable  starting  to  be  per- 
foimed,  the  light  fraction  doing  all  the  work  till  heat  was 
available  to  warm  the  carbureter  and  manifold.  Such  a 
mixture  is  just  about  the  equivalent  of  54  Baume  gasoline. 

A  method  of  supplying  heat  that  has  been  tried  and  may 
have  some  usefulness  is  to  warm  the  bowl  of  the  carbureter, 
heating  the  fuel  till  its  specific  gravity  is  reduced  to  the  de- 
sired Baume.  This,  however,  is  not  the  equivalent  of  sup- 
plying heated  air,  as  the  warmed  fuel  can  only  hold  enough 
heat  to  provide  a  small  portion  of  what  is  required  for  total 
vaporization.  Thus  we  want  hot  air,  but  not  too  hot  because 
by  decreasing  the  density  of  the  air  we  reduce  the  weight  of 
air  and  fuel  that  the  cylinder  can  draw  in,  and  so  cut  down 
the  power  possibilities  of  the  engine. 

Water  Heat  Insufficient 

To  get  proper  vaporization  under  all  circumstances  with 
heavy  fuel  it  is  not  enough  to  control  the  temperature  of  the 
water  in  the  cylinder  jackets.  It  will  be  necessary  to  control 
the  temperature  of  the  fuel  itself  and  also  of  the  air  entering 
the  carbureter,  if  we  are  to  get  ideal  results.  The  kind  of 
thermostat  now  being  employed  for  water  control  is  very 
powerful,  though  small  in  size  it  can  exert  considerable  pres- 
sures and  could  be  used  for  operating  all  sorts  of  mechan- 
isms, so  there  ought  to  be  no  very  great  mechanical  difficulties 
in  the  way. 

The  use  of  a  mechanism  to  control  water  temperature  for 
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internal  combustion  engines  is  not  new,  as  long  ago  as  1885 
a  device  had  been  patented  for  use  on  stationary  gas  engines 
which  had  as  its  purpose  the  maintenance  of  a  constant  jacket 
temperature.  Other  inventors  had  followed,  the  designs 
growing  simpler  and  more  effective,  so  it  is  rather  remark- 
able that  it  is  only  recently  that  any  attention  has  been  given 
to  this  matter  in  the  automobile  field. 

i.  G.  Vincent,  Packard  Motor  Car  Co.,  opened  the  discus- 
sion by  saying  that  he  had  2  years'  experience  of  thermo- 
static control  of  cooling  water  and  his  work  had  shown  him 
that  there  were  slight  differences  in  effect,  according  to  where 
the  thermostatic  valve  was  placed.  With  the  thermostat  at 
the  bottom  of  the  water  system  it  controls  the  temperature  of 
the  water  entering  the  cylinders,  but  when  placed  at  the  top 
of  the  radiator  it  controls  the  temperature  of  the  water  leav- 
ing the  engine  jacket.  While  there  might  seem  to  be  little 
difference,  there  is  really  a  good  deal. 

Under  normal  operating  conditions  the  amount  of  differ- 
ence is  small,  but  in  cold  weather  the  engine  with  the  thermo- 
stat controlling  the  outlet  from  the  cylinders  where  the 
water  goes  into  the  radiator,  there  is  a  considerable  differ- 
ence in  the  time  taken  to  warm  up  the  cylinders  to  proper 


Thermostat  Operation 

With  the  bottom  position  for  the  valve  and  thermostat  it 
was  set  to  close  at  115  deg.,  and  to  open  at  125,  keeping  the 
water  at  the  bottom  of  the  engine  jackets  at  about  120  deg. 
What  will  then  be  the  temperature  of  the  water  as  it  leaves 
the  jackets  at  the  top  is  variable,  depending  upon  the  weather. 

On  the  other  hand,  if  the  thermostat  and  valve  are  at  the 
top,  so  that  the  valve  controls  the  outflow  from  the  engine, 
then  it  would  be  set  to  open  at  between  160  and  170  deg. 
Until  this  temperature  is  reached  no  water  can  escape  from 
the  jackets.  As  the  water  grows  warmer  it  rises  into  the 
cylinder  heads  and  is  trapped  there  till  such  time  as  the 
thermostat  opens  the  valve. 

Thus  with  the  thermostat  at  the  top  the  temperature  of  the 
cylinder  head  cannot  be  less  than  the  required  amount,  but 
when  the  control  is  at  the  bottom  the  water  in  the  heads  may 
be  too  cold.  Furthermore,  with  the  top  position  the  water 
cannot  get  any  hotter  than  the  set  point  (160  to  170  deg.) 
while  it  may  get  too  hot  if  we  control  the  bottom  part  of  the 
system. 

The  engine  warms  up  much  quicker  with  the  valve  at  the 
top,  and  teste  showed  a  Packard  engine  would  come  up  to 
working  heat  in  ltt  min.  with  zero  atmosphere.  Vincent 
called  attention  to  the  fact  that  the  valve  must  be  tight  if  it 
is  to  be  of  any  use. 

Radiator  Shields  Alternative 

Several  Detroit  manufacturers  are  now  trying  out  a  device 
consisting  of  a  number  of  shutters  mounted  in  front  of  the 
radiator  which  can  be  closed  or  opened  by  the  action  of  a 
thermostat.  Mr.  Lewis,  the  Detroit  Motor  Appliance  Co., 
interested  in  this  device,  called  attention  to  the  fact  that  it 
nullified  the  effect  upon  the  water  in  the  radiator  of  varying 
wind  conditions.  He  allowed  that  heating  up  after  starting 
would  be  slower  when  the  whole  body  of  water  has  to  be 
warmed  but  thought  there  were  advantages  in  having  the 
radiator  kept  automatically  from  becoming  too  cold.  A.  P. 
Brush,  who  spoke  later,  also  pointed  out  that  one  desirable 
effect  of  a  constantly  warm  radiator  was  to  heat  the  air 
which  the  carbureter  was  taking  in,  and  so  utilize  some  of 
the  heat  wasted  in  the  water  for  performing  a  desired 
function. 

A.  Ludlow  Clayden,  The  Automobile,  spoke  concerning 
the  effect  upon  the  problem  of  intake  gas  velocities.  In  at- 
tempting to  carburate  heavy  fuel  we  have  only  the  atmos- 
pheric pressure  of  14.7  lb.  per  square  inch  to  drive  the  air 


past  the  nozzle  and  so  atomize  the  fuel.  As  atomization  be- 
comes more  difficult  carbureter  makers  are  cutting  down  the 
size  of  choke  tube  so  as  to  increase  the  velocity  past  the 
nozzle,  and  this  increases  the  depression  in  the  manifold  and 
so  aggravates  the  trouble  of  condensation. 

Gas  Velocity  a  Factor 

Particularly  in  using  kerosene  it  is  noticeable  that  we  re- 
quire more  heat  for  the  intake  manifold  at  low  throttle,  when 
less  is  available,  and  less  heat  at  high  throttle,  because  the 
tendency  to  recondensc  after  atomization  is  increased  as  the 
depression  in  the  manifold  is  made  greater.  It  would  there- 
fore seem  that  there  might  be  good  reasons  for  controlling 
the  amount  of  heat  given  to  the  manifold  in  proportion  to 
the  speed  of  the  gas  passing  the  carbureter  nozzle. 

He  added  that  electricity  seemed  to  be  the  ideal  energy 
supply  for- warming  up  for  starting  purposes,  and  asked  Mr. 
Kettering  if  the  amount  needed  to  warm  the  bowl  of  the  car- 
bureter sufficiently  would  be  too  heavy  a  demand  on  the  bat- 
tery. This  question  was  afterwards  answered  to  the  effect 
that  the  current  required  would  be  some  80  amp.  for  about  2 
min.  duration  and  therefore  not  beyond  a  battery's  capability. 

F.  O.  Ball,  Ball  k  Ball  Carbureter  Co.,  stated  that  he  had 
made  some  inconclusive  experiments  with  integral  intake  and 
exhaust  manifolds  and  was  continuing  these  in  the  endeavor 
to  discover  what  the  intake  temperature  ought  to  be. 

K.  W.  Zimmerscheid,  General  Motors  Co.,  said  that  we 
were  always  likely  to  forget  that  gasoline  and  air  must  be 
mixed  by  weight  and  not  by  volume  and  that  when  we  heated 
cither,  so  altering  its  specific  gravity,  we  upset  volumetric 
metering  set  for  different  temperatures.  He  considered  170 
deg.  the  ideal  water  jacket  temperature  and  thought  140  deg. 
about  the  right  temperature  for  an  intake  manifold.  In  ar- 
ranging for  heating  the  air  taken  in,  the  fact  that  we  had  to 
start  with  cold  air  must  not  be  forgotten.  He  considered  the 
beHt  temperature  for  the  entering  air  would  be  120  deg.  The 
fuel  ought  to  be  kept  at  a  constant  temperature.  If  the  car- 
bureter were  insulated  from  the  cylinder  block  by  some  non- 
conducting material  it  would  be  easy  to  control  its  temper- 
ature by  means  of  a  thermostat,  using  an  individual  water 
jacket  for  the  instrument.  Possibly  a  carbureter  maintained 
at  120  deg.  and  an  intake  manifold  at  180  deg.  would  be 
correct 

It  was  also  desirable  to  prevent  the  temperature  of  the 
oil  from  falling  too  low.  There  is  always  risk  of  getting 
water  in  oil  through  condensation  of  the  products  of  com- 
bustion that  get  past  the  rings  and  pistons.  Probably  this 
water  passes  the  pistons  in  the  form  of  steam,  and,  if  the 
crankcase  is  warm,  it  will  not  condense,  perhaps,  but  will 
have  a  chance  to  escape  through  the  breather. 

Howard  Marmon,  Nordyke  &  Marmon  Co.,  said  that  the 
starting  trouble  was  one  of  the  worst  the  industry  had  had  to 
face.  He  found  himself  wondering  whether  the  simplest 
solution  of  the  difficulty  would  not  be  to  use  a  blow  torch  or 
pilot  burner  playing  on  the  manifold  and  carbureter  to  warm 
them  up  to  working  temperature.  A.  P.  Brush,  Brush  En- 
gineering Assn.,  who  followed,  mentioned  that  small  quan- 
tities of  light  spirit  would  always  be  available,  and  it  would 
be  comparatively  simple  to  use  a  small  tank  of  good  gasoline 
to  start  and  warm  up,  switching  over  to  the  heavier  fuel 
when  the  desired  temperature  had  been  attained. 

Power  of  Thermostat 

D.  McCall  White,  Cadillac  Motor  Car  Co.,  said  that  E.  E. 
Sweet  of  his  company  began  experiments  in  1907,  and  it  was 
his  tests  that  led  up  to  the  adoption  of  the  thermostat  by  the 
Cadillac  company.  He  gave  several  tabulations  showing  the 
characteristics  of  the  thermostatic  unit  they  employed.  The 
following  table  shows  the  amount  of  expansion  at  different 
temperatures: 

(Continued  on  page  482) 
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Truck  and  Tractor  Engines — Part  III 

Water  Pumps  and  Engine  Cooling — Governor  Design  a  Diffi- 
cult Problem  But  Essential — Engine  Lubrication — Applica- 
tion of  Tractor  Engines  —  Liberal  Allowances  Necessary 

By  H.L.  Horning 

Engineer  and  Oenrrai  Manager  Waukesha  Motor  Co 


ejKDfTOR'S  SOTB. — This  IS  the  concluding  installmrnt  of  Ike  paper  Mr.  Homing 
read  at  the  third  quarterly  meeting  ofthe  Midwest  meet  ion  of  the  Society  of  Auto- 
mobile Engineer*  held  In  Milwaukee.  WU.,  Sept  1  t^r\Hom  installments  illustrated 
the  difference*  in  the  demand*  on  engine*  for  truck*  and  tractor*,  outlining  tome  of 
the  more  serious  problems  the  engineer  ha*  to  face  In  meeting  them. 


COOLING  passenger-car  engines  sometimes  is  a  serious 
problem.  Cooling  is  the  greatest  problem  in  tractor 
engines.  There  are  so  many  variables  that  little 
reliable  information  can  be  given  as  to  water  circulation  or 
radiator  capacity.  Each  individual  case  seems  to  require  its 
own  treatment  A  tractor  may  be  sent  to  Alberta  or  to  Texas, 
and  the  extreme  conditions  determine  the  radiator  capacity  as 
well  as  the  water  pump. 

The  following  limits  may  serve  as  a  rough  rule  for 
pump  capacity: 


(6) 


In  which  G  =  gal.  per  min.  water  pump  discharge  through 
outlet  to  waterjacket. 

V=  Variable  depending  on  engine  and  radiator  design.  For 
poorly  designed  combination  V  —  3.5.    For  a  very  effi- 
cient design  V  =  4.6. 
There  are  some  tests  being  run  by  a  well-known  company 
on  the  capacity  of  different  type  radiators  and  fan  designs  for 
tractor  service  which  will  be  available  soon,  and  which  will 
constitute  the  only  complete  information  available. 


Manifolds 

The  only  change  manifolds  require  for  truck  or  tractor 
service  is  in  the  intake,  which  should  be  smaller  than  uaual, 
due  to  the  low  maximum  speeds  of  engines  and  to  the 
poor  quality  of  fuel.  The  following  formula  for  truck  or 
tractor  intake  manifolds  on  egines  up  to  5-in.  bore  results  in 
gas  velocities  which  give  good  results  for  engine  speeds 
encountered  in  these  services  and  are  correct  for  the  poor 
gasoline  and  kerosene  service: 

I  =  0.3  B  (6) 
in  which  I  =  core  diameter  of  intake  manifold.  Exhaust 
manifolds  outlet  cores  have  diameter  corresponding  approxi- 
mately with  the  following  formula: 

Ex  =  0.5  B  (7) 

for  Truck  and  Tractor  Engines 


must  be  installed  on  trucks  primarily  to  prevent 
them  from  racing.  Truck  users  have  found  governors  useful 
to  maintain  the  maximum  speed  of  the  trucks  so  as  to  give  the 
driver  both  hands  and  feet  for  driving  on  straightaway  work. 
It  has  been  found  that  constant-speed  governors  help  to  keep 
up  the  maximum  speed  of  the  truck  or  make  a  truck  average 
more  miles  in  a  day. 

Governors  for  tractors  arc  constant-speed  type  and  usually 
are  of  the  flyball  design,  which  act  directly  on  the  butterfly 
throttle. 

By  far  the  most  satisfactory  arrangement  for  governors  is 
to  build  them  into  the  engine  and  to  have  them  lubricated  by 
the  engine  lubricating  system. 


Time  will  not  allow  a  discussion  of  governor 
than  to  say  that  it  has  been  the  most  difficult  phase  of  truck 
and  tractor  engines,  with  which  the  writer  has  had  to  contend, 
and  yet  the  most  essential.  Experience  indicates  that  the 
flyball  type  is  the  most  practical  and  easily  understood  by 
the  average  user  and  any  form  of  this  should  prove  satis- 
factory if  built  with  ample  bearings  and  wearing  parts.  Ex- 
perience is  such  as  to  indicate  that  the  butterfly  is  the  most 
difficult  form  to  use  while  being  the  easiest  to  manufacture. 

A  paper  before  this  Society  on  governor  forms,  in  the 
writer's  opinion,  is  the  best  that  has  been  written. 

Lubrication  of  Truck  and  Tractor  Engines 

Generally  speaking,  the  difficulty  in  lubricating  tractor  en- 
gines efficiently  is  second  only  to  lubrication  of  racing  en- 
gines. They  are  operating  between  the  speed  of  maximum 
torque  and  maximum  economy,  a  range  in  which  the  greatest 
heating  occurs,  which  is  directly  responsible  for  most  failures 
in  tractor  lubrication.  What  is  true  of  tractor  engines  under 
50  hp.  applies  with  equal  weight  to  truck  engines. 

Lubricating  systems  for  both  services  are  no  different  than 
found  in  passenger-car  service  with  the  exception  that  greater 
care  must  be  taken  to  insure  an  abundance  of  oil  at  all  times 
and  to  Bee  that  the  system  is  such  that  if  one  point  fails 
other  parts  will  contribute  oil  to  prevent  sudden  failure,  but 
not  sufficient  for  extended  service. 

To  illustrate,  one  engine  is  equipped  with  a  lubricating  sys- 
tem that  is  so  designed  that  if  one  connecting-rod  pocket  fail* 
to  get  its  oil,  the  adjacent  rods  supply  enough  to  spread  the 
development  of  a  knock  over  2  days'  time  so  that  it  can  be 
heard  and  corrected  before  full  failure.  Most  oiling  systems 
fail  so  quickly  at  one  point  that  there  is  no  chance  to  catch 
the  failure  in  time.  Truck  engine  bearings  fail  for  lack  of 
proper  oil  and  from  the  above  cause.  Successful  lubrication 
of  heavy-duty  engines  imposes  two  functions  on  the  oil. 

First,  to  make  an  oil  film  between  wearing  surfaces. 

Second,  to  act  as  a  conveyor  of  heat.  As  the  duty  of  an 
engine  increases  it  is  hard  to  tell  which  is  the  most  important. 
The  writer  thoroughly  believes  in  the  great  benefit  derived 
from  a  large  quantity  of  oil  washing  the  heat  from  the  lower 
part  of  the  cylinders  and  crankcaec  into  the  lower  pan,  where 
design  should  promote  dissipation  of  this  collected  heat. 

The  importance  of  an  abundant  screen  area  for  very  thor- 
oughly straining  the  oil  becomes  of  great  importance  in 
heavy-duty  work. 

Geared  oil  pumps  have  been  found  to  be  the  most  satis- 
factory and  dependable  in  service;  the  only  points  where  they 
fail  is  in  leakage  of  oil,  both  internal  and  external,  and  being 
not  sufficiently  large  for  the  service. 

Proper  lubricating  oil  for  heavy  service  seems  to  be  one 
important  insurance  for  long  life. 
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The  following  general  classification  of  oils  manufactured 
by  leading  oil  companies  seems  to  At  the  requirements  and  is 
given  here  rather  than  a  scientific  statement  of  oil  character- 
istics. Oil  companies  produce  oils  graded  as  follows: 

Light. 

Medium. 

Heavy. 

Extra  heavy. 

Whereas  most  automobile  engines  will  thrive  on  light  oil,  truck 
engines  require  medium  and  tractor  engines  require  medium- 
heavy  and  extra-heavy.  Truck  engines  run  well  in  winter  on 
light  oil  and  operate  best  in  summer  on  medium.  Some  tractor 
engines  operate  in  winter,  spring  and  fall  on  medium  and  in 
summer,  heavy  oil.  These  are  the  smaller  tractor  engines 
which  do  not  have  the  piston  clearance  nor  do  they  get  as 
hot  generally  as  the  large  engines  which  operate  in  winter, 
early  fall  and  late  spring  on  medium  and  summers  on  heavy 
or  even  extra-heavy. 

In  burning  gasoline,  engines  do  not  usually  get  as  hot  as 
when  burning  distillate  or  kerosene.  If  an  engine  operates 
well  at  any  one  season  on  one  grade  or  weight  of  oil  while 
burning  gasoline,  it  will  operate  better  with  a  heavier  oil 
burning  kerosene.  Full  force-feed  systems  can  use  heavier 
grades  of  oils  than  splash  systems. 

There  is  still  another  reason  for  heavier  grades  of  oils  in 
tractor  service  or  when  burning  kerosene  which  has  been 
ofore  under  crankshaft  specifications,  namely  the 
of  the  crankcase  oil  due  to  loss  of  mixture  past  the 
ring*.  Two  days'  service  using  the  same  lubricating  oil 
while  burning  either  gasoline  or  kerosene  will  result  in  heavy 
dilution  of  the  crankcase  oil. 

One  instance  comes  to  the  writer's  mind  in  which,  after 
a  day's  run,  there  was  a  greater  quantity  of  oil  and  kerosene 
in  the  case  at  the  end  of  the  day  than  in  the  morning.  In 
pasoline  engines  the  gasoline  evaporates  under  the  best 
of  operation,  while  kerosene  remains.  Ten  days' 
with  kerosene  without  complete  change  of  oil  will 
bring  the  power  of  an  engine  down  20  per  cent.  In  hot 
weather,  the  drop  will  be  greater.  Frequent  renewal  of  oil 
or  boiling  off  the  lighter  constituents  before  mixing  with 
other  oil  helps  considerably. 

Fuel 

The  most  serious  problem  at  this  time  is  the  matter  of 
fuel  for  truck  and  tractor  engines. 

The  problem  of  burning  so-called  gasolines  now  sold  is 
becoming  very  serious  and  the  further  the  situation  develops 
the  greater  necessity  there  is  for  starting  on  one  fuel  and 
running  on  another.  This  leads  to  the  question  of  burning 
straight  kerosene. 

The  writer  has  produced  and  put  in  service  engines  of  the 
regular  truck  type  for  burning  kerosene  in  tractor  work, 
and  probably  has  out  2600  kerosene-burning  engines,  some 
having  run  for  3  years.  The  following  conclusions  regard- 
ing kerosene  burning  can  be  drawn: 

(1)  In  tractor  service  where  the  load  range  is  within  50 
per  cent  of  full  load,  kerosene  can  be  used  with  reasonable 
satisfaction  by  the  use  of  properly  proportioned  combined  in- 
take and  exhaust  manifold,  the  starting  to  be  made  on 
irasoline. 

(2)  Under  these  conditions  the  loss  in  volumetric  efficiency 
due  to  heating  the  intake  charge  results  usually  in  a  loss  of 
10  to  20  per  cent  in  the  maximum  horsepower  output,  whether 
gasoline  or  kerosene  is  used. 

(3)  Where  speed  of  engine  increases,  the  necessity  for  heat 
in  the  intake  decreases,  while  when  speed  decreases  necessary 
heat  in  intake  increases.  At  full  speed  and  power  output, 
very  slight  heating  of  intake  will  suffice. 

(4)  Trucks  can  be  made  to  operate  on  kerosene  by  the 
means  mentioned  above.  One  truck  has  operated  one  sea- 
son in  a  pea  harvest  on  6.4  gallons  per  mile  on  a  2-ton  truck 


equipped  with  a  3fc  by  6%  engine.  On  the  same  job  with 
conditions  as  nearly  identical  as  possible  and  in  the  same 
service,  the  truck  made  7.75  gal.  per  mile  on  kerosene.  On  a 
run  of  50  miles  the  same  truck  made  10  mile*  per  gallon  over 
city  and  country  roads  with  gasoline  while  on  kerosene  it 
made  15.25  miles,  both  figures  being  for  truck  running  half 
the  distance  with  pay  load  and  return  empty.  These  figures 
were  made  in  an  attempt  to  produce  the  best  performance 
and  all  figures  are  given  to  encourage  the  hope  of  progress 
along  this  line.  The  design  and  applications  which  were 
responsible  for  this  performance  are  being  put  in  commercial 
shape. 

(5)  The  science  and  art  of  burning  kerosene  as  indicated 
by  experience  and  the  results  obtained  in  service  are  identical 
with  the  principles  set  forth  in  several  papers  by  Prof.  Lucke. 
and  the  writer  takes  pleasure  in  testifying  to  the  correct- 
ness of  both  the  scientific  and  practical  conclusions  contained 
in  his  papers. 

(C)  Our  experience  is  that  a  kerosene  engine  does  not 
carbon  any  more  than  a  gasoline;  in  fact,  stays  < 
a  gasoline  engine  if  vaporisation  is  only 
done. 

(7)  Where  kerosene  is  well  vaporized  so  that  the  mixture 
reaching  the  cylinder  is  in  a  dry  state,  a  kerosene  engine  with 
a  correctly  designed  combustion  chamber  will  not  heat  as 
much  as  a  gasoline  engine. 

(8)  Experience  as  to  the  function  of  various  elements  in 
burning  any  or  all  grades  of  fuel  is  expressed  as  follows: 

The  carbureter  meters  and  atomises  the  fuel. 
The  manifold  must  vaporize  the  mixture. 
The  combustion  chamber  burns  it. 

It  will  save  many  inventors  much  disappointment  to  know 
that  of  all  the  things  mentioned  above  the  carbureter  is  the 
most  perfect  for  the  work  they  have  to  do. 

The  manifolds  are  next  in  efficiency. 

The  engines  in  their  present  form  are  furthest  from  being 
able  to  perform  their  functions  in  attempting  to 


The  development  of  kerosene  burning  in  engines  of  the 
prevalent  types  must  start  with  the  engine  and  end  vnth  the 
carbureter. 

Application  of  Tractor  Engines 

While  a  definite  knowledge  of  transmission  and  tractive 
resistance  losses  are  necessary  in  order  to  make  a  rational 
design,  engines  are  generally  applied  based  on  broad  consid- 
erations. The  average  light  tractor  will  show  a  draw-bar 
horsepower  of  60  per  cent  of  the  brake  horsepower  of  the 
engine.  A  poor  tractor  and  design  will  deliver  only  50  per 
cent,  while  the  best  never  exceeds  70  per  cent,  and  this  figure 
is  doubled  by  good  authorities.  The  above  performances  are 
based  on  the  tractor  operating  on  good  solid  dirt  footing. 

Plows  require  a  draw-bar  pull  from  300  lb.  apiece  to  1200 
lb.  This  is  for  a  14-in.  mold-board  plow  cutting  14  in.  wide 
and  8  in.  deep.  An  average  would  be  600  lb.  per  plow. 
The  average  day-in  and  day-out  plowing  is  done  at  2%  m.p.h., 
which  is  practically  200  ft.  per  min.    If,  therefore,  we  solve 

600x200  „„., 
Hp.  -  -  =3.6  Hp.  (8) 

33,000 

3.6x100 

or  =  «  brake  Hp.  average.  (9) 


For  average  service  it  requires  6  brake  hp.  per  plow  or 
1  hp.  for  every  100-lb.  draw-bar  pull  at  2V»  m.p.h.  Using  the 
figures  as  given  above,  it  will  be  easily  seen  that  the  maxi- 
mum requires  just  twice  the  average  and  the  minimum,  one- 
half  the  average.  Twelve  brake  hp.  per  plow  for  maximum 
plowing  conditions  would  therefore  be  correct.  A  great 
many  tractors  are  based  on  these  figures,  which  are  consid- 
ered conservative.    The  most  efficient  tractor  in  the  writer's 
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Allows  only  6  brake  hp.  per  plow  but  can  handle 
only  800  lb.  draw-bar  pull  or  4800  lb.  for  six  plows  at  1.7 
m.p.h.  Where  this  tractor  is  operated  in  1200  lb.  soil,  it  im- 
mediately plows  very  shallow  or  drops  down  to  four  plows. 

Allowing  a  brake  M.  E.  P.  of  85  lb.  per  sq.  in.  as  a  work- 
ing pressure  and  a  piston  speed  of  1000  ft  per  min.  as  a 
high  working  average,  and  figuring  a  tractor  speed  of  200  ft. 
per  min.  we  then  have  a  ratio  of  5-1  for  piston  speed  to 
tractor  speed  and  our  equation  for  draw-bar  pull  figured  from 
the  bore  would  be  as  follows: 

0.7852  B'  X  M.E.P.  Ph  x  E 

D.B.  =     (10) 

100  Ts  ' 

In  which  D.B.  -  Tractor  draw-bar  pull. 
M.E.P.  —  Average  working  ] 
B  -  Bore  of  engine  in 
Ps  =  Piston  speed, 
g  _  Tractive  Hp. 

-  BrakeTHpT 
Ts  =  Tractor  speed  in  ft.  per  rain. 
This  formula  points  out  the  desirability  of  high  working 
pressure  in  the  cylinder,  higher  piston  speeds  and  the  influ- 
ence of  tractor  efficiency  and  design  on  the  size  of  the  engine. 
It  also  calls  strong  attention  to  the  fact  that  the  high  tractor 
speeds  mf-an  creat  cylinder  size. 

Inserting  in  equation  (10)  the  various  values  ascribed 
above  we  simply  with  E  =  70  per  cent  to 

I  D.B. 
234 

of  60  per  cent 

/  D.  B. 

B=^-i9T-  <12> 

We  have  seen  that  it  requires  1200  lb.  maximum  draw-bar 
pull  efficiency  and  design  on  the  size  of  the  engine.  It  also 
calls  strong  attention  for  each  plow.  If  we  desire  to  know 
the  bore  of  a  four-cylinder  engine  necessary  to  pull  the  plows 
under  the  average  conditions  at  2Vi  m.p.h.,  we  substitute  the 
1200  lb.  value  in  the  equation  (11)  as  follows: 

'"3600  ~ 
with  an  efficiency  of  60  p« 


B  = 


(11) 


4.3 


J  3600 

B=Vm 

The  most  frequently  used  engine  for  a  three-plow  tractor 
has  a  4.25-in.  bore.  Tractor  engine  speeds  have  been  deter- 
mined mostly  by  what  experience  has  shown  to  give  endur- 
Investigation  has  proven  that  the  bore  seems  to  have 
on  speeds,  as  well  as  the  development  of 


the  art. 
tractor 


The  following  formula 
in  terms  of  the  bore 


S 


-V- 


3,000,000 


the 


(13) 


manufacturer  or 


to  the  very 


0.04545  B' 
In  which  S  =  Revolutions  per  minute. 
3.000,000  =  A  variable  depending  on 
velopment  of  the  art. 
0.04545  -  Constant. 

B  —  Bore  in  inches. 
The  formula  holds  good  for  3 14 -in.  bore 
largest  sizes,  even  9-in. 

It  is  obvious  that  the  factor  3,000,000  cannot  hold  for  all 
engines  of  any  manufacture,  but  it  gives  merely  an  average. 

Life  of  Engine  Parts 

The  piston  speed  of  1000  ft  per  min.  is  higher  than  the  old 
line  manufacturers  use,  their  practice  being  to  limit  piston 
speed  to  800  ft  per  min.  While  this  most  certainly  results 
in  longer  life  it  is  doubtful  if  this  low  figure  is  necessary 
with  the  efficient  engines  of  to-day.    The  piston  speed  docs 


not  in  itself  determine  the  life  of  the  engine  parts.  The 
engine  endurance  is  more  dependent  on  the  square  of  the 
r.p.m.,  weight  of  reciprocating  parts  and  above  all  on  the 
efficiency  of  cooling  and  lubrication. 

Tractor  Applicable  to  Stationary  Work 

Engines  on  tractors  are  used  for  stationary  work,  such  as 
running  a  grain  separator,  etc.  The  following  formula  is 
derived  from  service  conditions: 

D=17C  (14) 
in  which  D  =  Displacement  of  the  engine  in  cubic  inches. 

C  —  Size  of  cylinder  on  separator. 
This  assumes  power  feeds  and  wind  stacker,  or  what  is 


General 

Within  the  scope  of  a  paper  it  would  be  impossible  to  go 
very  deeply  into  the  science  of  internal  combustion  engi- 
neering. What  has  been  written  has  been  merely  the  at- 
tempts to  answer  in  a  general  way  the  common  daily  ques- 
tions that  an  engineer  is  called  on  to  answer. 

The  writer  has  come  to  look  on  the  building  of  engines 
from  the  following  standpoints: 

1 —  To  generate  quickly  and  to  utilize  all  the  beat  that  is 
possible  to  produce  power. 

2—  To  eliminate  the  greater  part  of  the  heat  so  as  not  to 
interfere  with  practical  working  conditions  of  the  struc- 
tures. 

3 —  To  maintain  lubrication,  an  art  not  generally  under- 
stood, the  development  of  which  is  but  beginning,  and 
yet  the  art  that  makes  engines  possible. 

4 —  To  produce  an  engine  which  will  not  tear  itself  to 
pieces,  or,  in  other  words,  will  endure  its  own  stresses, 
both  dynamic  and  thermal. 

5—  To  make  such  liberal  allowances  in  design  that  engines 
will  operate  in  spite  of  their  neglected  upkeep. 

6—  To  get  more  out  of  given  displacement  by  increasing 
the  working  mean  effective  pressure  and  to  improve  the 
details,  so  higher  engine  speeds  can  be  used  without 
reducing  the  life  of  a  motor  or  satisfactory  service. 

This  constitutes  ideal  progress  and  is  the  only  way  prog- 
ress can  be  made. 

Temperature  Control  Will  Be 
Elaborate 

(Continued  from  ftage  47») 

Temp«r»ti.r«  Expansion 

ir,o  rteg.     n.  1«1  In 

1«0  deir   «  !«:  In 

170  d«K   0  S&»  In 

175  <!«*   0.2.*,n  in 

2««  de«  ■■•  0  jr.4  In 

He  said  that  he  had  tried  running  at  boiling  point  and 
found  the  revolutions  increased  150  per  minute,  while  the 
power  went  up  also,  but  piston  expansion  caused  a  drop 
again  after  a  short  period  of  running.  Regarding  the 
mechanical  power  of  the  thermostat  unit  it  was  as  follows: 

Preuur* 

Ttmper*tur«  Exerted,  lb. 

70  d«x   Cloned 

90   <!<•(•   1 

1 10  t\-K       2.S 

ISO  <!<•*   sr. 

170   .l.R   B.S 

iso  oVB  n.n 

l»l>   tSrg.  .    21 .0 

Concerning  the  effect  of  the  thermostat  he  tried  taking  a 
car  from  a  room  at  60  deg.  and  starting  out  in  weather  8  deg. 
above.  With  the  thermostat  the  carbureter  was  operating 
properly  after  2.9  miles  running  with  the  water  temperature 
in  the  jackets  at  110.  The  same  experiment  was  made  with- 
out the  thermostat  and  the  carbureter  was  still  popping  back 
and  misbehaving  after  12  miles  running. 
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Aluminum  Alloy  Pistons  in  Singer 


Car  Is  Lower  and  Longer — Frame  Length  Increased 
6  In.    Wheelbase  2  In.  Shorter    Pressure  Oil  Feed 


Intake  eide  of  the  4  by  V  2-ln.  tix-cylinder  engine  used  In  the  new  Singer 


ALUMINUM  alloy  pistons  are  the  most  important  in- 
novation on  the  Singer  six  for  1917.  This  car,  which 
sells  for  (3,500,  is  entering  its  third  year  of  produc- 
tion with  very  few  changes  of  a  fundamental  nature.  There 
are,  however,  a  number  of  detail  improvements  which  have 
rendered  the  car,  as  a  whole,  lower,  of  slightly  better  char- 
acteristics at  high  speed,  and  more  nearly  perfect  in  suspen- 
sion and  control. 

Car  la  Longer  and  Lower 

Magnalite  has  been  selected  as  the  material  to  supplant  the 
cast-iron  formerly  used  in  the  pistons.  The  only  other 
engine  change  is  in  the  oiling  system,  which  heretofore  has 
fed  lubricant  to  the  connecting-rod  bearings  by  splash.  In 
the  new  cars  pressure  feed,  acting  at  30  lb.  per  sq.  in.,  sends 
the  oil  positively  to  the  required  spots.  This  has,  of  course, 
necessitated  a  new  oil  pump. 

Structurally,  the  Singer  car  is  longer  and  lower,  although 
the  wheelbase  is  shorter.  This  condition  is  obtained  by  an  in- 
crease in  the  length  of  the  frame  of  6  in.  The  wheelbase  is 
now  136  in.,  however,  instead  of  138  in.,  giving  a  greater 
over-all  length  on  a  shorter 
supporting  span.  The  prime 
reason  for  the  change  in  frame 
length  is  in  a  new  type  of  gaso- 
line tank  which,  instead  of  being 
cylindrical,  is  now  of  rectangu- 
lar section.  The  cylindrical 
tank  was  used  because  it  con- 
formed to  the  turned  -  over 
frame-ends  which  formed  the 
rear  tire  support.  Since  a  spin- 
dle is  now  being  mounted  to 
carry  two  extra  wire  wheels,  it 
is  not  necessary  now  to  curve 
the  frame  over,  and  hence  the 
new  form  of  tank  and  longer 
frame. 

This  increase  in  frame  length 
has  effects  which  arc  not  con- 
fined to  the  gasoline  tank,  in  that 


Features  of 

Kngine  

Bore  and  Stroke  

Formula  Hp  

Oil  Feed   

Clutch   

Gearset   

Wheelbase   

Electric  System  

Ipholstery   


more  room  has  been  secured  in  the 
body  because  of  the  extra  sup- 
porting surface  which  is  now  pos- 
sible beneath  the  sills.  Not  only 
is  the  body  more  roomy  in  a 
lengthwise  direction,  but  the  rear 
scat  is  also  wider,  having  been  in- 
creased from  45  in.  to  47  in.  The 
body  is  more  comfortable  also  be- 
cause of  deeper  upholstery,  which 
is  now  10  in.,  and,  instead  of  tuft- 
ing, French  plating  is  used  in  its 
place.  As  far  as  decoration  and 
conveniences  go,  the  body  is  im- 
proved, particularly  in  the  fitting 
of  a  mahogany  case  in  the  rear  cowl  behind  the  front  seats. 

Throughout  the  chassis  there  are  several  spots  which  have 
been  improved  in  detail.  The  rear  springs,  for  instance,  are 
now  flatter  under  load  than  they  were  formerly.  In  fact, 
with  a  fully  loaded  car  springs  should  be  horizontal,  and  the 
feature  of  this  which  is  important  to  the  driver  is  that  the 
radius  of  oscillation  of  the  spring  is  such  that  the  results  on 
the  brake  linkage  are  at  a  minimum;  that  is,  there  is  no 
tendency  to  bind  the  brakes  owing  to  spring  oscillation  be- 
cause of  the  minimum  projected  length  of  the  spring  vari- 
ation. The  flatter  springs,  combined  with  lower  bodies,  make 
the  entire  car  3  in.  lower  than  it  was  a  year  ago. 

Front  Spring  Mounting  Changed 

In  the  front  springs  there  has  been  an  alteration  in  mount- 
ing. These  are  parallel  to  the  center  line  of  the  car,  but  are 
tilted  in  their  own  vertical  planes  so  that  the  forward  end  of 
the  spring  is  lower  than  the  rear.  This  has  been  done  owing 
to  the  belief  of  the  engineering  department  that  the  shocks  are 
better  absorbed  in  this  way.  The  front  spring  horn  has  been 
made  steadier  and  of  greater  bearing  space  to  compensate  for 

this  change.  In  addition,  the 
Timken  axle,  which  is  used  in 
front,  is  now  the  heavy-duty  de- 
sign with  full  bearing  support. 

While  the  torque  rod  made  up 
of  welded  Shelby  tubing  with 
cross  members  forming  virtual 
webs  is  still  employed,  it  is  8  in. 
shorter.  This  change  has  been 
accomplished  by  moving  the 
front  cross  member  which  car- 
ries the  support  for  the  forward 
termination  of  the  torque  arm. 
back  a  corresponding  distance. 
The  result  is  that  owing  to  the 
decreased  length  the  torque  rod 
is  more  rigid.  Another  change 
in  the  rear  linkage  is  in  the 
braking  system  which  used  to 
run     continuously     from  Mie 
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Th«  Singer  frame  layout  la  vary  rigid,  (he  &.|n.  channel!  being  wall  provided  with  croaa  membere  which  atlffen  It  against  racking  etrteeee 


operating  levers  back  to  the  brakes.  It  has  now  been  broken 
in  two,  giving  a  double  reduction. 

Clutch  Easy  to  Operate 

As  regards  control,  the  changes  are  only  in  detail.  There 
is  a  longer  clutch  pedal  which  has  increased  the  leverage 
to  such  an  extent  that  a  person  standing  beside  the  chassis 
has  no  trouble  in  disengaging  the  clutch  with  the  hand.  The 
steering  gear  has  been  changed  and  is  now  a  Gcmmer. 

Pitted  to  the  engine  there  are  three  attachments  which  are 
innovations  for  the  1917  model.  These  are  a  Rayficld  car- 
bureter, a  Klaxon  horn  and  a  four-bladed  cast  aluminum  fan. 


Exhauet  aide  of  the  engine  used  In  the  Singer  alx  chaaala 


Cantilever  rear  spring  on  Singer  chaaala.    Thla  la  flatter  under 
load  than  prevloua  modela.  making  riding  eaaier  and  alao  aiding 
In  giving  tr.e  car  a  low  appearanee 


The  carbureter  formerly  used  was  abandoned  owing  to  it* 
difficulty  of  adjustment,  and  the  simpler  Rayfield  substituted. 
As  with  the  other  type,  this  is  distinguished  by  its  full  hot- 
water  and  hot-air  vaporizing  means. 

The  Singer  power  plant  is  made  up  of  a  specially-built 
Herschell-Spillman  engine,  a  dry  plate  clutch  and  a  four- 
speed  gearset  with  direct  drive  on  fourth.  While  the  engine 
ir  rated  at  50  hp.,  it  has  developed  in  excess  of  100  hp.  at 
more  than  2000  r.  p.  m.,  and  with  the  aluminum  alloy  pistons 
there  has  been  an  increase  in  power  output  due  to  a  higher 
maximum  speed.  Probably  the  most  notable  point  of  the 
power  plant  is  the  unique  system  of  manifolding.  It  is  to  this 
that  a  large  part  of  the  power  and  flexibility  is  credited. 
The  intake  manifold  has  a  sort  of  ram's  horn  effect,  taking 
the  gases  from  the  carbureter,  carrying  them  upward  to  the 
branches  of  a  Y-shaped  water-jacketed  pipe,  from  where  eacb 
branch  divides  into  a  loop  to  the  three  cylinders.  This  is 
clearly  shown  in  the  accompanying  illustration  of  the  intake 
side  of  the  engine.  While  this  manifold  seems  long,  it  will  be 
noted  that  throughout  a  large  part  of  its  length  it  is  heated, 
and,  furthermore,  it  is  of  large  diameter  and  has  no  sharp 
turns.  It  is  stated  that  a  marked  gain  in  volumetric  effi- 
ciency has  been  obtained  due  to  this  intake  system. 

Dual  Exhaust  Manifold 

On  the  exhaust  side  there  is  a  dual  manifold  in  which  each 
set  of  three  cylinders  is  taken  care  of  independently,  thus 
avoiding  conflicting  or  overlapping  exhaust.  The  manifold 
itself  is  in  one  piece,  but  there  is  a  wall  between,  which 
separates  the  flow  from  each  block  of  three  cylinders.  The 
timing  is  arranged  so  that  the  exhaust  of  two  cylinders  are 
never  open  at  the  same  time. 

The  engine  dimensions  are  4  by  6ty.  The  cylinders  are  T- 
head,  cast  in  threes,  with  integral  waterjacket  spaces  closed 
by  caps  on  the  top.  The  manifolds  are  separate.  The 
aluminum  alloy  pistons  deliver  the  power  to  I-beam  connect- 
ing-rods of  forged  steel.  Both  sets  of  valves  are  thoroughly 
inclosed,  giving  a  clean  exterior.  The  carbureter  and  mag- 
neto are  mounted  on  the  left,  the  latter  being  a  Bosch  high- 
tension  instrument  with  the  wire  leads  carried  in  conduits  to 
the  spark  plugs.  On  the  right  side  is  mounted  the  electric 
generator  and  water  pump,  and  also  the  starting  motor.  The 
generator  and  pump  are  carried  on  the  same  shaft,  while  the 
starting  motor  engages  with  the  flywheel  at  the  rear  right  of 
the  engine. 

Besides  the  ignition  system,  the  remainder  of  the  electrical 
equipment  is  Westinghouse.  There  is  a  two-unit  starting  and 
lighting  system  operated  on  the  single-wire  system,  and  the 
storage  battery  is  a  Willard. 

In  the  new  oiling  system  the  gear  pump  is  driven  off  the 
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camshaft,  and  the  oil  reservoir  is  in  the 
bottom  of  the  crankcase.  The  oil  is  fed 
under  pressure  to  the  main  bearings  and 
through  the  hollow  crankshaft  to  the  re- 
maining bearings  under  pressure.  Under 
ordinary  running  the  oil  feed  is  up  to  30 
lb.  per  sq.  in.,  but  this  will  vary  accord- 
ing to  the  work  performed  by  the  engine. 
The  oil  is  recirculated  and  screened  on  its 
course  through  the  lubricating  system. 

Power  is  transmitted  from  the  motor  to 
the  gearaet  through  a  dry  plate  clutch  con- 
sisting of  steel  disks  faced  with  fiber.  The 
clutch  is  held  engaged  by  a  double  concen- 
tric helical  spring,  and  although  this  spring 
is  of  sufficient  strength  to  hold  the  car  and 
to  guard  against  slippage  on  acceleration, 
the  disengagement  can  be  affected  by  re- 
markably light  pressure  on  the  clutch  pedal. 
This  clutch  is  in  a  unit  with  the  four-speed 
gearbox,  which  is  featured  by  the  mounting 
of  the  shafting  on  Timken  roller  bearings. 
The  shifter  mechanism  is  conventional  with 
the  lever  mounted  on  the  cover  of  the  gear- 
box and  operating  on  a  ball  joint. 

Two  Spicer  universals  are  used  in  deliver- 
ing the  car  to  the  rear  axle,  which  is  a  Tim- 
ken  floating  design.  The  drive  is  taken 
through  the  cantilever  rear  springs,  but  the 
torque  is  taken  care  of  by  a  special  member 
assembled  and  welded  together  in  the  tri- 
angular form  of  Shelby  steel  tubing.  The 
rear  axle  gears  are  spiral  bevel  and  provide 
a  ratio  on  fourth  speed  or  direct  of  3ft  to  1. 
The  wheels  are  Houk  wire  and  carry  35  by 
5  in.  tires,  which  have  been  continued  owing 
to  the  remarkably  good  mileage  experienced 
with  this  size. 


Above  —  Exhauet  manifold  of 
Singtr  tlx,  showing  partition 
which  separates  the  two  cylinder 

Mil 

Below — Intake   manifold,  show- 
ing waterjaekate 

Wight — Portion  of  Intake  mani- 
fold whlcn  bolts  to  cyllndere 


Illustrating  some  of  the  body  atylea  mounted  on  the  Singer  chaasle 

One  of  the  noteworthy  features  of  the  Singer  construction 
is  in  the  rigidity  of  its  frame  layout  As  is  conventional 
practice,  the  individual  members  are  of  channel  section  with  a 
Ma,  depth  of  web  and  4-in.  flanges.  The  frame  is  amply  pro- 
vided with  cross  members,  which  stiffen  it  against  racking 
stresses.  The  cross  members  are  fitted  with  large  gusset 
plates  which  give  them  a  capability  of  withstanding  distorting 
tendencies. 

As  would  naturally  be  expected  with  a  chassis  of  this  price, 
the  equipment  is  of  the  best.  The  radiator  is  a  V-shape  of  ex- 
ceptional size  and  capacity,  and  throughout  the  actual  fittings 
nre  large  and  sturdy.  The  top  is  a  one-man  design  provided 
with  Jiffy  side  curtains,  and  connects  with  a  special  built-in 
ventilating  windshield.  The  car  also  has  a  Warner  100-mile 
speedometer  fitted  with  an  electric  light,  Klaxon  horn,  8-day 
keyless  clock,  electric  trouble  lamp  with  extension  cord,  tools, 
jack,  power-driven  tire  pump,  etc. 

Standard  Bodies  Made 

While  the  major  percentage  of  bodies  for  the  Singer  cars 
are  custom  built,  the  concern  is  marketing  standard  road- 
ster, touring  and  closed  bodies.  The  standard  touring  design 
is  a  seven-passenger  type  with  the  Belgian  double  cowl.  The 
extra  seats  fold  into  the  backs  of  the  front  seats,  and  above 
them  is  located  the  mahogany  cabinet  which  is  an  innovation 
this  season.  This  is  made  of  inlaid  wood  and  is  ornamental 
as  well  as  of  practical  utility.  Any  color  that  is  desired  will 
be  given  the  body,  so  that  the  purchaser  is  allowed  a  very 
wide  latitude  in  making  his  selection.  The  chassis  alone 
sells  for  $3,000. 
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New  Glide  Roomier  and  More  Powerful 


Bore  Is  18  In.  Larger  and  Crankshaft  Is 
Now  2  In.  Diameter    Seats  Are  Wider 


Left  side  of  uir  slx-cyllnder  3  »  by  S-ln.  power  plant  ueed  In  the  1*17  Glide,  showing  the 
mounting  of  the  carbureter  and  the  starting  motor 

NO  changes  of  any  consequence  have  been  made  in  the 
Glide  line  for  1917.  The  light  6-40  car  is  continued 
with  refinements  and  no  additions  have  been  made  by 
the  manufacturer,  the  Bartholomew  Co.,  Peoria,  111.  In  gen- 
eral, the  changes  which  have  been  made  in  the  car  arc  such 
as  to  render  it  more  powerful,  more  roomy  Bnd  to  increase 
the  factor  of  safety.  There  have  also  been  a  few  alterations 
which  would  tend  toward  making  the  car  more  nearly  silent. 

Probably  the  most  notable  change  is  in  the  engine  where 
the  bore  has  been  increased  from  3  to  3Vh  in.  Another  change 
in  the  engine  is  in  the  crankshaft  which  has  been  rendered 
more  rigid  by  increasing  the  diameter  to  2  in.  instead  of  1\ 
in.  Another  change  in  the  engine  which  would  tend  to  make 
it  noiseless  is  in  the  use  of  a  Fabroil  gear  on  the  end  of  the 
camshaft. 

While  the  mechanical  changes  noted  have  the  most  to  do 
with  the  performance  of  the  car  it  is  also  altered  to  some 
degree  in  appearance.  One  of  the  improvements  is  in  the 
rounded  cowl  which  takes  away  the  square  effect  at  the  wind- 
shield and  the  latter  is  especially  built  to  conform  with  the 
rounded  shape  of  the  cowl  and  fits  exactly  to  its  curvature. 

As  far  as  comfort  features  are  con- 
cerned a  conspicuous  feature  is  the 
width  of  the  rear  seat  which  is  now  47 
in.  and  will  accommodate  three  adults 
very  comfortably.  The  springs  have 
been  lengthened  both  front  and  rear  giv- 
ing an  easier  suspension,  the  dimensions 
being  now  38  and  64  in.  respectively. 
In  general,  all  the  parts  and  accessory 
equipment  made  by  specialists  have  been 
retained.  This  includes  Westinghouse 
lighting  and  starting,  Rayficld  carbur- 
eter, Brown-Lipe  three-speed  gearset, 
Spicer  universals,  etc. 

While  only  one  chassis  model  is  mar- 
keted the  body  line  is  quite  complete  as 
the  car  will  be  furnished  in  the  regular 
touring  models  and  with  a  detachable 
sedan  top  if  desired.  There  is  also  a 
four-passenger  close-coupled  roadster  in 
the  process  of  production  in  which  par- 


ticular attention  is  stated  by 
the  makers  to  have  been  paid 
to  the  comfort  of  the  occu- 
pants of  the  rear  compart- 
ment. For  instance,  by  a 
special  arrangement  of  the 
footboard  in  the  rear,  the  pas- 
sengers have  as  much  room 
with  their  feet  as  those  in  the 
front. 

All  the  improvements  in  the 
body  can  really  be  summed  up 
in  the  words,  increased  roomi- 
ness. The  47-in.  seat  is  5  in. 
wider  than  in  the  1916  car. 
The  front  seat  is  1^4  in.  wider 
than  previously.  The  wind- 
shield is  114  in.  wider  and  1V4 
in.  higher  besides  the  alter- 
ation in  curving  it  to  conform 
to  the  shape  of  the  cowl.  The 
top  is  also  new,  being  a  five- 
bow  design  with  bare  top 
holders  and  having  the  rear  curtain  fitted  around  the  cor- 
ners of  the  body  to  exclude  dust-  It  is  fastened  to  the  back 
of  the  body  by  German  silver  molding. 

A  unit  power  plant  is  employed  having  block  cylinders  and 
three-point  suspension.  The  six  cylinders  have  a  bore  of 
3Vfc  and  a  stroke  of  6  in.  and  are  of  L-head  form  with  the 
valves  on  the  right.  This  is  a  Rutenber  product  designed 
particularly  for  the  Bartholomew  company,  and  is  known  as 
model  25. 

Three  Piston  Kings 

The  pistons  are  cast  iron  and  are  fitted  with  three  separate 
rings.  Two  of  these  are  close  to  the  top  and  the  third  just 
beneath  the  wristpin  boss.  The  wristpin  is  secured  in  the 
boss  by  a  set  screw  and  engages  through  a  bronze  bushing 
with  the  drop-forged  I-beam  connecting-rod. 

The  2-in.  crankshaft  is  a  forging,  as  is  also  the  camshaft 
which  has  a  diameter  of  1  %  in.  with  the  cams  integral.  The 
shafts  are  hardened  and  ground  and  are  carried  on  plain 
bearings  at  the  center  and  front  and  in  an  S.  K.  F.  double 
row  self-aligning  bearing  at  the  rear.    Mushroom  type  fiat 


*  mm 


Glide    touring  car 
which    aella  tor 
•1,123.   as   a  five- 
passenger  model 
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followers  take  the  valve  drive. 
These  are  offset  1/16  in.  to 
distribute  the  wear.  The 
valves  are  made  in  two  parts 
with  alloy  steel  stems  and  car- 
bon steel  heads.  The  diam- 
eter in  the  clear  is  1  6/16  in. 
and  the  lift  is  5/16.  One  of 
the  features  of  the  valve  con- 
struction is  that  the  brackets, 
together  with  the  entire  lifter 
mechanism,  can  be  taken  from 
the  engine  without  disturbing 
the  camshaft.  This  is  done  by 
removing  the  cover  plate  and 
stud  nuts  and  then  turning  the 
starting  crank  until  the  valves 
are  at  their  lowest  level. 

Standard  timing  is  used 
with  the  intake  valve  opening 
at  15  deg.  after  top  center  and 
closing  50  deg.  before  bottom 
center.  The  exhaust  valve 
opens  45  deg.  before  bottom 
center  and  closes  10  deg.  after 
top  center.  The  compression 
of  the  engine  is  75  lb.  absolute. 

Lubrication  is  by  accommo- 
dation pressure  and  splash 
feed  with  a  l'i  gal.  reservoir 
in  the  bottom  pan.  From  this 
the  oil  is  drawn  by  a  plunger 
pump  which  is  driven  by  an 
eccentric  off  the  camshaft. 
There  are  direct  leads  from 
the  pump  to  the  main  bearings 
which  thus  receive  a  supply  of 
oil  under  pressure.  The  other 
leads  go  direct  to  the  crank- 
case  where  the  oil  is  led  to 
splash  troughs  placed  beneath 
each  connecting-rod  throw.  Provision  is  made  for  the  mount- 
ing of  an  oil  pressure  gage  and  this  may  be  regulated  by  an 
adjustable  relief  valve. 

Complete  Westinghouse  equipment  is  used  throughout, 
even  to  the  fitting  of  an  ammeter  and  voltage  regulator.  It 
is  a  two-unit  layout  with  a  reversible  switch  which  alters  the 
direction  of  current  flow  automatically  so  that  the  contact 
points  of  the  breaker  box  are  prevented  from  pitting.  For 
engagement  with  the  flywheel  a  Bendix  gear  is  used.  The 
battery  is  a  Willard  of  80  amp.  hr.  capacity.    Two  sets  of 


Detail*  of  the  three-apeed  gearset  and  floating  axle  used  In  the  1(17  Glide 


light  aide  of 


Gild*  six  engine,  showing  the  generator  and 
Ignition   distributer  mounting 


bulbs  are  provided  in  the  headlights  and  there  is  also  a  dash 
light  which  can  be  employed  as  a  portable  lamp  by  means  of 
a  12-ft.  extension  cord. 

Gasoline  is  fed  by  means  of  the  Stewart- Warner  vacuum 
system  which  is  mounted  beneath  the  hood  and  operates  in 
connection  with  a  16-gal.  tank  at  the  rear  of  the  frmme.  Car- 
bureter is  a  Rayfield  and  is  provided  with  an  efficient  choking 
device  which  renders  it  unnecessary  to  prime  the  engine 
through  the  petcocks  even  in  the  coldest  weather. 

From  the  engine  the  power  is  taken  by  a  dry  multiple  disk 
clutch  having  twelve  steel  plates.  Six  of  these  are  faced 
with  Raybestos.  The  selective  gearbox  is  Brown-Lipe, 
mounted  in  an  aluminum  case,  to  cut  down  weight.  From 
this  the  drive  passes  through  a  Spicer  universal  joint  which 
is  dustproof  and  self-lubricating.  The  propeller  shaft  is 
hollow,  having  a  tubular  section  and  taking  the  drive  directly 
to  the  pinion  shaft  upon  which  is  mounted  the  spiral  bevel 
pinion.  This  transmits  the  power  to  the  floating  axle  shafts 
through  the  Brown-Lipe  differential.  Two  sets  of  brakes 
with  14-in.  drums  having  a  face  width  of  2  in.  are  bolted 
to  the  rear  wheels.    Wheclbase  is  119  in. 

Hotchkisa  Drive  Used 

Hotchkiss  drive  is  used  as  both  the  propulsion  and  torque 
strains  are  absorbed  in  the  springs.  This  is  in  conformity 
with  the  policy  to  be  noted  throughout  in  keeping  the  car  as 
light  as  possible.    The  tire  sizes  are  34  by  4. 

At  the  price,  $1,125,  full  equipment  is  included.  The  price 
mentioned  is  for  the  five-passenger  body.  A  detachable 
sedan  top  can  be  had  for  $200  additional. 
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Yale  Eight  in  Production 


New  Seven-Passenger 
Car  Is 
Mounted  on 
Chassis  Made  Up  of 
Standard  Un'ts 


Chassis  of  the  Yale  tight,  showing  three-quirter  elliptic  type  of  roar  eprlnga.  fu«< 
tank  mounting  and  Inatallatlon  of  unit  power  plant  In  the  frame 


THE  Yale  Eight,  which  is  produced  by  the  Sairinaw  Motor 
Car  Co.,  Saginaw,  Mich.,  is  characterized  by  the  use  of 
standardized  products  throughout.  For  the  present  it 
will  be  supplied  only  in  seven-passenger  form  at  $1,350, 
though  the  addition  of  a  Winter  top  is  contemplated.  The 
standard  color  is  ivory  white  for  the  body  with  black  fenders 
and  trim.  Yale  blue  and  black  is  an  optional  finish  furnished 
without  extra  cost. 

The  engine  used  in  the  new  car  is  built  by  the  Saginaw 
company  and  adheres  to  standard  practice  in  design,  having 
its  :t Vg  by  4 Ms -in.  L-head  cylinders  cast  in  two  blocks  of  four 
each.  Formula  horsepower  is  31.25.  The  carbureter  is  a 
Rayfield.  The  Remy  ignition  unit  is  acessibly  mounted  di- 
rectly at  the  front  of  the  V.  The  electric  lighting  and 
starting  system  is  a  two-unit  outfit  and  the  battery  is  a 
Willard. 

Thermo-Syphoo  CoolinK 

Lubrication  is  primarily  by  force  feed  with  auxiliary  oiling 
by  splash.  Cooling  is  by  thermo-syphon.  The  clutch  is  a 
multiple  disk  type  transmitting  power  through  a  Muncie 
three-speed  selective  gearset  in  unit  with  the  motor.  Hotch- 
kiss  drive  is  a  feature. 

The  chassis  has  a  12«-in.  wheelbase  and  34  by  4-in.  tires 


are  used,  with  non-skid  in  the  rear.    Axles  are  Timken  and 

steering  is  Lavine. 

Wind  Resistance  Minimized 

The  attempt  to  reduce  wind  resistance  to  the  minimum  is 
apparent  in  the  body  design.  The  hood  is  tapered  to  blend 
well  with  the  rather  deep  cowl  and  the  sides  are  perfectly 
smooth.  The  windshield  is  smartly  raked.  There  is  a  cowl 
at  the  back  of  the  driver's  seat  which  serves  to  house  the 
auxiliary  seats.  All  doors  are  fitted  with  pockets.  The  up- 
holstery is  leather  and  the  backs  of  the  seat*  have  been 
moulded  to  fit  the  backs  of  the  occupants. 

Comfort  an  Aim 

Great  care  has  been  taken  to  insure  excellent  riding  qual- 
ities, and  to  this  end  the  weight  has  been  proportioned  over 
front  and  rear  axles  only  after  long  experiment  The  spring 
suspension  is  normal  in  front,  but  in  the  rear  there  is  modi- 
fication of  the  three-quarter  elliptic  idea,  which,  however, 
does  not  appear  unusual.   The  springs  are  66  in.  long. 

The  Saginaw  Motor  Car  Co.  has  recently  purchased  the 
plant  of  the  American  Electric  Wheel  Co.,  which  will  be  used 
to  facilitate  production.  The  E.  B.  Sutton  Sales  Co.  has 
taken  over  the  entire  distribution  of  the  Saginaw  company. 
Headquarters  have  been  established  at  the  factory. 


The  eight-cylinder.  Mvon-pasaonger 
Vale  touring  car  which  I*  now  going 
through  production.  It  haa  a  126.  In. 
wheelbaee,  threeeperd  Mloctlv* 
gearaot  and  utoe  34  by  4-ln.  tlrea- 
Cooling  la  by  thermo-syphon  and 
Motchkla*  drive  la  a  feature.  With 
complete  equipment  the  car  sella  for 
$1.JW 


vale  eight- cylinder  unit  power 
plant.  It  has  a  bore  of  3'  ■  In.  and 
a  atroke  of  4  .-•  the  formula  horse- 
power  rating  being  31.24.  The  gen. 
erator  mounting  la  ahown,  carburet 
er  and  Ignition  units  being  carried 
in  the  V  between  the  cylinder  blocks 
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Burford  Truck  in  2  and  4 -Ton  Models 


Internal  Gear  Drive  Used  on  Smaller  and  Worm 
Replaces  Chain  on  Larger  of  New  Vehicles 


TWO  models,  •  2-ton  and  a  4-ton,  will  compose  the  line  of 
the  Burford  Motor  Truck  Co.,  Fremont,  Ohio,  for  1917. 
The  internal-gear  drive  is  used  on  "the  smaller  chassis 
and  a  worm  axle  on  the  larger,  the  former  being  a  continu- 
ation of  last  year's  practice  and  the  latter  a  change  from  the 
chain  drive  employed  previously. 

Engines  Are  Similar 

The  engines  used  are  similar  on  both  models,  though  differ- 
ent in  size  and  in  the  fact  that  the  smaller  has  block  cylinders 
while  the  larger  has  pair  castings.  Dimensions  are  3*4  by 
5H  in.  for  the  2-ton  and  4%  by  6*4  in.  for  the  larger  model. 

Lubrication  has  been  cared  for  particularly,  oil  being 
forced  to  the  main  crankshaft  bearings  by  a  plunger  pump, 
and  also  supplied  to  dip  troughs  for  the  connecting-  rods.  Oil 
pump  and  strainer  gauze  are  both  very  easily  removable. 

On  the  side  of  the  cylinders  remote 
from  the  camshaft  there  is  a  front  end 

gear  which  drives  the  water  pump,  and  ■ 
the  Eisemann  magneto  is  coupled  to  the 
water  pump  shaft  by  a  universal  joint. 
The  pulley  for  the  fan  belt  is  set  on  the 
same  line,  just  in  front  of  the  water 
pump,  keeping  the  belt  high  up  and  so 
well  protected  from  the  destructive  ac- 
tion of  oil  and  water. 

Difference  in  Gearaets 

On  the  2-ton  model  the  flywheel  is 
contained  in  a  bell  housing  which  in- 
closes the  leather-faced  cone  clutch  and 
supports  the  three-speed  gearset,  but 
the  4-ton  type  has  a  separate  gearbox 
mounted  independently  and  giving  four 
speeds.  This  large  gearset  is  of  rugged 
construction,  having  gears  1V4  in.  wide 
with  a  5-7  pitch,  which  makeB  for  great 
tooth  strength.  Driveshafts  and  trans- 
mission gears  are  all  chrome-nickel 
steel. 

Strength  in  frame  and  springs  is  ob- 
tained by  the  use  of  high-quality  steel 
and  ample  proportions.  Radius  rods 
are  employed  on  the  4-ton  model,  but 
the  smaller  truck  has  Hotchkiss  drive, 
the  springs  taking  both  torque  and 
load.  There  is  plenty  of  load  space,  the 
2-ton  being  obtainable  with  either  132- 
in.  or  144-in.  wheelbase,  and  the  4-ton 
with  a  wheelbase  of  175  in.  Through- 
out both  chassis  a  number  of  New  De- 
parture ball  and  Bower  roller  bearings 
are  used. 

Brakes  Differ 

There  is  a  little  difference  in  the 
brake  equipment,  the  smaller  having 
the  conventional  expanding  brakes  in 
the  wheel  drums,  but  the  emergency 
brake  act*  on  a  dium  attached  to  the 
bevel  pinion  shaft.    This  axle  is  made 


in  the  Burford  plant.  The  4-ton  has  a  Sheldon  axle,  and 
uses  Sheldon  double  expanding  brake?. 

Special  Bodies  Made 

Tires  are  36  by  3V4  on  the  2-ton,  single  in  front  and  dual 
rear,  while  the  4-ton  has  'Mi  by  5  in.,  similarly  disposed. 
The  smaller  chassis  lists  at  $2,250  without  body  or  cab,  the 
latter  costing  $50  extra,  and  the  4-ton  chassis  sells  for  $3,600. 
Bodies  of  any  kind  can  be  supplied  on  special  order.  A  fore- 
door  cab  can  be  supplied  at  an  extra  cost  of  $50. 

Both  models  are  electrically  lighted,  employing  Wtllard 
storage  batteries  of  the  6-volt,  80  amp.-hr.  type.  Each  model 
also  comes  complete  with  horn,  jack  and  tool  kit. 

The  steering  gears  are  of  the  conventional  worm-and-nut 
type,  with  an  18-in.  wheel  on  the  2-tonner  and  a  22-in.  wheel 
on  the  4-tonner.    Right  drive  is  adhered  to  in  both  models. 


Upper  —  Two-ton  Burford 
modil    with    open  body. 

Loft  —  P  o  w  •  r  plant  of 
■mailer  model.  Below — 
Side  view  of  the  4-ton 
chaaala,  ahowing  fuel  tank 

mounting 
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Colorado  To  Have  45,000  Cars 

Secretary  of  State  Estimates  Registration  Increase  of  5Q  Per  Cent  Before  End  of  1916 — Over  200 

Manufacturers  Represented — Analysis  by  Makes 

By  H.  G.  He  cider. 


DENVER,  COL..  Sept.  16— Secretary  of  State  Ramcr 
estimates  that  automobile  and  motor  truck  registra- 
tion in  Colorado  will  pass  the  45.000  mark  before  the 
close  of  the  year  1916.  During  the  first  6  months  of  the  year 
36,231  cars  and  trucks  were  recorded,  representing  the  prod- 
ucts of  over  200  manufacturers.  This  is  a  gain  of  14,405 
cars  or  fifi  per  cent  over  the  21.826  registered  during  the 
same  period  in  1916.  When  the  45.000  mark  is  passed  the 
increase  over  last  year  will  be  over  5il  per  cent.  Mr.  Ramer 
estimates  that  the  40,000  mark  was  passed  early  this  month, 
which  registration  means  one  motor  vehicle  for  every  20  of 
Colorado's  800.000  population.  This  estimate  is  based  upon 
partial  returns  received  for  July  and  August,  upon  the  calls 
from  County  clerks  for  more  license  tags  and  the  continued 
heavy  sales  reported  by  State  distributors  of  cars. 

$150,000  in  Fees 

Receipts  from  motor  vehicle  license  fees  in  Colorado  for 
1916  will  total  between  1160,000  and  $175,000.  No  count  has 
been  made  thus  far,  however,  and  the  gain  will  depend  upon 
the  ratio  of  high-power  ears.  The  license  fees  are  82.50.  |5 
and  $10,  for  up  to  20  hp.,  21  to  40,  and  above  40,  respectively. 


Inasmuch  as  the  Fords,  which  pay  only  $2.50.  represent  45. 
per  cent  of  the  total  for  the  first  half  of  this  year,  as  against 
34  per  cent  for  the  same  period  last  year,  it  will  be  seen 
that  the  gain  in  receipts  can  hardly  keep  pace  with  the  gain 
in  number  of  cars  registered. 

The  registration  shows  the  following  division  of  cars, 
according  to  class  and  horsepower: 

Denver     Outside  Total 

Gaaulinr  passenger  care  up  to  25  hp   4.1' 1?        15.762  20.674 

Ganolinc  pa»«enger  cam  above  25  hp   Oil         8,8611  1275*1 

Gaitoltne  trucks    440  1M  621 

Electric  panacnger  cars    all  8-2.  LU 

Klectrlc  trucks    tl  •  21 

Stanley  steamers    li  la  ltO 

lvealera"  car*.  unrlaiwlned    270         1,103  1.579 

Kan  Miguel  County,  unclaaaifled   Zfl  Zfi 

This  showB  a  comparative  ratio  of  approximately  24  per 

cent  for  Denver  and  lit  per  cent  for  the  outside  counties  in 

the  low-power  class  gasoline  passenger  cars,  with  33  per 

cent  for  Denver  and  61  per  cent  for  the  outside  territory  in 

the  class  above  25  hp. 

15,727  Fords  Registered 

An  analysis  by  make  of  all  the  registrations  available  to 
date  in  Colorado  shows  that  there  are  15,727  Fords  on  record. 


Analysis  of  Colorado  Registrations  By  Make  and  Type 


GASOLINE   PASSENGER  CARS 


Make  Denver 

•Ford   3.494 

•Overland    4iS 

•Butrk    417 

•Studehaker.  K.  M.  F. 

and  Flanders    HI 

•Maxwell    534 

I>odge    23» 

Cadillac    354 

Chalmers    248 

Chevrolet  and  Monroe  161! 

Reo    130 

MeU   148 

Hupmobllo    Ill 

Hudson    142 

Saxon    (I 

Oakland    57 

Franklin    L2H 

Oldsmoblle    105 

Grant    S« 

Paige    49 

Cartercar    23 

•Packard    99 

•Picrc<   US 

•Jeffcry  and  Rambler.  48 

Case    23 

•Velle    38 

Abbott    Oil 

Mitchell    58 

Ilaynes    6J 

Apperaon    £LQ 

•tfWhite    20 

Port    11 

lnter-Statu    50 

It-gal    2S 

Chandler    25 

Ktcvcns-Duryca    00 

Cole    12 

Columbus    11 

Urueh    11 

Bverltt    12 


Michigan 
Kissel 
Winton 
.1  ickson 
RriM-iio 
Moon    .  . 
perries* 
National 
Thomas 
King   .  . 
Krlt  ... 
Dorrls  . 


IT. 
|| 
10 
23 
1  1 
12 
II 
U 

31 
|] 
II 
28 


Outside 

12.233 
2,267 
1.932 

1.273 
1.173 
7*1 
4^ 

in.: 
M4 
lit 
Ml 
■i  1 1 
hi 
141 
227 
12H 
132 
152 
ISO 
166 
jJ 
41 
1  HI 
I  1  I 

H 
11 
i. . 

H 
u> 
i± 
n 
f  • 

!9 
42 
17 
|| 
II 
^ 
31 
25 

<: 
u 

::r. 

i  .i 
14 

n 
1 1 


Total 

15,727 
2.»2ft 
2.369 

!  yi> 

1.022 
ml 
•■■-■< 
:,S6 
5C0 

4  f. 5 

S6S 
ill 
311 
2S4 

Ml 
237 
2  US 
2  0 ". 
17* 
170 
t«| 
IM 
134 
133 
132 
132 

LU 
10? 
100 

1  III 


Maka 

Marlon   

R.  C.  H  

Pullman   

Scrlpite-Booth    10 

Detrolter   

•Locomobile  .... 
Stoddard-Day  ton 

Pathfinder  

Empire   

Imperial   

Stearn*   

Elmore   

Pope-Hartford  .  . 

Auburn   

Colburn   

Pilot   

Marinon   

Premier   

Henderson   

American   

Crow   

Lambert   

Cunningham   12 

Holller   

Marathon   

WeMr-ott   

Allen   

Great  Smith 
ITatt-Elkhart  . 

Smith   

Continental  .... 

utth)   

Monarch   

Renault   

•Alco   

Bergdoll   

Imp   

Mollne   

Petrel   

Sear*-lloiliui'k 

Speedwell   

Wayne   

Welch   

Capitol  

Gleaaon   

Parry   

W.irrell   

Glide   

.Ion  I'M   

•Silimht   

iStutz   


Denver  Outiide  Total 


21 

16 

II 

17 

21 

II 

7 

29 

II 

II 

1  8 

M 

11 

21 

II 

l  - 

12 

10 

II 

1 

20 

13 

1  1 

28 

11 

16 

26 

4 

211 

24 

IS 

1 

2  4 

1  1 

? 

20 

'-' 

1  1 

20 

11 

II 

19 

|| 

7 

19 

1 

10 

1  1 

1" 

7 

17 

II 

7 

17 

HI 

1 

ir. 

s 

6 

1  4 

6 

1 

14 

ii 

14 

14 

12 

1 

12 

7 

r. 

12 

>■ 

| 

1  2 

7 

12 

'i 

10 

in 

1 

in 

11 

" 

in 

in 

10 

n 

II 

7 

1 

K 

r. 

2 

s 

S 

<i 

s 

8 

(i 

S 

r. 

2 

7 

r, 

1 

| 

M 

I 

I 

I. 

I 

I 

!• 

1 

6 

I> 

1 

r 

11 

« 

1 

1' 

1 

(1 

1 

• 

n 

r 

| 

T. 

o 

n 

| 

:. 

i. 

E 

i. 

4 

4 

i. 

4 

4 

M 

1 

4 

4 

0 

1 

Make 

I  H.  C  

Chase  

Commerce 
••O.  M.  C.  . 
Hnrrulea   .  . 

Rapid   

Federal  .  . . 
Columbia  . 
Denny  .... 

Mack   

Autocar  . . . 
Hrockway  . 
Garford  ... 

Kelly   

Wichita    . . . 
Little  Giant 
S.  i  m  peon   .  . 
Wilcox 
Randolph 


GASOLINE  TRUCKS 

Denver  Outside  Total 


2  7 

Li 

"LI 

2  7 

29 

1  1 

I 

20 

is 

12 

30 

tl 

It 

1* 

1 

7 

in 

12 

a 

ir> 

4 

s 

9 

s 

4 

9 

5 

4 

1 

r. 

3 

s 

s 

0 

1 

7 

1 

1 

s 

(l 

1 

0 

7 

7 

4 

2 

8 

1 

" 

s 

I 

0 

6 

1 

4 

4 

171 

166 

336 

Total    171 


ELECTRIC  VEHICLES 

•Baker    Uli  M 

Fritchle    US  14 

l'etrolt    51  St 

Ohio    55  « 

•Waverly    39  6 

Rauch  a  Lang   29  9 

Columbia    25  2 

Hupp-Yeat*    11  9 

Studehaker    Is  0 

tCcneral  Vehicle   16  0 

Hancock    5  2 

Wood*    0  6 

Flanders    4  a 


Total 


Stanley 


STEAM  CARS 

  65 


HI 


u 


MISCELLANEOUS 

Various  make*   163  145 


134 

133 

Ml 
HI 

A 
2  7 
20 
II 
M 
I 
« 
4 


Ml 


•.ti- 


nt 


39         Total   9.161    25.439  34.598 

NOTB: — 'Includes  trucks.  ••Includes  electric  truck*     tTmck*     ttlncludes  truck*  and 


Grand  total   10.0 if.  25.931 

*tcam  panaenger  car*. 
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place  with  2926,  Buick  third  with  of  9821  cars,  or  53  per  cent,  over  1814,  and  this  year  promise* 

2369  and  Maxwell  fourth  with  1707.    Of  the  Fords  3494  are  a  gain  of  15,000  to  18,000  cars,  or  more  than  60  per  cent 

registered  in  Denver  and  12,233  in  the  rest  of  the  State,  over  last  year. 

There  are  669  Overlands  in  Denver  and  2267  outside  the        The  record  for  the  lone  earless  county  is  still  held  by 

city.    Denver  has  437  Buicks  as  compared  with  1932  for  the  Dolores  County,  located  in  the  extreme  southwestern  corner 

balance  of  the  commonwealth  and  534  Maxwells  as  against  of  the  State,  highly  mountainous,  thinly  settled  and  with  few 

1173  outside.  roads. 

These  four  cars  held  the  first  four  places  last  year,  but  registration 
Overland  is  now  credited  with  second  position,  which  was       county  Car* 

held  by  Buick  last  year.  nrnvW  lo.sjg 

Of  the  total  of  35,893  registrations  available  when  the  BjpLaoW"  MM 

analysis  by  make  was  undertaken  this  week,  34,598  were  §5Sjj*  ]  };»** 

gasoline  passenger  cars,  335  gasoline  trucks,  142  electric  Larimer   i. 

vehicles,  including  passenger  cars  and  trucks,  140  steam  i^,Animaa'.. •  ■«« 

machines  and  314  miscellaneous.     The  latter  being  those    T§ 

whose  make  and  type  were  not  apparent  from  the  registra-  Yuma  ..v."."..'.'...'.'.'.'.'.'.'.'...  73« 

tion  record*.   The  tabulation  herewith  shows  the  number  of  [nSia«r\V""/AV:;";.V.'"  fU 

i  registered  in  Denver  and  the  rest  of  the  State,  the  jgg^ ;  •  • ' "  \  \% 

in  each  county  being  given  in  the  second  table.  The  Arnpnhoe  ".'.'.'.v.'.'.'.'.'.'.'.'.'.'.'.  Siz 

i  is  not  entirely  complete  but  approximates  iuoGraiide  I '. J'o 

the  correct  figures  very  closely.  Montron^"  4M 

.  ,  _  ,_    _  _.  _  Kit  Caraon'! !"!!"!!!'.!!!!  s«4 

Inrreatted  Gains  Kach  Year  Teller    Vt 

Lincoln   3*7 

A  study  of  the  registrations  in  Colorado  for  the  past  three  qJSSum jS 

he  tremendous  increases  made  Phillips  .'..'.'.'.'!.'.'."!.'!.'!!..'!  34« 

Chaffer   33* 

HuRrfnmi   SIS 

To  the  1913  registration  of  13,624  cars,  1914  added  4809  ■   »J 

.  „r  ...  .        .         ,  KJhert   r»8 

of  35  per  cent,  while  1915  showed  a  gain  La  Plata    24« 


BY  COUNTIES 

BagMOtM    j» 

Alamoaa    SJB 

Crowloy   Iff 

Baca    W 

Sedgwick   181 

IViURlas    li* 

Conejoa    1*1 

Uoutt   1H 

Cheyenne    IS'1 

I.ake    13« 

Kiowa    124 

ftio  Fllanco   HIS 

lunniaon   107 

Park    105 

Montezuma    93 

Juray    83 

Costilla    »! 

Ragle    M 

Moffat    90 

JnckHon    S7 

Clear  Creek    71 

San  Miguel   7* 

Htkln    64 

Archuleta    87 

Rrand    57 

Punter    SS 

Summit    40 

Ollpin    84 

Mineral    24 

Rnn  Juan    14 

Hlnwlale    8 

 No 


Peru  2600-Lb.  Axle  with  Malleable  Housing 


T  N  the  current  line  of  Peru  axles  made  by  the 
Peru  Auto  Parts  Mfg.  Co.,  Peru,  Ind.,  there 
are  two  styles  as  described  in  The  Automobile 
for  July  20  on  page  107.  In  this  issue  the  lighter 
type  is  illustrated  twice.  This  is  a  floating  design 
of  from  1800  to  2100  lb.  capacity.  The  heavier 
axle  which  was  not  illustrated  is  a  three-quarter 
floating  type  having  a  2600-lb.  capacity.  This  is 
*hown  in  the  illustration  herewith.  This  axle 
has  a  malleable  center  housing  with  a  pressed 
steel  cover  allowing  plenty  of  room  for  the  re- 
moval of  the  differential  as  a  unit  without  taking 
the  axle.  There  is  also  provision  for  ad- 
of  both  the  differential  and  driving 
pinion  allowing  wear  to  bo  taken  up  in  any  direc- 
tion and  to  compensate  for  play  between  the 
irears  after  wear. 

Roller  bearings  are  used  in  the  wheels.  The 
differential  radial  bearing  is  a  roller  also  with 


thrust  taken  through  a  separate  ball  thrust  bear- 
ing. The  pinion  shaft  mounting  has  a  single  ball 
bearing  at  the  forward  end  with  a  double  row 
ball  bearing  to  take  the  load  and  thrust  at  the 
rear  end  or  at  the  pinion.  The  standard  ratio 
in  this  axle  is  4  to  1  and  the  differential  is  a  four- 
pinion  type.  The  materials  used  are  3%  per 
cent  nickel  steel  for  the  pinion  with  chrome  nickel 
steel  axle  shafts.  The  pinion  shaft  is  high  carbon 
steel  and  the  axle  tubes  are  also  of  carbon  steel. 
This  axle  is  fitted  with  12-in.  brake  drums  of 
pressed  steel  with  faced  width  of  shoes  1*4  in. 

The  construction  of  the  axle  is  characterized 
by  the  use  of  high  factors  of  safety  throughout, 
rendering  it  particularly  fit  for  the  heavier  tour- 
ing cars.  A  study  of  the  section  shows  that  the 
bearings  are  widely  spread,  giving  a  maximum 
rigidity  and  resistance  to  the  tendency  toward 
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Glimpses  of  Ower 
Tour  Throug] 


Over  Fifty  Men  Gu« 
tion  Tour  Through  Pic 


A  brief  *top  at  one  of  the 
many  beautiful  point*  along 
the  Connecticut  River  in  Ver- 
mont, where  the  river  wind* 
between  the  sloping  hilleide* 


i 


I  i 


The  famous  hor*e»hoe  on  Mohawk 
Trail  attending  the  mountain  be- 
tween North  Adam*  and  Greenfield 


Above  —  Along    one    of     the  good 
atretche*  of  road  on  the  main  high- 
way   between    Boston    and  Hretton 
Wood* 

Right — An  example  of  the  road*  con- 
Mtruction  found  in  Mnssaehusett* 
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Magnetic  Cars  on  5-Day 
New  England 


i  R.  M.  Owen  on  Invita- 
aque  Mounta  n  Sections 
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Liberty  Production  on  Quantity  Basis 

In  Half  Year  of  Company's  Existence  Scientific  Plant 
Has  Been  Developed  and  Sales  Approach  $5,000,000 


AN  excellent  example  of  the  rapidity  of  industrial  organ- 
ization and  immediate  launching  into  manufacturing 
activity  which  is  characteristic  of  the  automobile 
industry,  is  the  progress  made  in  6  months  by  the  Liberty 
Motor  Car  Co.,  Detroit,  Mich.  This  company,  though  incor- 
porated only  last  February,  already  has  a  scientifically  laid 
out  factory  and  has  been  turning  out  cars  in  quantity  for 
2  months.  The  merchandising  side  of  the  business  has  kept 
pace  with  the  manufacturing  end  and  sales  of  the  new 
Liberty  six  are  approaching  the  $5,000,000  mark,  distributing 
representation  having  been  secured  in  practically  all  the 
leading  cities  of  the  country. 

The  first  Liberty  car  was  on  the  road  in  April.  The  fac- 
tory buildings  formerly  occupied  by  the  R-C-H  Corp.  were 
secured  and  remodeled  to  suit  the  new  conditions.  New 
buildings  were  constructed  and  old  ones  rearranged;  and 
equipment  to  care  for  modern  progressive  assembly  seemed 
veritably  to  be  in  the  plant  over  night,  so  industriously  did 
the  entire  organization  work. 

By  July  4,  all  was  ready;  materials  having  been  purchased 
and  delivered,  and  everything  in  order.  According  to  a 
prearranged  schedule,  cars  bearing  the  Liberty  name  were 
being  produced  long  before  the  end  of  July,  and  in  present- 
able quantity. 

Ideal  Assembly  Plant 

The  buildings  are  one  story  and  spacious  so  as  to  make 
an  ideal  assembly  plant.  Progressive  assembly,  following  a 
chain  system  that  is  slightly  modified  to  meet  the  needs  of 
the  concern,  is  used.  A  moderately  inclined  track  has  been 
built  down  the  center  of  the  largest  of  the  group  of  build- 
ings, this  track  being  about  275  ft.  long.  At  the  starting 
point  it  is  elevated  about  1%  ft.  above  the  floor,  and  at  the 
finish  end  it  slopes  down  to  floor  level.  The  object  of  this 
very  slight  incline  is  to  make  it  very  easy  to  move  the  cars 
along  after  each  operation.  A  slight  push  moves  the  vehicle 
without  effort,  and  gets  away  from  the  necessity  of  a  power 
conveyor  of  any  sort.  Further,  the  elevating  of  the  track 
makes  it  more  comfortable  for  the  men,  who  can  work  stand- 
ing at  normal  height  without  platforms  or  falsework.  This 
results  in  higher  speed  and,  consequently,  greater  production. 

The  Assembly  Circle 

About  thirty  cars  can  be  accomodated  by  this  assembly 
track  at  one  time,  and  the  chassis  parts  are  stored  on  either 
side  of  the  track.  Beginning  at  the  opposite  end  from  the 
start  of  the  inclined  final  assembly  track,  the  frames  com- 
mence their  journey  through  the  frame  and  spring  assembly 
departments  and  wind  up  at  the  chassis  paint.  Simultane- 
ously in  another  building,  the  unit  power  plants  are  as- 
sembled and  prepared  for  the  block  test.  After  passing  this 
examination,  the  motors  go  to  a  position  beside  the  track 
from  which  they  can  advantageously  be  assembled  to  the 
chassis.  Thus,  beginning  at  one  end,  a  swing  in  a  complete 
circle  is  accomplished,  and  when  discharged  from  the  main 
line,  the  completed  cars  are  road-tested  and  then  driven  100 
ft.  to  the  long  loading  platform. 

This  summary  of  operations  will  show  that  Liberty  has 
laid  out  its  plant  scientifically,  and  in  accord  with  the  best 
experience  in  building  curs  rapidly  and  substantially.  It 
that  entering  into  the  manufacture  of  automobiles 


to-day  is  no  venture  for  a  weak  organization,  but  that  brains 
,  backed  up  by  a  reasonable  amount  of  money, 
even  against  the  great  handicap  of  going  into 
a  field  of  manufacture  that  is  now  most  keenly  competitive. 


15.4%  of  N.  Y.,  N.  J.  and  Pa.  Roads 
Arc  Bituminous 


(OADS  treated  with  bituminous  preparations  constituted 
15.4  per  cent  of  the  highways  in  the  three  middle  At- 
lantic States,  New  York,  New  Jersey  and  Pennsylvania,  in 
1914,  as  compared  with  1  per  cent  in  the  same  States  in  1909. 
This  improvement  is  entirely  due  to  the  increase  in  the  use 
of  automobiles  and  trucks,  according  to  the  third  5-yearly 
study  of  road  mileage,  road  types  and  highway  finances  in 
these  States  reported  by  the  Office  of  Public  Roads  and 
Rural  Engineering  in  department  bulletin  No.  386. 

Approximately  9  per  cent  of  the  improved  road  mileage  of 
the  three  commonwealths  is  now  surfaced  with  concrete 
brick  or  other  of  the  more  substantial  materials  used  in  road 
construction  as  compared  with  1  per  cent  in  1909.  In  1904. 
when  the  first  road  study  was  made  neither  bituminous  nor 
the  more  substantial  roads  were  found,  untreated  macadam 
and  gravel  roads  predominating.  Roads  of  the  unimproved 
type  were  reduced  from  a  percentage  of  51  to  only  39.3  in  the 
5  years  from  1909  to  1914. 

On  Jan.  1,  1916,  the  three  States  mentioned  had  roads 
totoling  185,770.84  miles,  Pennsylvania  having  approximately 
91,500,  New  York  79,000  and  New  Jersey  15.000,  these  statis- 
tics being  exclusive  of  practically  all  streets  in  Incorporated 
cities  and  towns.  New  Jersey  added  17  per  cent  of  surfaced 
roads  in  the  5  years  from  1909  to  1914.  Pennsylvania  7  per 
cent  and  New  York  3.5  per  cent. 


Layout  of  th«  factory  bulldlngt  of  tho  Liberty  Motor  Car  Co. 
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Progressive 
Assembly  System 

Speeds  Up 
Liberty  Production 


V,tlHf  "I?r.  '"'■assembly  line  in  the  factory  „f  the 
l.iberty  Motor  cur  Co..  Detroit,  Mich.  The  chassis  run 
.loir,  the   track  accumulating  their  component  parts  a, 

?  '*r,.r'l'*'  «»""  overhead  cnuwav*  delivering  wheel, 
from  the  stockroom 


■  I 


.1  I'Mfu  down  the  Inclined  assembly 
track,  nhovHng  the  chain  of  Liberty 
sir  chassis  gradually  growing  into 
complete  carm  fitted  uHth  bodies,  lops, 
etc.,  at  thr  farther  end  of  the  line 


fart  of  the  engine  tt  Ming 
tht    plant   of   ik.  Liberty 


room  at  thr  jmmr  of  mi  t.mcrty 
Uolor  Car  Co..  showing  the  typi  ot 
testing  blocks  used  and  thr  f»Hn|l 
water  connections  ruiptoyd  for  tht 
test  runs 

Klght — A  view  of  the  rngint  «»- 
tembly  department  ut  the  Libritv 
factory,  showing  how  each  mam* 
Is  mounted  on  a  rolling  stanit,  r<  n 

dertng  U  easy  to  mote  it  from   

lo  point  as  needed.  .Voir  the  g,  „, . 
box.  bell  housing  and  control  as- 
semblies In  the  background  wattlmt 
to  be  mounted 
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Why  Four-Cylinder  Pistons  Are  Larger 


EDITOR  THE  AUTOMOBILE:— Will  you  kindly  tell 
me  why  the  piston  is  larger  in  four-cylinder  cars  than 
in  six  and  eight-cylinder  cars  and  why  they  will  de- 
velop more  power  than  a  four-cylinder? 
Harrodsburg,  N.  Y.  H.  G.  S. 

— The  reason  that  the  bore  of  the  four-cylinder  motor  is 
in  general  less  than  that  of  six  and  other  multi-cylinder 
engines,  is  simply  because  of  the  fact  that  more  power  than 
is  necessary  for  the  car  is  not  desired.  Every  cylinder  as- 
sembly acts  as  a  separate  engine  in  supplying  power.  The 
•same  amount  of  power  can  be  obtained  from  six  smaller 
cylinders  as  from  four  larger  ones.  Hence,  to  secure  the 
desired  amount  of  power  with  four  cylinders,  it  is  natural 
that  each  of  the  cylinders  should  be  made  larger. 

Looking  at  the  matter  from  another  angle,  that  of  piston 
displacement,  it  will  be  remembered  that  displacement  is  a 
direct  factor  of  power-  If  a  displacement  of,  say,  300  cu.  in 
is  desired  and  if  enough  power  will  be  secured  from  this  dis- 
placement, it  would  be  obtained  by  using  four  cylinders  of 
75  cu.  in.  displacement  or  six  cylinders  each  having  50  cu.  in 
displacement.  Naturally,  the  pistons  for  the  75  cu.  in.  cyl- 
inder will  be  larger  than  those  for  the  50  cu.  in. 

Naphthalene  Not  Recommended  in  Fuel 

Editor  The  Automobile:— Please  advise  me  as  to  the  use 
of  naphthalin  or  naphthalene  with  flakes  in  gasoline  for  in- 
creasing mileage  and  as  a  carbon  remover.  It  has  been 
recommended  to  use  a  teaspoonful  to  every  5  gal.  of  gasoline 
and  I  am  told  that  this  substance  is  put  up  under  many  names 
and  sold  for  that  purpose.  Please  advise  me  as  to  its  quali- 
ties and  how  it  works  and  if  you  advise  me  to  use  same,  giv- 
ing reasons  for  your  conclusions. 

Fall  River,  Mass.  E.  J.  D. 

—The  use  of  naphthalene  or,  as  it  is  commonly  known, 
camphor,  is  not  recommended  in  gasoline.  As  a  matter  of 
fact  it  will  deposit  as  much  carbon  as  it  will  remove  and  will 
result  in  a  sooted  engine.  A  simple  experiment  which  will 
readily  show  you  the  carbon-forming  tendencies  of  camphor 
may  be  performed  by  simply  holding  a  camphor  or  mothball 
over  an  open  flame.  The  carbon  will  leave  the  camphor  in 
long  string-like  formations. 

Compression  Bad  on  Three  Cylinders 

Editor  The  Automobile: — I  have  a  1916  model  43  Olds- 
mobile  which  has  poor  compression  on  all  but  one  cylinder 
when  cold,  but  does  not  show  so  much  difference  when  hot. 
I  have  had  the  head  off  and  ground  the  valves.  I  think  it  is 
in  the  gasket  joint  as  the  old  gasket  showed  black  carbon 
streaks,  especially  between  cylinders.  It  hasn't  the  power 
it  should  have  and  has  only  run  2200  miles.  Would  it  help 
any  to  put  in  two  gaskets  and  shellac  all  sides  of  them,  or  is 
there  anything  else  that  will  make  it  hold? 

2 — I  am  getting  about  15  miles  per  gallon  of  gas.  How 
many  should  I  get  with  a  new  Stromberg  carbureter? 

8 — Will  this  carbureter  increase  the  power  acceleration 
speed  and  make  starting  easy? 

4 — Is  the  Fracto  a  good  device  for  headlights?  Will  it 
prevent  glare  and  give  good  driving  light? 

a.  Wis.  T.  A.  F. 


—Since  the  old  gasket  shows  carbon  streaks  it  is  quite 
likely  that  you  are  right  in  your  surmise  that  the  car  is  losing 
power  due  to  leakage.  The  new  gaskets  well  shellaced  may 
remedy  the  trouble.  Also,  go  over  the  intake  manifold  con- 
nections very  carefully  and  be  sure  that  there  are  no  air 
leaks  around  these. 

2 —  It  is  pretty  difficult  to  state  what  mileage  you  should 
get  to  a  gallon  of  fuel  without  knowing  how  fast  you  drive, 
what  load  is  carried  in  the  car  and  other  details  wh 
their  efTect.  In  all  probability,  However,  15  miles  to  a  ; 
is  a  good  average  consumption. 

3 —  In  Axing  upon  a  carbureter  for  their  car  the  Oldsmobile 
engineers  have  no  doubt  taken  all  the  matters  which  you 
mention  into  consideration,  and  while  it  is  within  the  realms 
of  possibility  that  you  may  secure  a  gain  by  changing  your 
carbureter  there  is  no  reason  why  you  should  not  get  satis- 
factory service  from  the  one  which  is  on  your  car. 

4—  The  Automobile  has  never  had  an  opportunity  to  test 
out  this  device,  but  no  doubt  you  could  secure  a  demonstration 
from  it*  manufacturers. 

Redesigning  Michigan  Radiator 

Editor  The  Automobile:— I  desire  to  make  a  change  in  the 
radiator  design  of  my  1913  Michigan  car.  I  have  designed 
one  of  the  following  dimensions  and  would  like  to  know  if 
it  is  large  enough  to  cool  a  four-cylinder  motor  of  4*4  by  514 
bore  and  stroke.  The  height  is  25\,  width  22H  and  3%  in. 
through  cross  section.  The  design  is  the  same  as  the  1916 
Mercer. 

Pittsburgh,  Pa.  N.  H. 

— The  radiator  you  mention  would  be  sufficient,  provided 
you  have  good  pump  delivery.  The  cooling  of  an  engine  docs 
not  depend  so  much  on  mere  capacity  of  the  radiator  as  it 
does  on  the  volume  of  water  that  is  handled  in  a  unit  of  time. 
The  purpose  of  the  radiator  is  to  carry  a  given  number  of 
B.T.U.  from  the  engine  in  a  given  amount  of  time.  Generally, 
the  thermal  units  lost  through  the  cooling  water  are  about 
35  per  cent  of  the  heat  taken  into  the  engine  with  the  fuel. 
Under  abnormal  conditions,  such  as  climbing  long  hills,  this 
percentage  will  increase  to  as  high  as  50  and  if  the  cooling 
chamber  is  too  small  it  will  go  above  the  capacity  of  the 
radiator,  causing  overheating. 

The  method  of  determining  the  amount  of  heat  carried  off 
by  the  radiator  is  to  first  measure  the  quantity  of  water  in 
cubic  feet  passing  through  the  cooling  system  in  1  min.  The 
temperature  of  the  entering  water  is  then  subtracted  from 
the  temperature  of  the  water  leaving  the  jackets,  giving  the 
range  between  extreme  temperatures.  This  tempraturc- 
range  is  multiplied  by  the  cubic  feet  of  water  passing  through 
in  a  minute  to  determine  the  B.T.U.  per  minute.  Knowing 
the  calorific  value  of  the  fuel,  the  theoretical  radiator  can  be 
readily  determined  in  the  manner  suggested. 

As  a  matter  of  fact  manufacturers  of  cars  do  not  determine 
their  radiator  size  so  much  by  the  theoretical  calculation  as 
they  do  from  a  knowledge  of  what  can  be  expected  from  a 
given  size  engine,  a  pre-determined  pump  and  a  known  radi- 
ator size.  This  is  a  matter  of  development  and  even  calcu- 
lating on  this  basis  errors  have  been  made  which  have  re- 
sulted in  a  necessary  increase  of  radiating  surface. 
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tors  of  different  forms  have  different  efficiencies  and  the  mere 
apacity  and  dimensions  of  a  radiator  do  not  tell  anything 
unless  its  efficiency  is  known.  You  do  not  mention  the  form 
of  radiator  you  are  employing,  but.  assuming'  it  to  be  of  the 
honeycomb  type,  it  will  be  sufficiently  large  if  the  pump 
capacity  is  great  enough  to  keep  the  radiator  Ailed  with 
rapidly  flowing  water  at  low  engine  speeds. 

Even  the  fan  design  is  of  greatest  importance  in  cooling. 
A  fan  that  is  sufficient  for  one  radiator  will  be  bad  for 
another.  The  reason  for  thin  lies  largely  in  the  shape  of  the 
radiator,  which  may  be  euch  that  it  does  not  permit  the  fan 
to  draw  through  all  sections.  A  simple  test  can  be  made  to 
determine  the  area  of  draw  of  the  fan  by  placing  small  pieces 
of  paper  against  the  outside  of  the  radiator  when  the  engine 
is  turning  over  at  idling  speed,  and  seeing  if  the  paper  re- 
mains drawn  against  the  face  of  the  radiator.  It  very  often 
happens  that  certain  areas  of  a  radiator  have  a  positive  back 
current  or  eddy  passing  through  them  which  instead  of  pull- 
ing cold  air  from  the  exterior  of  the  ear  gives  a  flow  of  warm 
ail  which  has  been  heated  from  its  confinement  beneath  the 


Information  on  Steams-Knight  Engine 

Editor  The  Automobile:— What  are  the  most  difficult  fea- 
tures to  overcome  in  the  manufacture  of  a  Knight  eight  en- 
gine? What  part  of  the  motor  would  be  most  likely  to  give 
trouble  in  operation,  that  is,  in  ordinary  touring  service? 

2 — Kindly  illustrate  the  Steams-Knight  six  engine  in  Thk 
Automobile.  I  wish  to  know  the  distance  from  driveshaft  of 
transmission  to  front  of  engine,  also  width  from  tip  to  tip 
of  arms  that  the  engine  is  hung  on,  and  distance  between 
front  and  rear  arms. 

Swan  Lake,  Miss.  H.  D. 

— In  manufacture  there  is  little  doubt  but  that  the  grinding 
work  is  the  thing  which  must  be  watched  closest  on  a  Knight 
«ight-cylinder  engine.    This  must  be  accurate  for  all  cylin- 


throiiDh  Stcarnt- Knight  six  cylinder 
•nglne 


As  for  trouble  in  operation,  there  is  no  reason  why  any 
part  should  be  conspicuous  in  this  respect  after  manufacture 
has  been  carefully  carried  out. 

2 — The  Stearns-Knight  engine  is  shown  in  section  in  Pig. 
1.  The  distance  from  the  driveshaft  of  the  gearset  to  the 
front  of  the  motor  is  39%  in.  The  width  of  the  arms  In 
front  is  2014  in.  and  at  the  rear  26%  in.  The  distance  be- 
tween  the  front  and  rear  arms  is  18>»;0  in. 

Believes  in  FuU  Elliptic  Springs 

Editor  The  Automobile:— There  has  been  much  specula- 
tion as  to  the  most  comfortable  spring  for  the  automobile,  but 
strange  to  say,  the  full  elliptic  spring  is  not  mentioned.  This 
is  probably  due  to  the  fact  that  so  few  have  had  the  experi- 
ence of  riding  in  cars  fitted  with  these  springs,  as  the  con- 
ventional half  and  three-quarter  elliptic  are  mostly  used. 

I  claim  that  there  is  nothing  that  can  approach  the  full 
elliptic  both  front  and  rear,  with  the  front  spring  slightly 
tilted  backward,  as  in  the  Franklin,  to  receive  road  shocks. 
This  may  seem  a  broad  assertion,  but  it  is  conceded  by  every- 
one who  has  had  experience.  There  may  be  a  few  very  heavy, 
high-priced  cars  fitted  with  deep  cushions  and  shock  absorbers 
that  give  comparative  ease,  but  I  am  speaking  of  the  ordi- 
nary size  car.  This  also  holds  true  with  respect  to  pleasure 
wagons  as  long  ago  the  elliptic  spring  was  used.  Then 
the  desire  for  something  better  and  all  sorts  of  springs 
tried,  but  they  soon  disappeared  and  the  elliptic  came  back 
and  stayed  because  the  principle  was  right 

I  would  like  to  ask  why  manufacturers  of  automobiles  do 
not  use  them  more.  Is  it  the  cost,  or  the  difficulty  of  attach- 
ment on  a  steel  chassis,  or  both?  la  it  the  appearance  that 
is  objectionable?  There  are  thousands  of  cars  made  to-day 
that  meet  every  requirement  except  riding  qualities,  and  we 
believe  It  would  be  a  big  selling  factor  if  some  other  leading 
makers  would  adopt  the  elliptic  spring.  It  sold  my  car  after 
trying  a  score  of  others  and  after  using  it  G  years  and  ex- 
perimenting with  different  models  it  would  seem  a  hardship 
to  have  to  change. 

Round  Top,  N.  Y.  J.  W.  F. 

— The  point  you  bring  up  is  covered  in  an  article  which 
appeared  in  The  Automobile  for  Sept.  7,  page  393.  As 
pointed  out  in  this  article,  by  A.  Ludlow  Clayden,  the  idea 
that  a  spring  had  some  special  virtue  because  it  was  of  a  cer- 
tain form  has  been  pretty  well  exploded.   On  the  other  hand, 
there  is  no  doubt  that  certain  forms  of  springs  have  certain 
advantages  but  no  spring  is  easy  riding  simply 
because  of  its  external  shape.    It  is  rather  in  the 
development  of  its  individual  units  that  the  secret 
of  its  success  will  be  found  alive.    The  length  of 
the  spring  and  the  number  of  leaves  have  a  marked 
effect  regardless  of  the  shape,  and  the  ratio  of 
sprung  to  unsprung  weight  of  the  chassis  will  also 
make  a  materia)  difference. 

As  pointed  out,  in  the  article  mentioned,  a  long  spring  will 
obviously  alter  its  curvature  less  for  a  given  amount  of  de- 
flection than  a  shorter  spring,  since  the  tangent  to  the  circle 
of  large  diameter  more  closely  approaches  the  periphery 
than  does  a  tangent  to  a  small  circle.  Fiber  stresses  on  long 
springs  are  also  less  than  on  shorter  ones. 

The  number  of  leaves  in  a  spring  has  a  direct  effect  upon 
the  damping  action  which  reduces  the  bounce  or  rebound 
The  more  leaves  there  are  the  greater  the  surface  area  to 
reduce  the  throwing  action  of  the  spring  by  friction.  No 
doubt  manufacturers  find  that  the  chassis  weights  and 
shapes  suit  certain  springs  better  than  others,  and  for  this 
reason  a  variation  will  be  found  in  external  shape,  but  it  must 
tie  remembered  that  where  easy  suspension  is  obtained  it  is 
so  much  to  the  virtue  of  the  shape  of  the  spring  as 
it  is  to  the  scientific  way  in  which  the  spring  design  ha 
worked  out. 
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LONGER  tube  life  and  greater  com- 
fort and  convenience  for  the  car 
owner  are  the  features  claimed 
for  Armstrong  inner  tubes,  due  to  the 
use  of  the  Kahn  automatic  valve.  As 
shown  in  the  accompanying  illustration, 
this  valve  differs  from  the  conventional 
type  in  that  it  is  provided  with  a  blow- 
off  valve  and  a  pressure  adjustment  so 
that  when  the  desired  degree  of  inflation 
has  been  reached  no  more  air  enters  the 
tire  and  the  whistling  of  the  blow-off  in- 
dicates the  fact.  The  valve  also  differs 
the  usual  type  in  that  the  valve 
fits  through  a  hole  in  the  body  of 
the  valve  instead  of  having  the  stem 
screwed  into  the  body  of  the  valve.  The 
operation  of  the  pressure  adjustment  is 
clearly  shown  in  the  illustration.  The 
inner  tubes  themselves  are  laminated,  be- 
ing made  of  heavy  red  rubber.  The  man- 
ufacturer controls  the  Kahn  valve  con- 
struction and  states  that  the  tubes  sell 
at  standard  prices.— Armstrong  Rubber 
Co.,  Inc.,  118-122  Adams  Street,  New- 
ark,  N.  J. 

Heat-Ometer 

This  instrument  is  intended  to  apprise  the 
driver  of  an  overheated  condition  of  his  en- 
gine. As  shown  in  the  illustration,  it  is 
inserted  through  a  hole  drilled  in  the  ra- 
diator cap  and  held  in  position  by  a  lock 
not.  A  diamond-shaped  frame  holds  the 
glass  indicator  tube  containing  a 
tive  liquid,  which  is  pink  at 
temperatures,  but  turns  a  deep  purple 
when  a  dangerous  degree  of  heat  is 
reached.  The  frame  at  each  side  of  the 
tube  is  paneled,  one  side  being  enameled 
pink  and  the  other  purple,  enabling  the 
driver  to  check  the  engine  temperature 
by  comparison.  The  standard  size  sell* 
for  $3,  and  the  junior  for  $2.— Heat- 
Ometer  Co.,  Inc.,  1  Broadway.  New  York 
City. 

United  Stands  and  Cranes 

The  Every- Way  engine  stand  supports 
the  engine  while  being  overhauled,  allow- 
ing the  workmen  to  reach  every  portion 
with  ease.  The  base  is  composed  of  two 
steel  Z-bars  bolted  to  the  floor.  To  this 
two  uprights  of  cast  iron  arc  fastened, 
cored  hollow,  with  vertical  slots  in  which 
the  two  steel  brace  clamping  nuts  travel. 
One  upright  is  rigidly  bolted  to  the  base, 
the  other  being  adjustable  to  take  any 
width  of  engine,  and  is  locked  in  a  man- 
ner similar  to  the  tail  stock  of  a  lathe. 
The  supporting  arms  for  the  engine  are 


Left — Conventional  tiro  valva.     Right — 
Kahn  valv*  used  In  Armstrong  tubas 


steel  angles,  with  nu 
both  in  the  horizontal  and  vertical  sides. 
These  angles  are  pivoted  in  the  center  to> 
the  two  uprights.  The  engine  is  bolted 
to  the  angles  by  the  same  supporting 
brackets  that  support  it  in  the  chassis. 
The  height  to  the  top  of  the  angles 
from  the  floor  is  30  in.;  length  of  angles, 
42  in.;  length  of  baae,  62  in.;  weight. 
186  lb. 

A  portable,  hand  operated  floor  crane, 
having  the  high  lift  and  deep  overhang 
required  in  repair  shop  work,  is  also  man- 
ufactured. A  heavy  cast  iron  base, 
mounted  on  truck  wheels,  supports  the 
light  steel  superstructure  carrying  the> 
hook,  chain  and  drum.  Because  of  the 
heavy  base  and  light  upper  structure, 
the  center  of  gravity  is  very  low,  pre- 
venting top-heaviness,  and  permitting  a 
high  lift.  The  U-shape  of  the  base 
allows  the  crane  to  be  placed  in  any  de- 
sired position  about  the  car,  and  is  nar- 
row enough  to  pass  between  the  wheels 
of  a  car.  Prices,  No.  66, 1-ton,  6  ft.  6  in. 
lift,  33  in.  overhang,  $64;  No.  76,  1-ton, 
7  ft.  lift,  33  in.  overhang,  $66;  No.  80, 
2-ton,  7  ft.  6  in.  lift,  36  in.  overhang,  $82. 
—United  Engine  4  Mfg.  Co.,  Hanover. 
Pa. 

Hi  Com  p  Piston  Rings 

Two  eccentric  interlocking  rings  com- 
bine to  form  a  single  concentric  ring. 
The  rings  are  made  from  soft 
and  ground  together.  It  is  not  i 
to  take  the  rings  apart,  as  they  expand 
sufficiently  to  fit  over  the  piston.  The 
design  of  the  ring  is  said  to  give  an  equal 
expansive  power  on  all  parts  of  the  cylin- 
der, even  though  worn  out  of  round. 
Two  rings  only  are  required  for  each 
piston.  Price,  all  sizes  to  5 H  in.,  *1  pr- 
each.—Continental  Piston  Ring  Co., 
Memphis,  Tenn. 

Duplex  Cantilever  Springs 

A  new  type  of  auxiliary  spring  for 
Ford  cars  has  been  developed  in  the  Du- 
plex cantilever  spring.  Upon  each  end 
of  front  and  rear  springs  one  of  the 
Duplex  springs  is  fastened,  the  upper 
end  being  secured  at  about  half  the  dis- 
tance to  the  middle  of  the  standard  Ford 
spring;  the  lower  end  under  the  front 
springs  is  attached  to  the  present  Ford 
perch  and  the  front  spring 


HlComp   ploton  ring 
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from  the  Duplex  spring,  producing  a 
cantilever  action.  This  ia  said  to  elim- 
inate side-sway  and  promote  easy  rid- 
ing of  the  body.  The  rear  Duplex 
iprings  attach  to  the  perch  in  the  same 
manner  and  add  5  in.  to  the  span  of  the 
ordinary  Ford  spring.  A  set  costs  $15. 
-Duplex  Cantilever  Spring  Co.,  Chi- 
csgo,  DL 

ftegman  Automatic  Decarbonizer 

Thia  device  supplies  moisture  to  the  in- 
take  manifold.  Water  is  taken  from  the 
waterjacket  above  the  carbureter  down 
through  tubing  to  the  intake  manifold, 
•here  it  is  carried  with  the  mixture  to 
the  cylinders.  The  amount  flowing  is 
regulated  by  a  needle  valve  used  in  con- 
nection with  a  sight  feed  glass  on  the 
tubing,  and  the  supply  is  automatically 
shut  off  when  the  engine  stops  by  a  ball 
check  valve.  The  device  may  be  at- 
tached to  any  make  motor  by  drilling  and 
tapping  two  %-in.  standard  pipe  tap 
boles— one  in  the  intake  manifold  and  one 
in  the  waterjacket.  It  is  claimed  that 
the  water  is  turned  to  superheated  steam 
by  the  explosion  temperature,  which  re- 
moves the  carbon  and  increases  the  power 
of  the  engine.  Price,  $5.— Manufactur- 
ers Distributing  Co.,  400  Publicity  Bide 
St.  Louis.  Mo. 

Morton  Front  Wheel  Brakes 

Designed  to  supply  a  front  wheel  brak- 
ing system  for  most  makes  of  cars,  no 
iterations  to  the  car  are  required  in  the 
installation,  and  the  brakes  are  said  not 
to  interfere  with  the  proper  operation  of 
any  part  of  the  car.  The  brakes  are  of 
the  expanding  type,  and  so  connected 
that  the  braking  effort  is  applied  to  all 
four  wheels  at  once.  Quickness  in  stop. 
Pin*  and  prevention  of  side  sliding  or 
ikidding  are  the  advantages  claimed  for 
J-wae  brakes.— Morton  Brake  Co..  45  S. 
Tenth  Street,  Minneapolis,  Minn. 

Comet  Dash  and  Trouble  Lamp 

A  combination  dash  and  trouble  lamp 
°n  the  dash,  behind  the  lamp  socket,  is 
»n  automatic  reel  carrying  10  ft  of  lamp 
•W.  A  spring  in  the  rewind  reel  holds 
9»  lamp  to  the  dash  as  a  dash  lamp. 
*n*n  used  as  a  trouble  lamp,  it  is  freely 
Portable.  Price.  $5._Auto  Specialty  Co.. 
Gilesburg.  III. 

*«■  Greenfield  Tap 

Thi»  Up,  styled  the  "Gun"  Up.  is  so 
«ade  that  it  cuts  with  a  shearing  action. 
«'lmg  the  chips  ahead  of  the  cutting 
«ge  and  preventing  clogging.    The  cut- 

.  *re  ground  at  an  angle  at  the 

^nt,  permitting  the  tap  to  cut  freely  and 
»*«  clean,  sharp  threads.  The  body  of 
■J  top  has  no  cutting  action,  only  serv- 
">f  to  hold  the  work  true  to  lead.  The 
are  made  with  two  or  three  flutes 
""'y.  left  shallow  so  that  the  Up  is 
ne»"y  »s  strong  as  the  solid  stock.  It 
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The  Morton  front-wheel  brake*  arc  of 
the  expanding  type,  and  connected  with 
the  rear. wheel  braking  lyttem 


Wegman    Oecarbonlier,    which  aupplla* 
molatur*  to  tits  Intake  manifold,  drain- 
ing the  water  from  the  waterjacket 
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ia  claimed  that  chipping  is  confined  to 
the  cutting  edge,  which  may  easily  be 
reground.  Regrinding  may  be  repeated 
until  only  two  or  three  full  threads  are 
left,  it  is  said,  and  will  retain  its  cutting 
size  to  that  limit. — Greenfield  Tap  and 
Die  Corp.,  Greenfield,  Mass. 

Ventilating  Hood  Holder 

This  ventilator  is  intended  to  permit 
the  free  circulation  of  air  beneath  the 
Ford  hood.  These  holders  are  substi- 
tuted for  the  standard  Ford  clamps,  and 
allow  the  hood  to  be  clamped  in  an  ele- 
vated position.  The  forced  draft  caused 
by  the  motion  of  the  car  passes  over  the 
motor,  and  escapes  at  the  rear.  The  run- 
ning temperature  of  the  engine  is  low- 
ered, and  the  performance  of  the  engine 
is  bettered,  it  is  claimed.  In  cool  weath- 
er the  hood  may  be  locked  in  the  closed 
position.  Price,  per  set  of  four,  $4.50. — 
V  Air  Valve  &  Mfg.  Co.,  Denver. 

M.  &  E.  MeUl  Shingles 

Light,  fire  and  storm-proof  meUl  shin- 
gles are  made  up  of  copper,  tinplate  or 
galvanized  iron.  Constructed  on  scien- 
tific principles,  this  shingle  can  be  put  on 
more  readily  than  any  other  form  of 
meUl  roofing,  it  is  said.  Expansion  and 
contraction  are  provided  for;  and  the 
large  overlap  makes  an  absolutely  tight 
roof  of  one-sixth  pitch  or  over.  A 
pleasing  appearance,  combined  with  re- 
liability at  a  moderate  coat  are  the  ad- 
vantages claimed  for  this  type  of  shin- 
gle. Prices,  Gothic,  14  by  20  size,  68  shin- 
gles per  square,  $4  painted,  $6.75  gal- 
vanized.—Merchant  &  Evans  Co.,  Phila- 
delphia, Pa. 

Lally  Motor  Tread  Mill 

Power  for  driving  a  saw  or  any  ma- 
chine requiring  a  power  drive  may  be 
taken  from  the  rear  wheels  of  a  car  by 
the  use  of  this  device.  It  consists  of  a 
frame  carrying  a  cross  shaft  with  three 
pulleys  and  a  jacking  device  which  lifts 
the  car  wheels  and  presses  them  against 
the  two  outer  pulleys  on  the  shaft.  When 
the  engine  is  run  the  shaft  is  driven  and 
power  taken  from  the  middle  pulley  by 
a  belt.  The  jacking  device  ia  operated 
by  a  screw  and  the  tension  of  the  rear 
tires  against  the  drums  may  be  ad- 
justed.—Lally  Commercial  Body  Co., 
Everett,  Mass. 


Comet  daah  and  trouble  lamp  combined 


Ventilating  hood  holder 
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Building  vs.  Assembling 

MANY  of  the  manufacturers  who  commenced 
their  business  as  chassis  assemblers,  using 
stock  parts  throughout  have  recently  changed  their 
system,  and  some  of  them  now  make  all  the  princi- 
pal parts  of  their  car.  This  has  come  about  in  two 
ways.  In  some  cases  the  manufacturer  has  enlarged 
his  factory  and  equipped  to  make  his  own  parts  in 
the  parent  plant,  as  for  example  the  Hudson  exten- 
sion for  the  making  of  the  Super-six  engine.  Others 
have  bought  up  parts  producing  plants,  as  for  ex 
ample  the  complete  absorption  of  various  parts 
makers  into  the  General  Motors  organization. 

It  is  interesting  to  speculate  as  to  the  ultimate 
effect,  and  the  reasons  for  the  observed  changes  in 
policy.  No  doubt  several  automobile  assemblers 
have  been  driven  to  making  their  own  parts  by  fail- 
ure of  their  original  supplier  to  make  deliveries  on 
schedule.  In  other  words  the  condition  of  the 
materials  market  has  reacted  via  the  parts  maker 
and  has  mildly  frightened  the  automobile  producer. 
In  other  cases  the  desire  for  a  distinctive  design  has 
been  the  mainspring. 

Meanwhile  the  parts  makers  have  all  improved 
their  plants  and  nearly  all  have  enlarged ;  they  have 
better  facilities  than  ever  before,  so  when  the  cost 
of  raw  material  comes  down  again,  the  parts  makers 
will  lye  able  to  offer  very  tempting  prices  indeed.  In 


conditions  of  enormous  demand  and  high  material 
cost  it  is  less  easy  for  the  parts  specialist  to  hold  his 
own  against  the  car  builder  with  a  fairly  large  out- 
put, than  it  is  in  normal  times. 

No  other  industry  owes  so  much  to  detail  special- 
ists as  does  the  automobile  industry  and  it  is  hard 
to  believe  that  the  parts  makers  will  not  be  able  to 
retain  their  position  as  conditions  ease,  so  any  great 
extension  of  individual  manufacture  of  complete 
cars  is  unlikely.  In  another  3  or  4  years  we  ought, 
however,  to  be  able  to  see  clearly  when  it  does  pay 
to  make  parts  specially  for  one  car  and  when  it  doe* 
not.  a  matter  which  is  still  debatable. 


A  <» 


Tanks" 


THE  huge  war  machines  which  have  just  made 
their  appearance  as  participators  in  the  British 
advance  on  the  Somme  seem,  from  the  cabled  reports, 
to  be  exactly  what  so  many  war  story  writers  of  the 
past  have  imagined.  H.  G.  Wells  pictured  just  such 
machines  10  or  12  years  ago  in  one  of  his  novels, 
and  the  impregnable  motor  car  has  been  used  by 
many  another  author  of  fiction. 

A  Matter  of  Cost 

That  such  machines  were  possible,  that  even  big- 
ger ones  could  be  built,  has  been  known  to  automo- 
bile engineers  for  a  long  time.  What  has  hitherto 
been  lacking  was  sufficient  funds  to  enable  sufficient 
experiment  to  be  made.  No  doubt  these  British 
crawling  forts  are  the  product  of  many  experiments 
and  many  failures,  and  they  have  been  built  with  no 
regard  whatever  to  their  cost. 

Of  course  we  are  still  ignorant  as  to  the  exact  size 
and  detail  of  these  machines,  probably  very  little 
detail  will  be  available  till  the  end  of  the  war.  One 
certain  thing,  however,  is  that  they  must  be  vastly 
heavier  than  the  biggest  caterpillar  tractor  ever 
built  in  America  if  their  power  of  crumbling  down 
houses  and  breaking  off  trees  is  as  great  as  the  daily 
press  reports  state,  even  though  it  is  reported  that 
the  chassis  used  in  their  construction  are  of  Ameri- 
can manufacture. 

There  is  no  fundamental  reason  why  one  could 
not  build  a  land  traveling  machine  as  big  as  an  ocean 
liner  if  there  was  any  purpose  to  be  served,  just  as 
there  is  no  doubt  an  automobile  could  be  built  that 
would  do  200  miles  an  hour,  if  the  incentive  were 
sufficient.  It  is.  however,  not  easy  to  see  how  mons 
ter  land  machines  could  serve  any  useful  purpose  in 
peace  time  although  many  other  war  creations  have 
afterwards  found  their  place  in  the  scheme  of  things 
and  history  may  repeat  itself  once  more  in  this  con- 
nection. 

U.  S.  Troop  Trucks 

IT  is  about  time  that  the  United  States  govern- 
ment tried  the  motor  truck  as  a  means  of  trans- 
porting troops.  The  reflection  of  the  French  suc- 
cess on  the  Marne  should  be  found  in  this  country. 
Recently  two  regiments  were  transported  200  miles 
in  32  hours,  using  132  trucks.  This  is  only  a  start. 
Lit  us  try  longer  distances  with  more  men. 
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Open  Price  Value  in 
Co-operation 

Price    Publicity   and  Profit- 
Sharing  High  Lights  of 
Babson  Conference 

Wellesley  Hills,  Mass..  Sept.  15— 
The  Third  Babson  Conference  on  Co- 

Thursday  and  to-day.  Its  object  is  the 
promotion  of  co-operative  competition, 
which  includes  the  open  price  and  profit- 
sharing. 

The  open  price  ia  the  most  radical  part 
of  the  plan,  for  profit-sharing  is  quite 
extensively  practised  and  is  generally  un- 

The  open  price  means  price  publicity, 
and  in  those  associations  which  are 
founded  on  this  idea  the  members  freely 
exchange  the  prices  they  make  on  dif- 
ferent articles,  the  bids  they  submit  on 
contracts,  and  even  the  cost  of  produc- 
tion. 

It  is  opposed  to  price  maintenance  and 
jrtt  it  tends  to  reduce  price  cutting.  The 
element  of  futurity  is  eliminated.  No 
member  tells  what  his  price  shall  be,  but, 
instead,  tells  what  it  has  been  or  is  now. 
This  prevents  unscrupulous  buyers  from 
playing  one  manufacturer  against  the 
other  and  beating  down  prices  by  false 
lUtements.  But  there  is  nothing  to  pre- 
vent any  man  making  any  price  he 
wishes.  He  can  seil  below  cost  if  he 
wants  to.  The  big  idea  is  that  if  all  the 
prices  are  known  to  all  there  will  be  less 
tendency  to  cut  ruinously  than  if  all 
work  in  the  dark  and  slash  dangerously 
low  to  make  sure  of  getting  the  busi- 
ness. 

Open-Price  Operation 

The  open-price  plan  is  operated 
through  associations,  which  exchange 
the  information  through  a  bureau.  There 
are  about  twenty  associations  to-day  and 
ihc  plans  vary  in  detail.  In  some  all  the 
data  connected  with  a  sale  is  given- 
price,  customer's  name  and  cost.  In 
others  less  is  given,  running  down  to  the 
price  alone. 

The  open -price  part  of  the  conference 
was  devoted  principally  to  an  explana- 
tion of  plans  now  in  effect.  The  speak- 
ers were:  D.  B.  Doremus,  Salt  Producers' 
Association;  Ernest  H.  Gaunt,  Optical 
Manufacturers'  Association;  W.  V. 
Spautding.  Leather  Belting  Exchange, 
and  H.  S.  Wales,  Pressed  Metal  Associa- 
tion. 

Coat  Finding 

Another  phase  of  the  work  of  these 
aixodations  is  that  of  cost  finding.  Ef- 
forts are  made  to  have  manufacturers 
install  systems  that  will  tell  them  the 
'tact  cost  of  the  product,  which  infor- 


mation will  be  of  assistance  in  making 
prices.  The  speakers  stated  that  cost 
systems  disclosed  some  startling  facts  to 
manufacturers. 

In  the  employees'  profit-sharing  part 
of  the  conference  three  plans  were  de- 
scribed : 

1.  Simple  share  in  company's  profits. 
Described  by  Everett  Morse,  president 
Simplex  Wire  &  Cable  Co.,  Cambridge, 
Mass. 

2.  Share  in  profits  and  stock  interest 
in  business.  Plan  used  by  Dennison  Mfg. 
Co.;  described  by  Mr.  Dennison. 

3.  Share  in  profits  under  fraternal  in- 
terest of  company  without  interest  in 
company.  Plan  of  Ford  Motor  Co.  De- 
scribed by  Dean  S.  S.  Marquis,  head  of 
educational  department  of  the  Ford  Mo- 
tor Co. 

Times  Square  Motor  Supply  Co.  Formed 
with  $1,000,000 

New  York  City,  Sept,  20 — The  Times 
Square  Motor  Supply  Co.  has  been 
formed  here  to  take  over  the  business  of 
the  Times  Square  Automobile  Co.  and 
all  its  branches.  The  new  company  has 
$1,000,000  in  preferred  stock,  all  of  which 
has  been  subscribed  and  40,000  shares  of 
common  of  no  par  value.  The  stock  will 
be  offered  on  the  New  York  Curb. 

All  capital  will  be  used  in  enlarging 
the  business  of  the  company,  which  plans 
to  establish  twenty  new  stores  within  90 
days  and  twenty  more  before  May  1, 
1917,  making  a  total  of  fifty.  Acces- 
sories will  constitute  the  entire  stock, 
neither  new  nor  used  carB  being  bought 
or  sold. 

Officers  of  the  new  company  are: 
Morris  Froehlich,  president;  Jesse 
Froehlich,  vice-president;  Louis  Mans- 
bach,  treasurer;  and  John  E.  Gores,  sec- 
retary. 

Invents  Two- Wheeled  Armored  Car 

Auburn,  III.,  Sept.  16—  S.  J.  Clark, 
this  city,  has  invented  a  two-wheeled 
armored  motor  car,  designed  for  military 
use,  which  he  has  submitted  to  the  war 
department  at  Washington.  The  car  is 
equipped  with  a  small  central  wheel  in 
front  of  the  two  main  wheels.  The  prin- 
cipal object  of  the  car  is  to  protect  men 
from  fire  while  digging  trenches,  being 
easily  shifted  from  point  to  point.  It 
is  also  designed  for  patrol  duty,  operat- 
ing under  almost  any  kind  of  conditions, 
due  to  its  light  weight. 

Crowther  Chasais  on  View 

Rochester,  N.  Y.,  Sept.  16— A  chassis 
has  been  assembled  by  the  Crowther  Mo- 
tor Co.  which  incorporates  the  Duryea 
roller  drive  in  which  the  power  is  applied 
to  the  rim  of  the  wheel.  This  is  now  on 
exhibition  at  the  Powers  Hotel  in  this 
city.  It  is  stated  that  the  company  will 
be  soon  ready  for  production  in  their 
Rochester  plant 


U.  S.  Caterpillar 
Battery 

HoltMachine  Can  Pull  BigGuns 
at3M. P.  HataBig 
Saving 

NEW  York  City,  Sept.  20— Consider- 
able excitement  has  been  manifested  in 
the  daily  press  regarding  the  so-called 
Tanks  or  crawling  forts  in  use  by  the 
British  army.  From  the  information 
that  has  leaked  through  the  ever- vigilant 
censors  it  would  appear  that  these  are  a 
super-developed  caterpillar  tractor,  very 
possibly  of  Holt  design  as  far  as  the 
chassis  is  concerned. 

The  success  with  which  these  heavy 
tractors  seem  to  have  been  used  on  the 
other  side  lead  to  the  natural  question 
as  to  what  has  been  done  in  this  country 
along  the  same  lines,  and  it  is  gratifying 
to  note  that  while  the  United  States  has 
not  as  yet  done  anything  on  the  heavily 
armored  tractor  very  thorough  data  has 
been  accumulated  on  the  subject  of  trac- 
tor transport  for  heavy  artillery. 

It  is  understood  that  at  the  present 
time  there  is  under  process  of  organiza- 
tion a  tractor  battery  in  which  an  entire 
regiment  with  twenty-four  heavy  field 
pieces  will  be  drawn  by  caterpillars.  This 
organization  will  be  ready,  it  is  believed, 
in  about  a  year  and  is  to  be  stationed  in 
the  Hawaiian  Islands.  The  battery 
which  is  to  be  known  as  the  ninth  heavy 
field  artillery  will  have  no  horses  at  all, 
the  caterpillar  tractors  taking  the  place 
of  1000  of  these  animals.  The  place  of 
saddle  horses  will  be  taken  by  motor 
cycles  and  the  reserve  ammunition  will  be 
carried  by  motor  trucks.  It  is  very  prob- 
able that  this  regiment  will  be  equipped 
with  artillery  which  will  correspond  to 
the  famous  German  42 -cent  gun. 

Full  data  as  to  coats,  etc.,  have  been 
worked  out  at  the  experimental  station 
at  Fort  Sill,  Okla.,  and  it  is  found  that  in 
this  heavy  work  the  cost  of  the  motor- 
drawn  battery  would  be  about  $40,000 
less  than  a  horse-drawn  one,  and  the 
annual  saving  of  pay,  clothing,  rations 
and  forage  would  be  about  $25,000. 

A.  S.  A.  E.  Members  Can  Join  S.  A.  E. 

New  York  CrrY,  8ept.  20—  Members 
of  the  American  Society  of  Aeronautic 
Engineers  can  become  members  of  the 
Society  of  Automobile  Engineers  with- 
out  payment  of  initiation  fees,  provided 
these  memberships  are  taken  out  within 
90  days.  This  announcement  was  made 
in  The  Automobile  last  week,  except 
that  the  name  of  the  Aeronautical  So- 
ciety was  used  in  error  for  the  A.  S.  A.  E. 
and  it  was  stated  that  annual  dues  need 
not  be  paid.  This  should  have  referred 
to  initiation  fees. 
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$500  Electric  in 
Boston? 

Battery  That  Will  Recharge 
and  Marked  Economy  Fea- 
tures of  New  Car 

Boston,  Mass.,  Sept.  16 — Plans  are 
now  under  way  here  to  build  an  electric 
car  with  a  battery  that  will  recharge  it- 
self when  running  on  level  ground,  and 
which  can  run  2  or  3  days  without  get- 
ting a  boost.  It  will  run  very  cheaply, 
will  weigh  less  than  1600  lb.  and  will  sell 
in  the  neighborhood  of  $600.  Plans  are 
under  way  to  place  the  stock  on  the  mar- 
ket, and  the  men  behind  it  are  all  big 
enough  so  that  their  names  mean  some- 
thing. The  man  who  has  devised  the 
machine  has  a  national  reputation  in  the 
electrical  world,  and  is  connected  with 
the  biggest  company  in  the  country  mak- 
ing electrical  apparatus. 

An  experimental  car  has  been  thor- 
oughly tried  out  and  it  has  proved  a 
success. 

More  complete  details  regarding  the 
new  car  will  be  available  as  soon  as  the 
manufacturing  arrangements  are  under 
way. 

Lane  Trucks  Oat  Soon 

Kalamazoo,  Mich.,  Sept.  16. — The  new 
plant  of  the  Lane  Motor  Truck  Co.,  Kala- 
mnzoo,  will  be  turning  out  manufactured 
goods  within  a  short  time.  M.  H.  Lane 
reports  that  the  necessary  parts  for  a 
large  number  of  trucks  have  been  ordered 
and  that  the  output  will  be  marketed 
*  rapidly  as  soon  as  the  new  factory  is 
ready  for  the  work  ahead. 

Light  Four  Tractor  Tested 
Marion.  Ohio.  Sept.  16— The  Huber 
Mfg.  Co.  gave  a  demonstration  of  its 
Light  Four  tractor  on  the  J.  B.  Guthery 
farm,  located  2  ft  miles  west  of  Ma- 
rion, this  week.  The  tractor  pulled  three 
14-in.  plows,  plowing  at  the  rate  of  a 
little  better  than  1  acre  an  hour.  The 
furrow  was  9  in.  deep. 

Bound  Brook  Oil-leas  Bearing  Co.  Add* 

Bound  Brook,  N.  J.,  Sept.  16  — The 
Bound  Brook  Oil-less  Bearing  Co.,  is 
erecting  a  re-enforced  concrete  addition, 
50  by  100,  to  its  plant  No.  2,  to  take  care 
of  the  increased  business  in  Nigrum  im- 
pregnated wood  bearings. 

Hench  &  Drongold  to  Make  Automobile 
and  Truck  Bodies  and  Parts 

York,  Pa.,  Sept.  16  — The  Hench  & 
Drongold  Co.,  this  city,  large  manufac- 
turer of  garden  implements,  has  Entered 
the  automobile  field  as  maker  of  wood 
work  of  all  kinds  for  automobiles  and 
trucks,  including  bodies  and  parts  of 
both  wood  and  metal.  The  company  will 


also  build  special  machinery  and  do  ma- 
chine and  forge  work.  Special  equip- 
ment has  been  installed  in  the  company's 
large  new  plant,  which  covers  about  6 
seres. 

Van  Dora  Tool  Doubles  Capacity 

Cleveland,  Ohio,  Sept  15— The  new 
plant  of  the  Van  Dorn  Electric  Tool  Co., 
located  on  the  heights  above  Cleveland 
has  doubled  the  output  of  the  company. 
The  new  building  is  three  stories  and  is 
of  steel,  brick  and  concrete.  It  is  located 
on  a  spur  of  the  Cleveland  Belt  Line. 

American  Chain  Salesmen  Inspect  New 
Bridgeport  Plant 

Bridgeport,  Conn.,  Sept.  15 — At  a 
convention  of  American  Chain  salesmen 
held  recently,  a  thorough  inspection  was 
made  by  the  men  of  the  new  plant  which 
is  being  erected  here.  This  will  double 
the  capacity  of  the  Weed  concern,  as  it 
includes  50,000  sq.  ft.  of  floorspace.  The 
roof  is  just  being  closed  on  one  of  a 
group  of  six  buildings  and  a  duplicate  of 
thi.s  live-story  building  will  be  completed 
in  30  days. 

Continental  Begins  Another  Addition 

Muskegon,  Mich..  Sept.  13— The  Con- 
tinental Motor  Co.  has  begun  work  on 
the  erection  of  a  new  automatic  screw 
machine  factory  building,  which  will  be 
one  story  high  and  of  the  saw-tooth 
roof  style.  When  this  building  is  com- 
pleted the  automatic  screw  machine  de- 
partment, which  is  now  located  on  the 
third  floor  of  the  L  factory  building,  will 
be  moved  into  the  new  plant. 

Kelly -Spring  lie  Id  May  Move 

Akron,  Ohio.  Sept.  18 — The  Kelly- 
Springfield  Tire  Co.  is  considering  the 
removal  of  its  plant  from  this  city  to 
Cumberland,  Md.  If  moved,  the  plant 
will  be  tripled  in  capacity.  The  Akron 
plant  will  be  sold  for,  it  is  expected,  $750,- 
000,  and  negotiations  are  under  way  for 
the  donation  by  Cumberland  of  $750,000 
and  a  76-acrc  site.  The  company  now 
employs  1500  men,  but  in  Cumberland 
would  have  3000.  Kelly-Springfield  Is 
paying  $4  a  share  and  earning  about 
$12. 

Maxwell  Assembly  Plant  for  DaUaa 

Dallas,  Tex.,  Sept  13— The  Maxwell 
Motor  Car  Co.,  Detroit,  Mich.,  has  pur- 
chased a  site  for  an  assembling  plant  to 
be  the  distributing  point  for  five  States. 
The  Dallas  plant  will  be  the  third  of  its 
kind  to  be  erected  by  the  company. 

Master  Calortte  Plugs  Adopted  by  P.  O. 

Hartford,  Conn.,  Sept.  16— The  post- 
master general  has  awarded  to  the  Hart- 
ford Machine  Screw  Co.,  manufacturer 
of  master  calorite  spark  plugs,  the  con- 
tract for  the  Postal  Service. 


Waukesha  Motor  To 
Expand 

Increases  Capital  from  $200,000 
to  $1,000, 000— Adds  to 
Plant  Facilities 

Waukesha,  Wis.,  Sept  16 — The, 
Waukesha  Motor  Co.,  Waukesha,  Wis., 
manufacturer  of  motor  car,  truck  and 
tractor  motors,  has  increased  its  capi- 
tal stock  from  $200,000  to  $1,000,000  to 
provide  for  extensions  to  its  plant  Work 
on  a  new  office  building  is  now  under 
way,  and  plans  are  being  prepared  for 
large  extensions  of  the  machine  shop, 
assembly  department,  and  testing  shop. 
The  company  has  been  obliged  to  decline 
acceptance  of  numerous  large  orders  for 
engines  because  its  facilities  already  are 
being  pushed  to  the  utmost  by  the  orders 
now  being  executed. 


Harroua  Motors  Bnya  Plant 

Detroit,  Mich.,  Sept.  18— The  Har- 
roun  Motors  Corp.,  in  which  Ray  Har- 
roun  is  a  principal,  has  bought  the  Prouty 
&  Glass  Carriage  Co.  plant  at  Wayne, 
and  will  begin  the  manufacture  of  a  car 
designed  by  Harroun,  as  announced  in 
The  Automobile  last  week.  First  mod- 
els were  built  in  the  Dodge  Power  Build- 
ing. The  car  will  be  sold  for  less  than 
$600. 

— 

Bowrh  Magneto  Co.  Adds  Again 

SPBiNcruxD,  Mass.,  Sept  16— The  re- 
cent addition  to  the  local  works  qf  the 
Bosch  Magneto  Co.  is  to  be  further  aug- 
mented by  an  addition  providing  more 
than  60,000  sq.  ft  Ground  has  already 
been  broken  for  the  new  building,  and  it 
will  be  rushed  to  completion. 

The  addition  is  to  be  a  single-story 
building,  with  saw-tooth  roof  providing 
maximum  light  and  ventilation. 

When  this  second  addition  has  been 
completed  there  will  have  been  more  than 
130.000  sq.  ft.  added  to  the  Bosch  works 
during  1916. 

Maxwell  Plant  for  Dallas 

Dallas,  Tex.,  Sept  16— The  Maxwell 
Motor  Car  Co.  has  purchased  a  site  for 
an  assembly  plant  here,  which  will  be 
the  distributing  point  for  five  States. 
The  plant  is  the  third  of  its  kind  in  the 
United  States. 

Brunswick-Balke  Tire  Plant  Contracts 
Awarded— Plan  Dwellings 

Muskegon,  Mich.,  Sept  11— Construc- 
tion work  on  the  automobile  tire  factory 
of  the  Brunswick  Balke-Collender  Co.  will 
be  started  soon,  the  contract  for  the 
building   having  been    awarded.  The 
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structure  will  cost  $40,000  to  $50,000,  and 
will  have  40,000  sq.  ft.  of  floor  space.  It 
is  to  be  ready  for  occupancy  within  sixty 
days. 

In  order  to  provide  for  the  increase  in 
the  number  of  its  employees,  the  Bruns- 
wick company  has  also  contracted  for 
the  erection  of  about  thirty  double  dwell- 
ings, to  be  occupied  only  by  its  own 
workers. 


Loewe  Is  Brunswick-Balke  Mgr. 

Muskegon,  Mich.,  Sept.  18 — F.  J. 
Loewe  has  been  appointed  general  man- 
ager of  the  Brunswick-Balke-Collender 
Co.,  billiard  and  bowling  alley  fixture 
maker,  which  entered  the  automobile  tire 
manufacturing  field  last  April.  For  the 
benefit  of  its  workmen  the  company  has 
started  construction  work  on  a  large 
number  of  double  houses. 


Runnel)  Resigns  from  Bessemer 

Grove  City,  Pa.,  Sept  16— R.  F.  Rus- 
sell has  resigned  as  production  engineer 
of  the  Bessemer  Motor  Truck  Co.  to  be- 
come identified  with  the  Air  Reduction 
Co.  in  New  York.  Mr.  Russell  has  been 
connected  with  the  Bessemer  for  the 
past  3  years. 


Taylor  Joins  Evapco  Co. 

Detroit,  Mich.,  Sept.  16— Kirk  Taylor 
has  been  appointed  sales  and  advertis- 
ing manager  of  the  Evapco  Mfg.  Co.,  this 
city,  succeeding  W.  O.  Seelye.  Taylor 
was  formerly  assistant  manager  for  the 
New  Era  Spring  &  Specialty  Co.  The 
Evapco  company  hereafter  will  sell  only 
t«  jobbers. 

Millar,  of  Auto  Parts  Mfg.  Co..  Dies 
Milwaukee,  Wis.,  Sept.  16Wames 
D.  Millar,  secretary  and  treasurer  of  the 
Ant©  Parts  Mfg.  Co.,  Milwaukee,  died 
of  apoplexy  this  week,  aged  62  years. 


Imperial  Brass  Co. 
Expands 

Will  Have  150,000  Sq.  Ft.  After 
Additions  Are  Completed— 
24  Hr.  Schedule 

Chicago,  III.,  Sept  18— The  Imperial 
Brass  Mfg.  Co.,  this  city,  will  begin  next 
week  the  construction  of  an  addition  to 
its  factory  which  will  double  its  floor 
space.  The  present  building  contains 
75,000  sq.  ft.  and  the  addition  will  con- 
tain an  equal  area,  giving  a  total  of 
150,000  sq.  ft  The  new  foundry  space 
will  more  than  double  the  present  foun- 
dry ttpace.  Like  the  present  plant,  the 
new  building  will  be  of  heavy  mill  con- 
struction and  will  be  erected  on  an  ad- 
joining site  at  Harrison  Street  and  Ra- 
cine Avenue.  Bids  are  now  being  taken 
for  the  building  work.  Orders  have  been 
placed  for  the  new  factory  equipment. 

The  company's  plant  has  been  run- 
ning night  and  day  for  several  months 
without  doing  any  war  business. 

Ford  Distributes  $#50,000 

Detroit,  Mich.,  Sept  18— The  Ford 
Motor  Co.  has  distributed  $860,000  as 
bonuses  among  1399  heads  of  depart- 
ments, superintendents,  foremen,  and 
other  employees,  in  sums  of  $100  and  up. 
This  is  $120,000  greater  than  the  1915 
bonus. 

Tobin  with  Cutting,  Armstrong  &  Smith 

Detroit,  Mich.,  Sept.  16— F.  D.  Tobin, 
assistant  district  manager  of  the  Wil- 
lard  Storage  Battery  Co.,  Detroit,  has 
resigned  to  become  affiliated  with  the  Cut- 
ting, Armstrong  4  Smith  Sales  Co. 

Iowa  Rubber  Plant  in  Bettendrof 

Davenport,  Iowa,  Sept.  16—  The  Iowa 
Rubber  Tire  Co.,  recently  organized,  will 


locate  its  plant  in  Bettendrof,  a  suburb 
of  Davenport.  A  tract  of  10  acres  has 
been  purchased,  and  an  option  secured 
upon  an  adjacent  tract  of  similar  size. 
It  was  necessary  to  locate  the  plant  close 
to  the  Mississippi  River,  as  200,000  gal- 
lons of  water  will  be  consumed  daily  In 
the  various  processes  of  manufacturing 
tires.  Ground  will  be  broken  on  Nov.  1. 
An  initial  order  for  $100,000  worth  of 
machinery  has  been  placed.  C.  H.  Roth, 
who  recently  resigned  as  vice-president 
of  the  American  Tire  and  Rubber  Co., 
has  arrived  in  Davenport  to  take  active 
charge  of  the  department  of  sales  of  the 
new  concern. 

McQuay-Norris  Men  Promoted 

St.  Louis,  Mo.,  Sept  18—  The  McQuay- 
Norris  Mfg.  Co.  has  made  the  following 
promotions  in  its  selling  force:  Frank 
J.  Stanley  of  the  traveling  force  is  made 
manager  of  the  Cincinnati  branch;  How- 
ard W.  Sweeney  is  made  manager  of  the 
Denver  branch. 

Stoekbridge  Heads  N.  E.  Win  ton 
London,  England,  Aug.  26 — Ball  and 
Motor  Car  Co.  of  Cleveland  has  sent 
Frank  W.  Stoekbridge  to  Boston  to  be- 
come manager  of  the  New  England 
branch  on  Commonwealth  Avenue.  He  ' 
succeeds  F.  A.  Hinchcliffe,  who  has  taken 
the  agency  for  the  Jordan  car. 

Wizard  Parta  Co.  Formed 

Bay  City,  Mich.,  Sept  15— The  Wiz- 
ard Auto  Parts  Mfg.  Co.  was  recently 
organized  here  to  manufacture  a  new 
steering  device  for  Ford  and  other  cars, 
invented  by  L.  J.  Weatherwax.  It  ia 
said  that  several  automobile  manufac- 
turers after  having  investigated  the 
merit  of  the  new  invention  have  made 
propositions  to  Mr.  Weatherwax  for  ex- 
clusive rights  to  use  the  device.  Mr. 
Weatherwax  is  president  of  the  company ; 
C.  J.  Scheurmann  is  vice-president;  F. 
B.  Scheurmann,  secretary-treasurer. 


Wlb.rl.no  FI.M.  AtjfOn,  Ohio.  ..  It  ■PP""*  L.oor  Day  on  th.  occ.lon  of  th«  field  and  tr.ek  MM  held  by  the  Goodye.r  TIN  MM 
Rubb.r  Co.    Thl.  athletic  carnival  I.  .aid  to  be  the  largest  ever  held  by  .  private  corporation 
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Hydraulic  Pfd.  Issue 
$1,000,000 

Pressed  Steel  Co.  Plans  to 
Retire  Present  Issue 
of  $200,000 

Cleveland,  Ohio,  Sept.  16— The  Hy- 
draulic Pressed  Steel  Co.,  this  city,  has 
issued  $1,000,000  7  per  cent  cumulative 
preferred  stock,  which  has  been  pur- 
chased by  Borton  ft  Borton.  J.  H.  Fos- 
ter, vice-president  and  general  manager 
of  the  company,  states  that  the  new  capi- 
tal will  be  used  in  extending  and  devel- 
oping the  company's  business,  it  being 
proposed  to  retire  the  present  preferred 
issue  of  $200,000,  which  is  callable  at 
1024.  A  sinking  fund  will  be  estab- 
lished Jan.  1,  1917,  and  each  year  there- 
after $50,000  worth  of  the  new  stock  will 
be  retired.  The  stock  will  be  callable  at 
1074.    The  company  will  not  be  sold. 

Total  net  assets  of  the  company  will 
show  an  excess  of  three  times  the  new 
preferred  stock  issue,  and  the  net  quick 
assets  about  one  and  one-half  times.  The 
earnings  of  the  company  for  the  past  2 
years  have  averaged  four  times  the  divi- 
dend requirements  of  the  new  preferred 
issue.    The  subscription  price  has  not 


General  Bearings  Corp.  to  Take  Over 
Standard  Roller 

Philadelphia,  Pa.,  Sept.  16  — The 
General  Bearings  Corp.  is  about  to  be 
organized  here  to  take  over  the  business 
of  the  Standard  Roller  Bearing  Co.,  this 
city,  which  has  been  in  the  hands  of  re- 
ceivers for  3  years.  No  information 
as  to  the  personnel  of  the  new  company- 
is  ready  for  publication,  but  it  was 
stated  that  the  capital  stock  will  be 
about  $5,000,000. 

The  receivers,  R.  S.  Woodward,  Jr., 
and  S.  Laurence  Bodine,  are  preparing 
their  report  to  be  submitted  to  the 
United  States  District  Court  in  this  city 
for  approval.  In  the  meantime  an  appli- 
cation has  been  made  for  the  renewal  of 
the  present  license  which  was  granted  by 


the  Hess-Bright  Corp.,  holder  of  the 
Conrad  patents  for  ball  bearings,  and 
which  is  about  to  expire.  The  renewal  is 
being  asked  for  as  a  matter  of  protection 
to  the  new  company  and  will  be  consid- 
ered by  the  court. 

The  plans  for  reorganization,  it  was 
said,  will  allow  the  present  stockholders 
to  participate  by  paying  an  assessment 
of  $7.50  on  each  share  of  common  stock 
and  $15  on  each  share  of  preferred. 

$40,000  Co.  to  Make  Visible-Measure 


Louisville,  Ky.,  Sept.  16 — The  Visible 
Measure  Gasoline  Dispenser  Co.  has  been 
incorporated  here  to  manufacture,  sell, 
install,  rent  and  lease  the  Visible  Meas- 
ure Gasoline  Dispenser.  The  capital 
stock  of  the  company  is  $40,000,  divided 
into  4000  shares  of  $10  each,  and  the 
limit  of  indebtedness  which  may  be  in- 
curred is  $10,000. 

Incorporators  and  their  holdings  arc: 
J.  Henry  Brady,  3000  shares;  William 
A.  Earl  and  William  A.  Pell,  10  shares 
each. 

Materials  Market  Holds  Steady 

New  York  City,  Sept.  20— Tin  and 
cottonseed  oil  showed  the  greatest 
changes  in  the  materials  market  quota- 
tions during  the  past  week.  Both  were 
up,  cotton  seed  oil  by  58  cents  per  barrel 
and  tin  by  50  cents  a  100  lb.  Lead  also 
increased  so  that  it  has  now  attained  a 
level  of  7  cents  per  pound.  Lard  oil  left 
the  dollar  mark  and  ascended  to  $1.08. 
No  drops  in  prices  are  to  be  noted  in  the 


Calmont  Reaigna  from  Jackson 

Jackson,  Mich.,  Sept,  11 — G.  C.  Cal- 
mont, has  resigned  as  advertising  man- 
ager of  the  Jackson  Automobile  Co. 


Ryan 

Indianapolis,  Ind.,  Sept.  20 — The 
Gibson  Co.,  Indiana  Overland  distribu- 
tors, has  appointed  P.  J.  Ryan 
visor  of  its  six  branches. 


Daily  Market  Reports  for  the  Past  Week 

Tuet.  Wed.    Thur.  F'l.  Sat. 

Aluminum,  lb    AO        .61        .61        .61  ,61 

AniinWMir,  lb.  .  IIM      JIM      .1154      .1154  .UK 

Item-  ft  CSuniKb,  I OXi  !l>                                     2.76  J. 76       2.7*  2.76  2.76  2 

llr.attrtr  Siccl, tun                                           45  00  45.00     45.00  4S.00  45.00  45 

Copper,  Eire.,  lb  28        .28        .28        .28  .28 

I  wr,  Lake,  lb  28         .28         .28         .2*  .28 

<  nitonsrti)  Oil.  bbl                                             9.75  10.10     10.04  10.20  10.2S  10. 

I'uh  oil.  Menhaden.  Brown,  ral  SB        .58        .58        .58  .58 

<;:irolinr,  Auto,  bbl  22        .22        .22        .22  .22 

I    -1          prime,  gal                                                1.00  1.00       1  00  1.00  1  00  1 

I.rarf,  100  ft                                                     6.70  6.80       6.80  6.90  6  90  7 

l.il.Heed  Oil,  nl    69          .69          .69          .69  69 

"Kn-Hcarth  Steel.  <««                                        45.00  45.00     45.00  45.00  45  00  45. 

[Vtr44fUIB,  I'M  .,  K«n«  ,  crmlr   90         .90         .90         .90  90 

•  mlci»m.  Mil  .  Pj,  .  crmlr                                   2.30  2.30      2.30  2.30  2.J0  2 

:  .r«  .,  r<J  ill,  rriitir.l.  «,1  90         .90         .90         .90  .90 

Xu>*ef,  Pt«»  l'|  Ftlrrr  Vara.  Ill   72          .72          .72          .72  .72 

»•••>  '•• '.  "V  '  "    '•'  •  ••  t  .i.  .    r.   5854      .58'i      .S85i      .60  (.'>', 

Sulphuric  Acid,  60  llauroe.  gal  1.50  1.50       1  50  1.50  1  50  1 

TV..  100  ft                                                       38.50  38.3754  38.50  38  SO  38  50  38 

Tif  Scrap,  lb.   05«      OSH     MH     .OS*  0SM 
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Fuller  Ouput  Worth 
$700,000 

Parts  Manufacturing  Concern 
Has  Record  Year— New 
Plant  Is  Planned 

Kalamazoo,  Mich.,  Sept.  12 — This  ha* 
been  the  biggest  year  in  the  history  of 
the  Fuller  ft  Sons  Mfg.  Co.  The  value 
of  the  output  of  automobile  parts  for  the 
fiscal  year  1916  as  given  by  the  officials 
is  5700,000,  as  compared  with  $225,000 
in  191ft  and  $75,000  in  1914.  The  work- 
ing force,  which  was  about  fifty  men  in 
1915,  ran  up  to  225,  and  even  250  at 
times,  during  the  present  year.  By  1918 
the  concern  expects  to  have  a  new  plant 
of  more  than  twice  the  siie  of  its  present 


Buffalo,  N.  Y.,  Sept  16— The  Ellis- 
Smith  Mfg.  Co.,  Inc.,  is  the  new  name 
of  the  Rub-On  Mfg.  Co.,  Inc.  The  change 
became  effective  Sept.  1.  The  manage- 
ment and  sales  policy  of  the  company  re- 
main the  same. 


1'ortajre  Rubber  Raises  Dividend  to  10 
Per  Cent 

Barber-ton.  Ohio,  Sept.  16—  Directors 
of  the  Portage  Rubber  Co.,  this  city, 
have  placed  the  stock  on  a  10  per  cent 
yearly  basis  by  declaring  a  quarterly 
dividend  for  a  time  of  2  Mi  per  cent  of 
the  common,  payable  to  stock  of  record 
Nov.  3. 

Dividends  Declared 
Gray  ft  Davis,  Inc.,  quarterly  dividend 
of  l1**  per  cent  on  preferred,  payable 
Oct.  1. 

Springfield  Body  Corp.,  quarterly  divi- 
dend of  2  per  cent  on  preferred,  payable 
Oct.  1,  to  stock  of  record  Sept.  21. 

Wilson  ft  Co.,  Inc.,  quarterly  dividend 
of  1%  per  cent  on  preferred,  payable 
Oct.  2,  to  stock  of  record  Sept.  20. 

Stutz  Motor  Car  Co.,  2H  per  cent  on 
common,  Ihit  per  cent  on  second  pre- 
ferred, and  1«4  per  cent  on  third  pre- 
ferred, payable  Oct.  2  to  stock  of  record 
Sept.  15. 

Billings  ft  Spencer  Co.,  Hartford. 
Conn.,  quarterly  of  2  per  cent,  and  an 
extra  dividend  of  3  per  cent  payable  on 
Oct.  2. 

Allis-Chalmers  Mfg.  Co.,  quarterly  of 
1  Mi  per  cent  on  preferred,  payable  Oct 
16  to  stock  of  record  Sept.  30. 

Texas  Co.,  quarterly  of  24  p« 
payable   Sept   30   to   stock  of 
Sept.  15. 

Saxon  Motor  Car  Corp.,  quarterly  of 
1%  per  cent,  payable  Oct  2  to  stock  of 

record  Sept.  29. 
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G.  M.  C.  Common  Up 
$120  in  Week 

Market  Strong  in  Many  Issues 
—Chevrolet  Increase  $18 
and  Firestone  $25 

New  York  City,  Sept.  19— General 
Motors  common  still  remains  the  feature 
of  the  market  with  a  net  increase  of 
$120  per  share  during  the  last  week. 
This  makes  a  rise  of  (155  in  3  weeks  and 
is  not  only  a  new  high  mark  for  the  issue 
itself  but  seta  a  record  for  the  New  York 
Stock  Exchange,  with  one  exception 
which  is  the  sale  of  Northern  Pacific  at 
$1,000  per  share  during  the  panic  of 
1901. 

Firestone  came  back  during  the  week. 
It  was  off  $30  a  week  ago,  but  its  in- 
crease of  $25  brings  it  back  to  $1,015  bid 
and  $1,030  asked.  Another  rubber  stock 
to  show  an  advance  was  Miller  which  is 
now  up  to  $265,  an  increase  of  $27  a 
share  during  the  week.  The  other  tire 
and  rubber  stocks  remained  quite  firm 
with  little  fluctuation  as  compared  with 
the  more  active  stocks.  Chevrolet,  which 
was  quite  steady  last  week,  took  another 
forward  move  and  increased  $18  a  share 
so  that  the  closing  price  yesterday  was 
$213. 

Scripps-Booth  Elects  Directors 
New  York  City,  Sept  18 — The  board 
of  directors  of  the  Scripps-Booth  Corp., 
which  was  recently  formed  to  acquire  and 
operate  the  Scripps-Booth  Co.  and  the 


Sterling  Motor  Co.,  of  Detroit,  is  made 
up  of  the  following:  C.  H.  Booth,  presi- 
dent; W.  H.  Little,  N.  J.  Miller,  W.  L, 
Scripps,  F.  J.  Sesenbrenner,  Alfred  P. 
Sloan,  Jr.,  and  T.  P.  Warner. 

Up  to  the  present  time  the  production 
of  Scripps-Booth  cars  hats  reached  ap- 
proximately 6000,  about  one-third  of 
which  has  been  sold  in  foreign  markets. 

Saxon  and  Stutz  Stock  on  'Change 

New  York  City,  Sept.  16—  Stocks  of 
the  Saxon  Motor  Car  Co.,  Detroit,  Mich., 
and  the  Stutz  Motor  Car  Co.,  Indianapo- 
lis, Ind.,  have  been  listed  on  the  New 
York  Stock  Exchange,  and  will  be  traded 
in  in  a  few  days,  or  as  soon  as  the  per- 
manent certificates  are  ready.  The  new 
stock  of  the  General  Motors  Co.  is  being 
actively  traded  in  on  the  Broad  Street 
curb  "when,  as  and  if  issued."  Since 
Monday  last  the  stock  has  advanced  some 
35  points. 

Grant  Earns  $78,000  in  August 

Cleveland,  Ohio,  Sept.  16 — Net  earn- 
ings of  the  Grant  Motor  Co.  in  August 
amounted  to  $78,000.  This  is  at  the  rate 
of  40  per  cent  on  the  common  stock  after 
paying  the  dividend  on  the  preferred. 

Gasoline  1  Cent  Lower  in  Ohio 

Columbus,  Ohio,  Sept  16 — The  price 
of  gasoline  in  Columbus  and  central  Ohio 
territory  has  been  reduced  from  22  to 
21  cents  per  gallon.  It  is  expected  that 
the  price  will  be  still  farther  reduced  in 
the  near  future. 


Ky.  Crops  to  Boost 
Car  Sales 

Corn  Yield  Expected  to  Equal 
1915  Record— Tobacco 
and  Hay  Do  Well 

Louisville,  Ky.,  Sept  16 — Kentucky 
automobile  manufacturers,  distributers, 
dealers  and  factory  representatives  are 
elated  over  the  latest  report  of  the 
United  States  Department  of  Agricul- 
ture, forecasting  for  the  State  a  com 
crop  of  more  than  114,000,000  bushels. 
Which  is  equal  to  the  crop  of  1915,  the 
largest  ever  raised  in  the  State;  a  to- 
bacco crop  of  472,000,000  lb.,  which  is 
115,000,000  lb.  larger  than  the  crop  of 
last  year,  and  is  a  new  high  record,  and 
a  hay  crop  of  1,240,000  tons,  an  increase 
of  15,000  tons  over  1915,  and  also  a  new 
high  record.  Crops  falling  short  of  1916 
include  wheat  with  an  estimated  produc- 
tion of  8,190,000  bushels  as  compared 
with  9,900,000  bushels  in  1915;  oats  with 
a  yield  of  4,540,000  bushels,  a  decrease 
of  920,000  bushels  from  1915,  and  ap- 
ples, with  a  yield  of  2,470,000  barrels  as 
compared  with  4,170,000  barrels  in  1915. 
The  large  crops  of  corn,  tobacco  and  hay 
more  than  offset  the  decreases  in  the 
other  crops  and  the  sharply  advanced 
prices  for  all  farm  products  give  the 
crops  of  the  State  a  substantially  higher 
value  than  the  crops  of  1915. 

This  means  prosperity  in  the  Blue 
Grass  State,  and  there  is  no  question  but 
what  big  corn,  tobacco  and  hay  crops 


,  1»1S  .  

Bid    Asked  Bid 


1»16— ^ 


Mm  Rubber  Co   ■•  •- 

I   I.  rw  T.  M.  Co.  pfd   78  84 

Chalmers  Motor  Co.  com   109  111 

(hairocro  Motor  Co.  pld   96  99 

•Chandler  Motor  Car  Co  

(heTroiet  Motor  Co  

Fisher  Body  Corp  

Fisk  Robber  Co.  com  

Fnk  Rubber  Co.  1st  pfd  

Fi.k  Rubber  Co.  2d  pfd   •  ■  .. 

Firestone  Tire  *  Rubber  Co.  com   525  535 

Firestone  Tire  ft  Rubber  Co.  pld   Ill  . . 

V.enerat  Motort  Co.  com   286  290 

•c,encral  Mi-tors  Co.  pfd.   114  115 

*B.  F.  Goodrich  Co.  com   6554  67 

•B   F   Goodrich  Co.  pfd   I"*  IM 

r„„«J.e»r  Tire  ft  Rubber  Co.  com   2*»5  JW) 

lioodyeir  Tire  ft  Rubber  Co,  pfd   10SH  10SH 

Grant  Motor  Car  Corp  

Hupp  Motor  Car  Corp.  com  

H'.ii-p  Motor  Csr  Corp.  pfd  

International  Motor  Co.  com   29 

International  Motor  Co.  pfd   61  6$ 

•KelU-Sprinufield  Tire  Co.  com   210  213 

•Kcll?-Spring6eld  Tire  Co,  1st  pfd   88  90 

'Lee  Rubber  ft  Tire  Corp  

•Maxwell   Motor  Co.  com   45J4  47 

•Maxwell  Motor  Co.  1st  pM   89  90 

'Maxwell  Motor  Co.  2d  pfd   37  38>; 

Miller  Rubber  Co.  com   190  195 

Miller  Rubber  Co.  pfd   107  109 

Packard  Motor  Car  Co.  com   120  1J0 

Packard  Motor  Car  Co.  pfd   93  94 

Paine  Octroi!  Motor  Car  Co  

I'eerlesa  Truck  ft  Motor  Corn   . .  .. 

Ruhber  Co.  com   55  S9 

Rubber  Co   pfd   93  94 

.  -lotor  Car  Co.  pfd   ;• 

Heo  Motor  Truck  Co   ..  I7J* 

Reo  Motor  Car  Co   J3  J4 

5-iinn  Motor  Car  Corp...   .. 

v  r  ngtield  Body  Corp.  com   .. 

ipr.nineld  Body  Corp.  pfd  


Wk'i 
Ch'B« 

+1\ 


120 


the  New  York  and  Detroit 

,  1915  .   1916   ' 

Bid    Asked  Bid  Asked  Ch'g* 

Standard  Motor  Construction  Co                          ..  6  7 

Stewart-Warner  Speed.  Corp.  com            66VJ      67  M  113  114  —I 

Stewart- Warner  Speed.  Corp.  pfd   11)5  107 

•Studebaker  Corp.  com                              l28Vi     130  1291,  1)0%  +5J4 

•Studebaker  Corp.  pfd                             106       107  109  III 

Sw  nehart  Tire  ft  Rubber  Co                    86        90  99  101  +7 

I'nited  Motors  Corp                                          ..  66  67       +  4U 

•U.  S.  Rubber  Co.  com                          SI SS  S954  59)4    +  154 

'V.  S.  Rubber  Co.  pfd                          104       10*  114  115  -i-2H 

White  Motor  Co                                   110  55  55(4  -f-2 

'Willys-Overland  Co.  com                       192        194  4744  471$    _  u 

•Willy,  Overland  Co.  pfd                      10554    108  104«  105  +1 

•At  close  Sept.  18,  1916— Listed  New  York  Stock  Exchange.  tEx-Div 
Quotations  by  John  B-.irnham  A  Co. 

OFFICIAL  QUOTATIONS  OF  THE  DETROIT  STOCK  EXCHANGE 

ACTIVE  STOCKS 

Auto  Rodr  Co   39  4154    +  2U 

Clialmcr.  Motor  Co.  com                       110       115  165  173 

Chalmers  Motor  Co.  pfd                            97  %      99  ..  102 

font  nental  Motor  Co.  com                                 295  38!S  40  +SH 

Continental  Motor  Co.  pH                         SS         90  99,  1054 

Ford  Motor  Co.  of  Canada                               1  535  320  ..  +15 

Geiier.il  Motors  Co  com                        2*5       295  725  ..  4-80 

Crneral  Motors  Co.  pfd                         114       118  126  129 

Maxwell  Motor  Co.  com                          44        46  87  V,  9i>'4  +4 

Maxwell  Motor  Co.  lit  of d                       88         90  86  XV       + 1  u 

Maxwell  Motor  Co.  2d  pld                       J6        39  S3  57  +2 

Packard  Motor  Car  Co.  com                    120       130  163  168*4  —2 

Packard  Motor  Car  Co.  pfd                     100  ..  102 

INipe  netrr  it  Motor  Car  Co                             450  31  J4  —18 

W  K   PruddeiiCo                                 MM      22  4154  ..  -2* 

Reo  Motor  Car  Co                                 13M      34*i  4344  45       —  ii 

Reo  Motor  Truck  Co                              1614      I7»i  4214  44       — 2t? 

Studebaker  Corp.  com                              120       125  12814  KIM     +  654 

Studebaker  Corp.   pfd                              105        109  105  " 

C.  M.  Hall  Lamp  Co   2554  +54 

INACTIVE  STOCKS 

Alb*  Drop  Forite  Co                                         Jl  JS 

Kclsey  Wheel  Co                                     205                 .    55  60 

Re«ai  Motor  Cur  Co.  pfd                                         21  18 
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will  result  in  a  greater  demand  for  cars. 
Farmers  and  people  out  in  the  rural  dis- 
tricts are  buying  more  machines  than 
ever  before. 

It  is  pointed  out  by  local  automobile 
men  that  in  a  crop  year  marked  by  ex- 
treme fickleness  of  weather,  from  which 
the  country  as  a  whole  has  suffered  se- 
vere losses  in  the  principal  crops,  Ken- 
tucky has  been  conspicuously  fortunate. 

Skinner  a  Manufacturers'  Representative 

New  York  City,  Sept  16  —  Kenneth 
Skinner  has  resigned  as  secretary  of  the 
Micro  Piston  Ring  Co.,  this  city,  having 
sold  his  interest  in  the  concern.  Mr. 
Skinner  has  gone  into  business  as  a  man- 
ufacturers' representative  under  the 
firm  name  Auto  Appliance  Co.,  1960 
Broadway,  where  he  represents  the  G.  H. 
Dyer  Co.,  Cambridge,  Mass.,  and  the 
Asbestos  &  Rubber  Works  of  New  Jer- 
sey, Camden.  N.  J.  The  Auto  Appliance 
Co.  is  also  planning  other  connections. 

Electric  Charging  Station  in  Melbourne 

Melbourne,  Australia,  Aug.  26. — The 
municipal  electric  supply  department  in 
this  city  will  open  a  charging  station  for 
electric  vehicles  at  its  power  house  on 
Spencer  Street.  This  station  will  be  open 
day  and  night.  The  cost  of  current  for 
charging  will  be  2  cents  per  unit  between 
the  hours  of  10  p.  m.  and  8  a.  m.,  and 
during  other  hours  will  be  3%  cents  per 
unit.  A  charge  of  $2.43  per  vehicle  per 
week  will  be  made  for  accommodation. 

The  absence  of  electric  vehicles  from 
the  streets  of  Melbourne  is  largely  due 
to  the  lack  of  charging  stations,  and  the 
establishment  of  the  above  station  will 
do  much  to  create  a  demand  for  Ameri- 
can electric  vehicles  of  all  kinds. 

Barley  Cars  Painted  to  Suit  Buyer 
Streator,  III.,  Sept.  16— The  Barley 
Automobile  Mfg.  Co.,  Stremtor,  has  de- 
cided to  paint  all  of  the  cars  manufac- 
tured in  the  future  in  accordance  with 
the  wishes  of  the  buyers.  A  lengthy  list 
of  color  combinations  has  been  prepared 
which  is  submitted  to  patrons. 

Cleveland  Dealers  to  Protect  Buyers 
Cleveland,  Ohio,  Sept.  16 — Cleveland 
dealers  have  formed  an  association  for 
the  protection  of  automobile  buyers, 
offering  a  uniform  service  policy.  This 
policy  will  insure  to  the  purchaser  the 
service  to  which  he  is  entitled,  a  strict 
fulfillment  of  the  manufacturer's  guaran- 
tee, inspection  and  adjustment. 

Ceylon  Import  Duty  Increased 

Colombo,  Ceylon,  Aug.  20— The  duty 
on  automobiles,  excluding  trucks,  im- 
ported into  this  country  has  been  in- 
creased to  33  1/3  per  cent  ad  valorem, 
the  increase  being  effective  Aug.  2.  The 
former  rale  on  automobiles  was  5H  per 
cent  ad  valorem. 


May  Revive  Hoosier 
500-Mile 

Proposed  Increase  of  Purse  to 
$50,000   May  Mean 
Longer  Distance 

Indianapolis,  [NIL,  Sept.  16 — It  is  ex- 
pected that  the  Indianapolis  Speedway 
will  ask  a  sanction  for  a  race  of  500 
miles  with  a  purse  of  $50,000  to  be  held 
next  Decoration  Day.  The  original 
speedway  contest  was  for  this  distance, 
but  it  was  reduced  to  300  because  of  the 
seeming  unpopularity  of  the  longer 
event. 

Some  time  ago  the  speedway  managers 
agreed  not  to  offer  more  than  $100  per 
mile  and  since  a  purse  of  $50,000  is  be- 
ing considered  by  the  Indianapolis  man- 
agement, it  necessarily  follows  that  the 
distance  must  be  increased  if  the  $100 
per  mile  agreement  is  to  be  kept. 

22  Entries  for  Astor  Cup 

New  York  City,  Sept  19 — Twenty-two 
entries  have  been  received  so  far  for  the 
Astor  Cup  Race  which  will  be  held  on 
the  Sheepshead  Bay  track  on  Sept  30. 


The  entries  are: 

i  ar  PrlTfr  I  at  l>n*»r 

rrattfard   Mo**»  suIiub   I  tstitam* 

Crawford    fMn  Kuril*  am   llwrroiM 

i  ra"fof1   rhajmatr  Ifcuaniharg   ...Milton 

Klalrart   Imnrd  Druairberc   ll'.Mtnr 

DaLaft   frftrxtii  Mcrrt*   Pullvn 

UtllCT   Darlaiw  Miner    Rurk*el> 

than,   I.  Ariiri   Mullar  l*uwriN*a-        ,      ,  lluxaw 

iftniartit«r«   .....  .lirrilr.  Iltua  Itlrtl.,  rnuaJaatt 

I'mtnX   Tuva  K    W    P   H>       .  Partard 

HudMtfj   Vajll  Olatai   t  iiiiaJaatl 

\iIbid.  Sa.  . ,     Ai'ain  QpVa   rwiawtl 


In  addition  the  management  expects 
further  entries  which  will  bring  the  list 
up  to  thirty-two. 

Speedway  Men  Meet  Sept  29 
New  York  City,  Sept.  18 — Represen- 
tatives of  speedways  in  Tacoma,  Indian- 
apolis, Chicago,  New  York,  Cincinnati, 
Providence,  Des  Moines,  Omaha,  Kansas 
City  and  Sioux  City  will  meet  in  this  city 
Sept  29  to  fix  the  speedway  racing 
dates  for  1917.  Some  of  these  tracks  are 
represented  by  three  or  four  men,  which 
brings  the  gathering  up  to  twenty-five 
or  thirty. 

Returned  Soldiers  to  Build  Roads 

Toronto,  Ont.,  Sept.  16 — The  Domin 
ion  Military  Hospitals  Commissions, 
which  met  in  Toronto,  to-day,  under  the 
presidency  of  Senator  Lougheed,  adopted 
resolutions  advocating  the  building  of 
a  national  highway  by  the  Federal  Gov- 
ernment and  the  promulgation  of  a  com- 
prehensive land  settlement  policy  for  re- 
turned soldiers.  The  first  resolution  set 
forth:  That  as  a  considerable  number 
of  the  men  who  have  enlisted  and  are  at 
present  overseas  or  about  to  proceed 


thither,  are  unskilled  laborers  for  whom 
it  may  be  difficult  to  provide  employ- 
ment immediately  on  their  return,  the 
commission  advocates  the  building  of  a 
national  highway  by  the  Federal  Gov- 
ernment It  would  respectfully  submit 
to  the  government  that  such  an  under- 
taking would  be  a  work  of  the  greatest 
value.  Among  the  advantages  would  be : 

1.  Temporary  employment  would  b«  pro- 
vided for  thousands  ul  men  who  would  not 
otherwise  find  work. 

2.  No  public  would  provide  no  large  an 
amount  of  employment  at  »o  «maU  a  capital 
outlay. 

;i.  The  highway  would  be  of  Immense  value 
an  a  mian«  for  the  transit  of  agricultural  and 
other  produce. 

I  It  would  be  the  means  of  attracting  num- 
bers nf  tourists,  entailing  the  spending  Of 
money  within  the  borders  of  Canada. 

5.  It  would  solve  the  problem  of  demobiliza- 
tion, an  It  would  allow  of  a  gradual  disband- 
ing nf  the  troops  from  coast  to  coast. 

*  II  would  be  a  most  practical  memorial  to 
•  ■«nadH  »  |  art  in  the  great  war. 


Bearings  on  British  Embargo  List 

London,  England,  Aug.  26 — Ball  and 
roller  bearings  and  steel  balls  and  rollers 
for  bearings  have  been  added  to  the  Brit- 
ish list  of  goods  the  exportation  of  which 
is  prohibited  to  all  destinations. 

Spark  plugs  have  also  been  included  in 
the  embargo  list  but  these  are  prohibited 
from  being  exported  to  all  foreign  coun- 
tries in  Europe  and  on  the  Mediterran- 
ean and  Black  Seas,  other  than  France, 
Russia  (except  through  Baltic  ports), 
Italy,  Spain  and  Portugal. 


Illinois  Dealers  Must  Use  Number  Plate* 
on  Demonstrators 

Bloomington,  III.,  Sept  16 — Illinois 
automobile  dealers  must  attach  a  license 
plate  to  every  car  used  for  demonstrat- 
ing purposes,  or  which  are  otherwise  en- 
gaged for  commercial  purposes.  This 

rane,  State  examiner  for  chauffeurs  who 
is  now  going  over  the  State,  i 
licenses  to  all  drivers.  In  some  cities, 
the  dealers  have  purchased  one  license 
and  utilized  but  the  tingle  plate.  The 
courts  have  ruled  that  one  license  is  suf- 
ficient but  each  car  must  carry  a  num- 
ber. The  duplicate  plates  will  be  fur- 
nished by  the  Secretary  of  State  for 
their  exact  cost.  Each  dealer  is  being 
notified  of  the  requirements  of  the  law, 
and  the  authorities  in  each  city  have 
been  directed  to  see  that  all  dealers  re- 
spect it 

400,000  Cars  la  Iowa? 

Des  Moines,  Iowa,  Sept  16— Iowa  will 
have  400,000  automobiles,  or  one  for 
every  six  persons  in  the  State,  accord- 
ing to  the  prophecy  of  W.  D.  Wilwer 
scheid  of  St.  Paul,  Minn.,  who  manufac- 
tures automobile  number  plates.  The  reg 
istration  for  this  year  is  already  190,000, 
and  the  total  is  expected  to  exceed  200,000 
before  the  end  of  the  present  year. 
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84,000  See  Show  at 
Milwaukee 

State  Fair  Included  202  Gaso- 
line Cars,  2  Electrics  and 
14  Trucks 

Milwaukee,   Wis.,   Sept.    16— More 


>(  the  Milwaukee  Automobile  Dealers, 
Inc.,  at  State  Pair  park  this  week  than 
visited  the  Milwaukee  Auditorium  show 
last  January.  Nearly  84,000  people  paid 
10  cents  to  see  the  Wisconsin  State  Pair 
automobile  show  of  1916.  In  all,  nearly 
100,000  people  were  admitted  to  the  con- 
crete automobile  building.  The  official 
attendance  at  the  fair  for  the  week  was 
172,500,  indicating  that  approximately 
one-half  of  the  total  number  of  visitors 
to  the  fair  paid  to  see  the  show,  and 
more  than  two-thirds  of  the  persons  who 
entered  the  big  fair  park  actually  saw  it. 

A  total  of  202  passenger  cars;  two 
electric  cara;  fourteen  motor  trucks,  and 
thirty-one  accessory  exhibits  were 
crowded  into  Automobile  Hall  this  year. 

Dealers  of  note  from  many  parts  of 
the  country  came  to  Milwaukee  this 
week  to  inspect  the  exposition  and  get 
a  line  on  the  reasons  for  the  great  suc- 
cess achieved  by  the  Milwaukee  dealers' 
association  in  conducting  a  show  at  a 
State  fair.  Since  the  motor  car  became 
a  factor,  it  has  been  exhibited  at  State 
and  county  fairs,  generally  under  can- 
vas, or  in  an  open  shed,  not  far  from 
cattle  and  sheep,  or  in  some  corner  of 
tit  fair  grounds  not  needed  for  some- 
taint;  else.  It  was  the  same  at  the  Wis- 
consin State  fair  until  1915,  when  the 
M.  A.  D.  leased  a  great  concrete,  shed- 
like "Machinery  Hall,"  spent  several 
•.bousand  dollars  in  walling  in  the  four 
Mm  with  steel  and  glass,  and  leased  out 
»psce  to  its  members  and  other  trades- 
men on  the  same  basis  as  it  did  for  the 
annual  show  held  in  the  Auditorium. 

When  the  fair  was  ovor  and  the  show 
closed  its  doors,  there  was  enough  left 
from  the  small  admission  charge  so  that 


every  member  of  the  association  could 
receive  a  percentage  return  on  his  ex- 
pense. Not.  only  that,  but  every  ex- 
hibitor was  more  than  satisfied  that  his 
expenditure  was  well  worth  while  on  the 
basis  of  sales  actually  made  and  agencies 
actually  placed. 

Although  not  scheduled  to  open  until 
Monday,  Sept.  11,  at  10:30  a.  m.,  the 
show  was  ready  for  inspection  at  2 
o'clock  Sunday  afternoon.  This  year's 
fair  was  a  7-day  event,  instead  of  run- 
ning only  5  days,  as  in  former  years. 

$3,200  for  Roads 

On  Wednesday,  which  was  State  and 
Good  Roads  day,  the  M.  A.  D.,  as  previ- 
ously pledged,  turned  over  the  entire  re- 
ceipts of  the  show  to  the  Good  Roads 
Association  of  Wisconsin,  to  further 
highway  improvement  propaganda.  It 
is  said  that  more  than  $3,200  was  re- 
alized in  this  manner. 

The  booster  tour  took  care  of  prac- 
tically all  the  advance  work  of  the  asso- 
ciation. It  called  the  attention  of  from 
750,000  to  1,000,000  people  to  the  State 
fair  automobile 


30,000  Automobiles  at  Iowa  Pair 

Des  Moines,  Iowa,  Sept.  16 — Over  30,- 
000  automobiles,  valued  at  about  $200,- 
000,000,  passed  through  the  gates  of  the 
Iowa  State  Fair  during  the  10  days  of 
that  recent  event  Over  5000  cars  en- 
tered the  grounds  daily  on  several  of 
the  big  days  of  the  fair,  and  ten  men 
were  working  at  top  speed  to  take  care 
of  the  car  entrances  during  the  rush 
hours.  The  fair  this  year,  with  a  total 
attendance  of  over  300,000.  was  the 
greatest  in  the  history  of  the  State. 


C*r  Show  Building  at 

Brockton,  Mass.,  Sept.  18— A  $25,000 
automobile  exhibition  hall  is  to  be  erected 
on  the  Brockton  Fair  Grounds.  It  will 
have  display  space  for  108  cars,  and  will 
be  completed  the  latter  part  of  Septem- 
ber. It  will  be  200  by  125  ft.,  with  only 
two  rows  of  posts,  and  will  be  electri- 
cally lighted. 


Giant's  Despair 
Climb  Oct.  7 

A.  A.  A.  Sanctions  Revival  of 
Classic— Eleven  Events 
Based  on  Car  Prices 

Wilkes-  Barre,  Pa.,  Sept,  18— The  Gi- 
ant's Despair  Hill  Climb  will  be  held 
Oct.  7,  according  to  the  A.  A.  A.  sanction. 

The  events  are  based  upon  the  selling 
price  of  the  cars  entered,  and  are:  1, 
under  $800;  2,  under  $1,200;  3,  under 
$1,600;  4,  under  $2,000  ;  5,  under  $3,000; 
and  6,  under  $6,000;  7,  Class  E,  non- 
stock, open  to  Class  C  cars  with  less  than 
230  in.  displacement;  8,  Class  C,  non- 
stock, division  6C,  231  to  300  in.;  9.  Class 
C,  free-for-all;  10,  members  of  the 
Wilkes-Barre  Auto  Club,  ears  costing  un- 
der $1,600;  and  11,  cars  owned  by  mem- 
bers of  the  Wilkes-Barre  Club,  costing 
more  than  $1,600. 


to  Have  Closed  Car  : 
October 

Omaha,  Neb.,  Sept.  20— A  distinctly 
new  departure  is  the  closed  automobile 
salon,  first  to  be  held  in  the  country  at 
Omaha  during  the  latter  part  of  October, 
and  intended  to  become  an  annual  event, 
the  same  as  the  regular  automobile  show, 
usually  held  in  February,  with  which  it 
will  not  conflict.  It  will  be  held  in  the 
main  aisle  of  the  main  Brandeis  Stores 
building,  and  will  include  the  display  of 
some  forty  closed  cars. 

If  possible  the  salon  will  be  kept  open 
during  the  evening.  It  is  planned  to  con- 
tinue it  for  3  days.  Arrangements  are 
in  charge  of  a  committee  of  I 
by  Clarke  G.  Powell. 

N.  Y.  C.  Sets  ABlde~Parking  Space.  Due 
to  Strike 

New  York  City,  Sept.  16  — Special 
parking  space  has  been  provided  in 
downtown  New  York  for  the  large  num- 
bers of  automobiles  now  being  used  by 
business  men  in  reaching  their  offices, 
owing  to  the  lack  of  transportation  fa- 
cilities caused  by  the  traction  strike. 
The  following  spaces  have 
to  meet  these  temporary  conditions: 
State  Street,  around  park  curb. 


Hall.  In  which  the  Milwaukee  dealer*  held  their  exhibit  at  the  State  Fair 


In  center  of  street. 

Burling  Slip,  Water  to 
line  In  center  of  street. 

West  Street,  Rector  to  Cortlandt  Street,  two 
lines  alone  outer  edge  of  marginal  way. 

Went  Street.  Christopher  to  Qanaevoort, 
tw^  "'ons  outl'r  edge  of  marginal  way 

Twelfth  Avenue,  Twenty-fourth  to  Thirtieth 
Street,  two  lines  along  outer  edge  of 
glnnl  way. 

Fifty-seventh  Street.   Eighth  to  r 
Avenue,  two  lines  in  center  of  street. 

Fourteenth  Street.  Fourth  Avenue  to 
Broadway.  Inside-  police  stanchions  on  south 
side  of  street. 

Fourth  Avenue,  Sixteenth  to  Seventeenth 
Street,  vehicles  to  be  barked  up  to  writ  side 
of  park  curb. 

Fourth  Avenue,  north  of  Foti 
vehirles  to  be  backed  up  on 
railing  around  monument. 
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Blevins  and  Davis  in 
Merger 

$500,000  Deal  Combines  Stu- 
debaker  Dealers — New 
Co.  Has  Six  States 

Cleveland,  Ohio,  Sept.  16 — The  Blev- 
ins Auto  Sales  Co.,  Toledo  and  Cincin- 
nati, and  the  A.  R.  Davis  Motor  Co., 
Cleveland,  both  Studebaker  dealers,  haw 
been  merged  into  a  new  $500,000  com- 
pany headed  by  Harry  W.  Blevins.  The 
company  has  contracted  for  $12,000,000 
of  Studebaker  cars  and  will  have  the  dis- 
tribution of  Studebakers  in  Ohio  and  por- 
tions of  five  adjoining  States.  The  com- 
pany starts  with  three  buildings,  in 
Cleveland,  Cincinnati  and  Toledo.  As- 
sociated with  Blevins,  who  is  president 
of  the  new  company,  are  Vice-President 
A.  R.  Davis.  Cleveland;  Treasurer  J.  O. 
Hahn  and  Secretary  H.  G.  Rossiter,  To- 
ledo. Davis  was  at  one  time  branch  man- 
ager for  the  Studebaker  corporation  and 
up  to  this  time  Hahn  has  been  Cleveland 
branch  manager. 

Harry  Newman  Resigns 

Chicago,  Iu~,  Sept.  19— Harry  New- 
man, president  of  Harry  Newman,  Inc., 
Chalmers  dealers  in  Chicago,  Milwaukee 
and  Springfield  has  resigned  to  take  a 
factory  position.  S.  E.  Comstock  has 
been  made  general  manager  of  the 
Chicago  branch.  Joseph  B.  Dicbler  will 
control  the  Milwaukee  branch  and  J.  D. 
Sullivan,  Springfield. 

Theft  Insurance  Rates  Raised 

Bloomincton,  III.,  Sept.  16— In- 
creased rates  for  insurance  against  auto- 
mobile theft  have  been  decided  upon  by 
the  Western  Automobile  Underwriters. 
The  lower-priced  cars,  which  are  in 
greater  danger  of  theft,  due  to  difficulty 
in  identification,  have  been  raised  from 
$2.76  to  $5.  On  cars  valued  at  $700  to 
$1,200  the  rate  has  been  increased  from 
$2.25  to  $3,50.  The  rate  on  cars  valued 
at  $1,200  to  $2,100,  has  been  raised  from 
$2  to  $3,  while  on  the  higher-priced  cars, 
the  advance  has  been  from  $1.75  to  $2. 

Capital-to-Capital  Car  in  Detroit 
Detroit,  Mich.,  Sept.  16 — The  capital- 
to-capital  touring  Hupmobile  reached 
this  city  to-day  to  pay  its  respects  to  the 
originator  of  the  tour,  President  J.  Wal- 
ter Drake  of  the  Hupp  concern.  The 
party  left  Lansing,  the  capital  of  Michi- 
gan, and  the  sixteenth  visited  so  far  by 
the  car,  early  in  the  day,  and  was  met 
just  outside  of  Detroit  by  a  large  party 
of  good-roads  enthusiasts,  who  formed 
a  guard  of  honor,  and,  escorted  by  a 
band,  brought  the  touring  car  through 
the  downtown  streets  of  the  automobile 
metropolis  and  out  to  the  Hupp  factory. 
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Detroit  marks  the  end  of  the  first  di- 
vision of  the  long  hike.  It  means  that 
the  car  has  now  traveled  3060  miles  of 
the  20,000-mile  trip  it  has  undertaken 
with  the  intention  of  visiting  every  State 
capital  in  the  interest  of  good  roads.  The 
car  left  Washington,  D.  C.  the  starting 
point,  on  Aug.  28. 

l/OCOmobUe  Holds  Fourth  Sale 

New  York  City,  Sept.  18 — The  Loco- 
mobile Company  of  America  is  holding  its 
fourth  semi-annual  exchange  car  show 
and  sale  this  week  at  its  New  York 
branch.  The  branch  salesroom  on  West 
Sixty-first  Street  is  devoted  entirely  to 
exchanged  and  rebuilt  Locomobiles. 

Ohio  to  Drive  Out  Motor  Leagues 

Columbus,  Ohio,  Sept.  16— State  In- 
surance Superintendent  Frank  Tagpart 
declared  he  would  start  at  once  the  task 
of  driving  out  of  Ohio  all  of  the  motor- 
ists' leagues  and  organizations  which 
sell  with  their  membership  psuedo  in- 
surance policies  which  provide,  besides 
membership  in  the  organization,  mone- 
tary compensation  in  case  of  accidents, 
free  legal  advice,  free  legal  defense  and 
many  other  attractive  features. 

Judge  Taggart  ruled  these  organiza- 
tions are  doing  an  insurance  business 
without  complying  with  the  insurance 
laws  of  the  State,  and  as  such  are  illegal 
and  their  agents  are  subject  to  prose- 
cution. 

Arrested  as  Tire  Swindlers 

Akron,  Ohio,  Sept.  16 — Carl  F.  Geyer, 
manager  of  the  Double  Service  Tire  A 
Rubber  Co.,  here,  and  manager  of  two 
other  tire  concerns,  and  Ralph  C.  Harper, 
assistant  manager,  were  placed  under 
arrest  here  by  Federal  authorities  on  a 
charge  of  using  the  mails  to  defraud. 

Geyer  and  Harper  are  charged  with 
doing  a  fraudulent  mail  order  business, 
and  Federal  authorities  said  they  had 
sold  hundreds  of  defective  tires,  repre- 
senting them  as  standard  quality. 

The  arrests  are  the  result  of  a  year 
or  more  of  investigation  here  by  Federal 
officers  and  automobile  clubs  of  North- 
ern Ohio. 

Geyer  and  Harper  also  are  alleged  to 
have  been  receiving  tires  for  repair 
without  returning  them.  They  sold 
stock  in  the  company  for  25  cents  and 
guaranteed  buyers  80  per  cent  dividends, 
according  to  Federal  officers. 

Velie  Represented  in  Australia 

Mol.lNE,  ILL.,  Sept.  1«— The  Velie 
Motor  Vehicle  Co.,  this  city,  has  closed 
with  Andrew  Rubertson,  representing 
Clutterbuck  Bros.,  Sydney,  Australia, 
for  representation  of  the  Velie  line  in 
that  country. 


September  tl,  IB  I « 

J.  W.  Packard  a 
Packard  Dealer 

Buys  Buffalo  Branch  of  New 
York  Co.— Will  Also 
Handle  Liberty 

Buffalo.  N.  Y.,  Sept.  18— J.  W.  Pack- 
ard, who  founded  the  Packard  Motor 
Car  Co.,  Detroit,  Mich.,  and  who  gave 
his  name  to  the  car,  has  re-entered  the 
automobile  industry.  He  has  purchased 
the  Buffalo  interests  of  the  Packard  Mo- 
tor Car  Co.  of  New  York,  and  will  con- 
duct the  Buffalo  branch  as  an  agency, 
handling  the  Packard  and  the  Liberty. 
Mr.  Packard  is  president  of  the  new 
business,  which  is  called  the  Packard 
Buffalo  Motor  Co.,  Inc.  B.  C.  Day,  for- 
mer manager  of  the  branch,  is  vice-presi- 
dent, and  the  other  directors  are:  W. 
D.  Packard,  capitalist,  a  brother  of  the 
president;  E.  C.  Sutton,  president  of  the 
Wheal's  Ice  Cream  Co.,  and  L.  R.  David- 
son of  the  Davidson  Ore  Mining  Co. 

The  first  Packard  car  was  built  in 
Warren,  Ohio,  by  J.  W.  Packard,  in  1899. 
While  the  business  was  still  in  its  infancy 
Mr.  Packard  sold  his  interest  to  the 
group  which  now  controls  it,  and  ha* 
not  been  actively  connected  with  the  in- 
dustry since. 

The  Packard  Motor  Car  Co.  of  New 
York  has  opened  a  branch  in  White 
Plains.  * 

Iowa  Denby  Dealers  Meet 

Des  Moines,  Iowa,  Sept.  16— Iowa 
dealers  for  the  Denby  Motor  Truck  were 
assembled  here  during  State  fair  week, 
and  at  their  convention  listened  to  talks 
by  Garvin  Denby,  president  of  the  com- 
pany, and  W.  J.  Aitken,  sales  manager, 
who  came  from  Chicago  for  the  event. 
President  Denby  predicted  a  big  business 
ahead  in  Iowa  for  the  motor  truck  men. 
both  among  farmers  and  merchants. 

Abler  Opens  Office  in  N.  Y. 
New  York  City,  Sept.  18— M.  M.  Ab- 
ler, manufacturers'  representative,  with 
branches  in  Amsterdam,  Holland,  Bir- 
mingham, England,  and  Soerabaya,  Java, 
has  opened  a  New  York  office  at  32  Union 
Square  East.  The  concern  is  now  rep- 
resenting Studebaker  cars,  Goodyear 
tires,  the  Automobile  Supply  Mfg.  Co., 
Brooklyn,  N.  Y.,  and  intends  other  con- 


Bearings  of  Pa-  Branch  in  ChkaKo 

Philadelphia,  Pa.,  Sept.  16— The 
Bearings  Co.  of  Pennsylvania,  this  city, 
will  open  a  branch  in  Chicago.  Louis 
C.  Smith,  formerly  associated  with  the 
Class  Journal  Co.  in  Chicago,  will  be 
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Tire  Plant  Progresses— The 

new  unit  of  the  plant  of  the  Standard 
Tire  A  Rubber  Co.,  Willoughby,  Ohio,  is 
almost  completed.  It  contains  a  power 
plant  sufficient  to  turn  out  1600  to  1800 
tires  per  day.  Equipment  has  been  or- 
dered. The  company  is  now  bringing  out 
*  black  tread  tire  guaranteed  to  run 


Atterbury  Rebuilds— Atterbury  Motor 
Car  Co..  Hertel  Avenue,  Buffalo,  N.  Y.,  is 
rebuilding  it*  factory  recently  destroyed 
by  fire.  The  estimated  cost  of  the  new 
factory  is  $50,000. 

Tire  Plant  for  Belleville— Maple  Leaf 
Tires,  Ltd.,  has  secured  a  factory  site 
of  22  acres  in  Belleville,  Ont.,  and  has 
commenced  building  operations.  The 
company  will  employ  100  hands  at  the 
start  The  main  building  will  be  nearly 
300  ft.  long  and  of  concrete  and  steel 
construction.  It  is  intended  to  rush  it 
toward  completion  before  cold 
sets  in.  Fifty  men  are  now  at 
paring  for  the  foundation. 

Overland  Service  Plant  in 
The  Willys-Overland  Co.  has  leased  a 
site  150  by  130  at  St.  Marks  and  Under- 
bill Avenues,  Brooklyn,  N.  Y.,  on  which 
it  will  erect  a  service  plant.  The  rental 
for  a  period  of  years  is  $100,000. 

Hudson  Service  Plant  in  N.  Y.— The 

Hudson  Motor  Car  Co.  of  New  York, 
Inc.,  has  let  the  contract  for  a  service 
station,  203  by  239,  four  stories,  between 
West  Sixty-eighth  and  West  Sixty-ninth 
Streets  and  the  North  River. 

Tom  Thumb  Tractor  Grows— The  Tom 
Thumb  Tractor  Co.,  University  and 
Thirtieth  Avenues,  S.  E.,  Minneapolis, 
Minn.,  plans  increasing  its  facilities  to 
twenty -five  tractors  per  day  by  April  1. 


1917.  The  plant  now  makes  ten  tractors 
per  week  and  employs  about  thirty  men. 
This  number  may  be  increased  to  200. 

Harrow  Spring  Adds — The  Harrow 
Spring  Co.,  Kalamazoo,  Mich.,  ia  to 
build  a  large  addition  to  its  plant. 

Chriatensen  to  Expand — The  Christen- 
sen  Engineering  Co.,  Milwaukee,  Wis., 
which  has  increased  its  capital  stock 
from  $300,000  to  $1,000,000,  will  immedi- 
ately increase  its  output  of  the  Christen- 
sen  air-starting  mechanism.  The  starter 
is  generally  used  on  fire  department  cars, 
aeroplanes  and  motor  trucks,  many  hav- 
ing been  shipped  to  Europe  in  the  last 
18  months  for  war  purposes.  The  fac- 
tory at  841  Thirtieth  Street  will  be  en- 
larged and  from  75  to  100  men  added  to 
the  payroll. 

Boone  County  Tire  Buys  Site— The 
Boone  County  Tire  and  Rubber  Co.  has 
been  organized  and  will  shortly  com- 
mence the  manufacture  of  tires  at  Belvi- 
dere,  111.  Ten  lots  have  been  purchased 
in  a  suburb  of  that  city  and  plans  have 
been  prepared  for  the  necessary  build- 
ings. When  in  operation,  the  plant  will 
turn  out  200  tires  per  day  and  will  em- 
ploy from  150  to  200  persons.  It  is  hoped 
to  have  the  buildings  erected  and  ma- 
chinery installed  by  Jan.  1. 

Parker    Rust    Proof    to    Build— The 

Parker  Rust  Proof  Co.,  Detroit,  Mich., 
which  will  manufacture  a  rust-proof 
liquid  used  on  motor  cars,  has  purchased 
a  site  on  Conant  Road,  in  Hamtramck, 
for  a  factory,  work  on  which  has  already 
been  started.  It  is  stated  that  700  men 
will  be  employed  in  the  plant. 

Big  Four  Tire  Plant— The  Big  Four 
Tire  and  Rubber  Co.,  Cleveland,  Ohio, 


has  purchased  as  temporary  quarters  the 
plant  of  the  Ohio  Rubber  Co.  on  the 
Lake  Shore  and  Big  Four  tracks  at 
Berea  for  about  $12,000.  There  are  18,- 
000  sq.  ft.  of  floor  space  in  the  plant, 
which  occupies  a  tract  of  5%  acres. 
The  company  is  moving  ita  machinery 
into  the  building  and  expects  to  begin 
manufacturing  in  about  60  days.  The 
company  is  to  manufacture  a  patented 
combination  rubber,  fabric  and  steel 
tire. 

United    Smelting'*    New    Mill*—  The 

United  Smelting  &  Aluminum  Co.,  Inc.. 
New  Haven,  Conn.,  has  opened  ita  new 
rolling  mills  in  that  city.  Work  is  fur- 
nished in  aluminum  sheet*,  coils,  circles, 
etc.,  to  any  specifications. 

Miller  Has  Factory  Paper— The  Miller 
Rubber  Co.,  Akron,  Ohio,  is  issuing  a 
factory  paper  entitled  "Miller  Talk," 
every  one  of  the  3000  employees  being 
I  to  contribute. 

>pens  in  Kansas  City— The 
new  branch  building  of  the  Firestone  Tire 
and  Rubber  Company  in  Kansas  City, 
Mo.,  was  opened  Sept  14,  and  a  dealers' 
convention  was  held  during  the  day, 
which  was  attended  by  500  dealers  from 
various  points  in  the  branch  territory. 

The  new  building  is  eight  stories  high, 
and  contains  shop,  storage  and  shopping 
facilities. 

The  dealers  spent  part  of  the  morning 
inspecting  the  new  quarters  and  meeting 
the  various  Firestone  executives  from 
the  home  office  in  Akron.  The  day's 
event*  included  a  group  photograph, 
luncheon,  motor  parade,  business  session, 
in  which  sales  and  distribution 
were  discussed,  and 
in  the 
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ASSOCIATIONS 

IS—  Indianapolis,  Conven- 
tion for  Formation  of  In- 
diana Automobile  Trade 
Assn..  under  auspices  of 
N.  A.  T.  A..  Hotel  Clay- 


<W.  2-S— St.  Louis.  Fall  Meet- 
ing  Ann.    of  Automobile 

Jobbers. 


Ort  l-T  — Kanaaa  City.  Mo.. 
^lera^Show.^Americnn 

Kjin^as  City  M.  C.  Dealers/ 
Asan. 

Oct  11— Flint.  Mich.,  Fall  Meet- 
ing National  Aaan.  of  Au- 
tomobile Accessory  Job- 
bers. 

r»«.  2-9— Electricians'  Country  - 
Celebration. 


CONTESTS 


S-pt.  29—Trcnton.  N.  J..  Inier- 
Slate  Fair.  H.  P.  Murphy. 
Itaclng  See. 


10— Astor  Cup  Kace,  2i0 
miles,  Shcipahead  Bay 
Speedway,  Sheepshcad 
Bay.  N.  Y. 

7— Philadelphia  Speedway 

I  lace. 

7 — Omaha  Speedway  Itace 
14  —  Chicago  Speedway 
Race. 

Oct.  19—  Indianapolis.  Ind..  Pace, 
Indianapolis  Motor  Speed- 
way. 

21  —  Kalamazoo.  Mich.. 
Track  Itaces,  Kalamaiuo, 
Motor  Speedway 
22-23 — I»B  Angeles.  Cat. 
Commercial  Cur  reliability 
Tour. 

m  and  18 — Santa  Monica, 
c'al..  Vanderbllt  Cup  and 
firnnd  l'rlx  llacea. 
April.  1917— Loa  Angeles  to  Salt 
Lake  flty  Itoad 


Sept. 


Oct. 

Oct. 
Oct. 


Oct. 


Oct. 


Nuv. 


SHOWS 

Sept.   25-20— Salem.  Ore..  State 
Fair.  Joseph  M.  Kleg.  man- 


Oct.  S-II— St.  Louis.  Mo.,  Open 
Week.  Dealers'  Asan. 

Oct.  9— Kansas  City,  Mo..  Fourth 
Annual  Trade  and  Booster 
Toura,  Kansas  City  Motor 
Car  Dealers'  Asso- 
rt 14  -  31  —  Pallas.  Texas. 
Show.  State  Fair. 

inn  —First  l>an-Americun  Aero- 
nautic Exposition.  New 
Tork  City:  Aero  Club  of 
America,  American  Society 
of  Aeronautic  Engineers. 
Pan-American  Aeronautic 
Federations. 

Ian.  (S-U.  1917— New  York  City. 
Show,  t'.rand  Central  ral- 
nce.  National  Automobile 
Chamber  of  Commerce. 

Jan.  13  -  20  —  Montreal.  Que.. 
Show.  Montreal  Automo- 
bile. Trade  Assn. 

Ian.  20-27— Montreal,  Que..  Au- 
tomobile Trade  Assn 


.Lin.   27-Feb.   1.  1917—4 

111.   Show.  Coliseum, 
tlonal  Automobile  ' 
her  of  Commerce. 
Kelj. — Newark.  N.  J..  Show,  First 

lteglmcnt  Armory. 
Feb.  lft-15-St.  Louis.  Mo.,  Show 
Auto   Manufacturers,  and 
Dealers'  Assn. 
Feb.  3-10 — Minneapolis,  Minn., 
Show,   Minneapolis  Auto- 
mobile Trade  Assn. 
Feb.  2«-March  S— Omaha.  Nab.. 
Show;  Auditorium.  Omaha 
Automobile  Show  Assn. 
March     3-10  —  Boston.  Ma*. 
Show,    Mechanics'  Hldg.. 
Boston   Automobile  Deal- 
era'  Assn. 

5-10— Ft.  Dodge.  Iowa. 
Northern  Iowa  Show.  New 
Terminal    Warehouse,  O 


TRACTOR 

Oct.  14-29 — Dallas,  Tex..  Demon- 
stration. Texas  Slate  Fair. 
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Picard  &  Stern  Ford  Dealers— A.  J. 

Picard  and  E.  Joseph  Stern  have  opened 
a  Ford  agency  at  1659  Broadway,  New 
York  City.  Picard  is  the  principal  in 
A.  J.  Picard  &  Co.,  an  accessory  jobber 
and  dealer  and  distributer  of  the  Gene- 
motor  electric  system  for  Fords.  Stern 
is  associated  with  Picard  in  the  Picard 
company. 

To    Handle  Scrippe-Booth-Michigan 

distribution  of  the  Scripps-Booth  four 
and  eight-cylinder  cars  has  been  secured 
by  the  newly-formed  Oldsmobile  Distrib- 
uting Company,  Detroit.  Recently  W. 
H.  Collins  and  F.  J.  Muellerschoen 
bought  out  the  Oldsmobile  branch  here, 
and  the  taking  on  of  the  Scripps-Booth 
adds  another  car  to  the  line. 

Howard  Denneen's  N.  E.  Salea  Mgr.— 
S.  B.  Howard,  formerly  eastern  and 
foreign  representative  of  the  General 
Motors  Company,  has  been  appointed 
New  England  sales  manager  of  the  Den- 
neen  Motor  Company,  Cleveland,  Ohio. 

E.  P.  Strang,  formerly  with  the  Kirk- 
Latty  Mfg.  Co.,  Cleveland,  has  been  ap- 
pointed middle  western  sales  manager  of 
the  Denneen  company. 

Flak  Rubber  Builds  Servic 
The  Fisk  Rubber  Company  opened  a 

Hice  and  service  station  in  Gales- 
Ill.,  leasing  a  new  building,  corner 
of  Simmons  and  South  Kellogg  Streets. 
The  Galesburg  branch  is  one  of  a  series 
being  established  throughout  Illinois. 
The  building  has  a  frontage  of  60  ft.  and 
a  depth  of  80  ft.  A  vulcanizing  depart- 
ment and  repair  shop  will  be  inaugu- 
rated. 

Earle  and  Boggs  Open  N.  Y.  Office — L. 
H.  Earle  and  G.  A.  Boggs,  who  resigned 
from  the  Continental  Motors  Company 
last  July,  have  incorporated  as  Earle  & 
Boggs,  to  act  as  manufacturers'  repre- 
sentatives for  materials.  Offices  have 
been  taken  at  1790  Broadway,  New  York 
City,  and  accounts  opened  with  the 
Pierce  Governor  Company  and  the  Blood 
Brothers  Machine  Company. 

King  from  Branch  to  Factory— Changes 
have  been  made  at  the  New  England 
branch  of  the  B.  F.  Goodrich  Co.  at  Bos- 
ton by  the  promotion  of  officials  to  the 
factory.  Edward  King,  for  m  iveral  years 
office  manager,  has  been  brought  to  Akron 
to  join  the  administration  forces.  O.  E. 
Hoeger,  for  some  years  office  manager 
at  St.  Louis,  has  been  moved  to  the  Bos- 
ton branch.  C.  E.  Littlefield,  who  had 
charge  of  advertising  and  publicity  at 
Boston,  has  been  promoted  to  a  position 
at  Akron  under   E.  C.  Tibbetts.  Mr. 


Cleveland  Retail 

Motor  Car  Agency 


King  was  presented  with  a  gold  watch 
by  his  associates  before  leaving  for 
Akron. 

Storey  Takes  Maxwell  in  Canada — F. 

H.  Storey,  formerly  an  official  of  the 
Maxwell  factory,  at  Detroit,  Mich.,  has 
arrived  in  Winnipeg,  Man.,  to  take  over 
the  interests  of  the  Maxwell  Company 
of  Canada,  from  Fort  William  to  the  Pa- 
cific Coast. 

One  of  the  first  steps  Mr.  Storey  will 
take  will  be  the  complete  reorganization 
of  the  Maxwell  service  department  in 
Winnipeg.  Also  there  will  be  new  show- 
rooms of  the  type  used  by  the  Maxwell 
American  firm  during  the  New  York- 
Chicngo  and  Boston  automobile  shows 
last  year,  opened  at  700  to  708  Portage 

News— The  Jordon 
has  been  formed  to 
handle  the  Jordon  in  Cleveland,  Ohio, 
and  space  has  been  taken  temporarily 
at  2052  Euclid  Avenue.  C.  C.  Neighbors, 
formerly  of  the  Neighbors  Motor  Car 
Company,  will  be  the  manager,  while  V. 
E.  Watkins  will  be  sales  manager.  Their 
territory  will  consist  of  Cleveland  and 
northeastern  Ohio. 

The  Carris-Franklin  Company,  1829 
East  Thirteenth  Street,  will  handle  the 
Franklin  in  Cleveland  and  adjacent  terri- 
tory. C.  S.  Carria  has  been  associated 
with  the  Franklin  organization  for  thir- 
teen years.  The  employees  of  the 
ice  department  of  the  agency  all 
from  the  Franklin  factory. 

The  local  sales  office  of  the  Standard 
Tire  A  Rubber  Co.,  at  Cleveland,  has 
been  moved  from  5017  to  6521  Euclid 
Avenue.  The  executive  offices  remain  in 
the  Hippodrome  Building. 

J.  Preston  Penfield  has  been  chosen 
president  of  the  Luxurious  Light  Car 
Co.,  1849  Euclid  Avenue,  Cleveland,  to 
succeed  J.  M.  Smith,  who  has  gone  to 
the  Cole  Sales  Co.  of  Indiana. 

E.  D.  Endsley  has  been  appointed  sales 
manager  of  the  Alter  Motor  Car  Com- 
pany, distributer  of  Scripps-Booth  and 
Liberty  in  Cleveland. 

Gets  H.  A.  L.  in  Ohio— A.  W.  Wood- 
ruff has  organized  the  Woodruff  Motors 
Co.  and  has  opened  offices  and  sales- 
rooms at  2019  Euclid  Avenue,  having 
been  appointed  distributer  of  the  H. 
A  L  for  northern  Ohio. 


James  F.  Rogan,  who  has  been  acting 
as  local  distributer,  will  become  resident 


Edison   Opens   in    Los   Angeles — The 

Edison  Storage  Battery  Supply  Co.  has 
opened  its  Ix>s  Angeles  office  on  the 
fourth  floor  of  the  San  Fernando  Build- 
ing, Fourth  and  Main  Streets. 


H.  A.  L.  California 
Eugene  Schukr  Co.,  San  Francisco,  Cal., 
has  been  appointed  distributer  for  H. 
A.  L.  cars  for  the  State. 

Pearl  Motor  Car  Co.,  Los  Angeles, 
will  have  charge  of  the  territory  of 
southern  California. 

Mountain  Trade  News— The  Colorado 
Motor  Co.,  Denver,  is  the  name  of 
a  new  Reo  distributing  agency  for 
Colorado,  with  headquarters  at  1535 
Cheyenne  Place.  The  manager  is  George 
J.  Hawley,  formerly  manager  of  the 
Reo-Saxon  Auto  Salea  Co.,  Colorado 
Springs. 

The  WilliBm  Thorney  Auto  Co., 
Denver,  Apperson  distributer  for  Colo- 
rado and  Wyoming,  has  secured  the 
Regal  distributing  agency  for  the  same 
territory. 

The  Carter  Motor  Car  Co.,  Denver, 
formerly  the  Overland  Auto  Co.,  which 
was  Overland  distributer  for  Colorado 
and  Wyoming  several  years  up  to  the 
recent  opening  of  the  Willys-Overland 
branch  here,  now  has  the  King  and  Saxon 
distributing  agency. 

The  Motor  Bank,  Denver,  Is  the  name 
of  a  bank  just  opened  at  1246  Broad- 
way, chiefly  for  the  purpose  of  helping 
dealers  finance  their  business  when  stock- 
ing up  with  cars. 

The  Roberts  Auto  Co.,  Denver, 
Marmon  distributer  for  Colorado  and 
Wyoming,  is  having  a  $20,000  building 
erected  at  1231-1239  Broadway,  on  a 
$30,000  site.  The  building  will  be  two 
stories  high  and  50  by  150  ft. 

Heiser  Brothers  Co.,  Denver,  Velie 
distributer  for  Colorado  and  Wyoming, 
has  moved  from  1236  Broadway  into  a 
new  $38,000  building  of  it*  own  at  700 
Broadway.  The  new  structure  is  50  by 
125  ft.,  one  story  and  basement. 

The  Premier  Motor  Car  Co.  of 
Denver,  is  the  name  of  a  new  $25,000  in- 
corporation to  distribute  the  Premier  in 
Colorado,  Wyoming  and  New  Mexico.  O. 
H.  Woods  is  president  and  treasurer,  and 
Charles  H.  Davis,  formerly  aalesman  for 
the  Norton-Buick  Co.,  is  manager.  The 
salesroom  will  be  located  in  the  Fisk 
Building. 

The  Cadillac  Motor  Co.,  Denver, 
Cadillac  distributer  for  Colorado  and 
Wyoming,  is  erecting  a  $40,000  fireproof 
building  of  steel,  concrete  and  brick,  on 
the  corner  of  Broadway  and  East  Four- 
teenth Avenue.  It  will  be  60  by  186  ft., 
three  stories  and 
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Full  Complement  of 
Balls  witn  Uninter- 
rupted Raceways  of 
Full  Deptn. 

Here  we  find  the  initial  reaeon  for  trie 
greater  general  efficiency  of  Curney 
Hull  Bearing*  and  (or  their  apecial  arid- 
ity to  carry  exceedingly  large  thruat  ...  I- 
as  well. 

Thia  feature  ia  largely  due  to  tKe  unique 
dcaign  of  Gurney  Ball  Bearings.  Firat.  in 
permitting  a  raceway  literally  full  .if  hall* 

and  secondly,  in  permitting  the  uae  of 
a  full  depth  raceway  with  unhroken  aidea. 

Some  other  heannga  uae  aa  many  halla 
aa  we  do  hut  their  racewaya  either  are 
ahallow  or  weakened  hy  the  uae  of  a  fill- 
ing slot.  Some  other  heannga  have  a  full 
depth  uninterrupted  raceway  hut  they 
do  not  uae  aa  mmny  halla. 

In  Gurney  Ball   H,  only  do  you 

find  full  complement  of  halla  wtth*\imn- 
tcrriipted  racewaya  of  full  depth 

Gurney  Ball  BcaringCompany 

OtnraJ  Patrnt  Lictmtr 
Jamestown.  N.  Y. 

Chicago    III  SI.  Y.  City 
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WATERPROOF  LEAKING  TOPS 

WINTER  IS  COMING 

PEERLESS  MOHAIR 
TOP  DRESSING 

MAKES  OLD  TOPS  LOOK  NEW 

Dries  over  night  ready  for  uw.    Anyone  can  apply  it. 
Over  8,000  auto  painters  use  and  endorse  it 


PEERLESS  AUTOMOBILE  SPECIALTIES 


Peer  Iran  Mohair  Tup  l»m«lnc 

PwrlMi  Leather  Tup  lJ>r««»4ti|f 

PrrrlpM  Llniiuc  Dye 

--rln.il  CuaMon  l>r*«alnit 

Pwrlr«p  L«amp  Knnm-l 

Pi**rle«M  Lamp  Kaania-1  Doll 

V*»r\m*  CjrHiwleT  |MM] -ntark 


Sold  by 


r.-.n,.*.  Eiin  Pin*  Btaik  Jsyso 
Vvrrtom  Liquid  Vtl 
IVt-rku  Auto  Holy  - 
IWrb-s.  Mlrroroid 
I'lt- rlr»  Arid  l'raat  Blttori  M 
Ill.-k 

IWrl,«.  r„rd  Tim  brrasinc 
IVcr-rn  Antl  Mi»l  Him  fsli.1 


and  Hardware 

Mnd»  only  by 


THE   COLUMBUS   VARNISH  CO. 


.  OHIO 


i!iim.:iiiiimimin 


■UUi:iui.I-u.J-U~.:~. 


EnEHEEu! 


urriirmuijiH-'CiumiwiTra 


You  Need  a  Whitney  Hand  Miller 

■o  you  won't  have  to  turn  away  profitable  repair  business, 
or  turn  it  over  to  the  machine  shops. 

With  the  WHITNEY  you  can  handle  the  work  right  on 
the  spot.  You  can  avoid  delay.;  you  can  accommodate 
customers. 

The  WHITNEY  will  measure  up  to  about  any  milling 
job  you'll  be  called  on  to  do  in  the  line  of  auto  repairing. 
With  it  you  can  cut  gears,  sprockets,  cams,  do  key 
seating,  straddle  milling,  profiling,  slotting,  slabbing  and 
hundreds  of  other  operations. 

Simply  drop  a  postal  for  Catalog  No.  4 

The  Whitney  Mfg.  Co.,  Hartford,  Conn. 

Chains-Key.    Hand  Milting  Machines 


THE  ADVERTISERS'  INDEX  is  published  •  ceavaaisBce  sod  not  ss 
a  part  of  the  sd»*rtuin«  contract.    E»*ry  car*  will  be  takes  to  index 


Ahlberg  Bearing  Co  

American  Ball  Bearing  Co  

American  Sheet  ft  Tin  Plate  Co  

At  water  Kent  Manufacturing  Works 


55 
78 

u 


Bearing  Co.  of  America   57 

Beaver  Mfg.  Co   57 

Bosch  Magneto  Co   81 

Bossert  Co   61 

Bound-Brook  Oil-Less  Bearing  Co   75 

Boyle  Co.,  A.  S   79 

Rubber  A  Tire  Co.   64 

Co»   61 


Celf  or  Tool  Company . .    60 

Central  Steel  Company   86 

Champion  Ignition  Co   66 

Columbus  Varnish  Co.,  The   48 

Combination  Rubber  Mfg.  Co   57 

Connecticut  Telephone  ft  Electric  Co   57 

Continental  Motor  Co.  Front  Cover 

Corcoran-Victor  Co   56 

Cullman  Wheel  Co.    55 


Detroit  ft  Cleveland  Nav.  Co 
Stamping  Mfg.  Co  

Co  


3 


Eclipse    Machine    Co   61 

Edmunds  ft  Jones  Corp    58 

Einemann  MaRneto  Company    67 

Electric  Auto-Lite  Co   60 

&  TubeSiending  Works. .  .  55 


Fahrig  Metal  Co  

Firestone  Tire  ft  Rubber  Co . . 
Foster  Accessories  Co.,  C.  H. 
Fracto  Specialty  Co  


G-O  Manufacturing 


60 
68 

67 
SS 


tl 
66 
74 

n 
60 
47 


Hartford.  E.  V..  lnc  56 

Hess-Bright  Mfg.   Co   7a 

Hotel  Lenox      66 

Houk  Mfg.  Co     58 

Hoyt  Metal  Company  49 

Hyatt  Roller  Bearing  Co    56 


Indiana  Rubber  ft  Insulated  Wire  Co 


11. 


Johns-Manvillc  Co 
Johnson  Company 
Johnson  ft  Sons.  S.  C 


J 
W 


56 


» 
76 
71 
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K-W  Ignition  Co   63 

Keystone  Vehicle  Co   6a 

Kissel  Motor  Car  Co  8a  &  83 

L 

Liberty  Motor  Car  Co   57 

Loiter  Co..  H.  A   64 

M 

Mercer  Automobile  Co   58 

Merrill  Spring  Co.,  E.  R   55 

Milwaukee  Machine  Tool  Co   56 

Moltrup  Steel  Products  Co   59 

Motor  World    60 

Mutty  Co..  L.  J   63 

N 

National  Rubber  Co   60 

Newark  Stamping  ft  Foundry  Co   55 

New  Departure  Mfg.  Co   59 

New  Process  Gear  Corporation   56 

Nordyke  ft  Marmon  Co  69  ft  70 

Norma  Co.  of  America   3 

N.  1.  Car  Spring  ft  Rubber  Co   55 

N.  Y.  ft  N.  J.  Lubricant  Co   65 

P 

Pantasote  Company    65 

Park  Drop  Forge  Co   65 

Perlman  Rim  Corp   55 

Pfau  Mfg.  Co   6a 

Pittsfield  Spark  Coil  Co   73 

Porcelain  Products  Company   61 

Prest-O-Lite  Co   58 

R 

Rajah  Auto  Supply  Co   58 

Rayfield  Carburetor  Co   84 

Regal  Motor  Car  Co   85 

R.  ft  H.  Platinum  Works   59 

Russel  Motor  Axle  Co   56 

S 

Salisbury  Wheel  ft  Manufacturing  Co   57 

Seiss  Mfg.  Co   59 

Sheldon  Axle  ft  Spring  Co   58 

Simms  Magneto  Co   64 

Splitdorf  Electrical  Co   6a 

Spring  Lock  Nut  Company   1 

Sterling  Motor  Co   63 

Stewart- Warner  Corp  and  Cover 

Stromberg  Motor  Devices  Co   58 

Studebaker  Corp   4 

T 

Tuthill  Spring  Company   77 

U 

U.  S.  Ball  Bearing  Co   80 

W 

Ward  Leonard  Electric  Co   57 

Warner  Gear  Company  3rd  Cover 

Waukesha  Motor  Co   59 

Weston  Electrical  Instrument  Co   57 

White  ft  Bagley  Co   a 

Whitney  Mfg.  Co   48 

Willys-Overland  Co  Back  Cover 

Winkley  Co   60 

Z 

Zenith  Carburetor  Co   56 


SOLVES  THE  PROBLEM 

of  having  extra  bulbi  always  ready  in  ca*e  of  accident 
or  breakage. 

It  is  a  round  metal  container  with  removable  cover*  at 
each  end— each  cover  i*  provided  with  a  spring  socket 
which  holds  the  bulb  more  securely  than  in  the  lamp*. 
Keep  your  a  pa  re  bulb*  in  the  DOVER  TWO- LITE  BULB 
CARRIER;  a  I  way »  ready  when  needed. 
Carry  it  in  your  tool  kit.     35c  each. 


1551 


When  figuring  on  l|| 
die  castings  or 
bronze-backed 
babbitt-  lined 
bearings,  remember 
that  we  are  the  larg- 
est manufacturers  of 
white  metal  alloys  in 
the  world. 


Die  Castings 

Our  products  are  "the  dependable  kind" 
— accurate,  dense,  true  to  specifications. 
35  years'  experience  in  the  mixed  metal 
business  ensures  correct  formulae  for 
your  special  needs. 
Send  blueprints  for  quotations  on 
your  requirements 

Hoyt  Metal  Company 

Largest  Manufacture™  ol  White 
Metal  AUoyi  in  tb*  World 
300  NnrtH  firoaiwiy.  St. 
1 1 1  *•:«•!....  Hn  York 
IMS  W.itm«a1.rBl:i  Chitaf* 
308  MoMltt  fc,  .-  CM-:,- 
lutci  and  Lt»ii  Si  1 
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THE  AUTOMOBILE 


The  Cl^^^in^House 

of  the  Automobile  Industry 


jFor-  LfhcontJ-ffand Gars.  Jlurplus  73arfs ,Acc  os*r or/es,  Tires 
\]*f<ichinery  &  oil  other Jpacia  I  Annotate  ornertts  of  s  .//mi/ar  Cnaracicr*- 


Business  Opportunities 


TO  MANUFACTURERS 

Wc  Are  open  f.ir  a  gie-l  Hit-  to  wll  lo  Automobile 

•  iloksasU  .■•>..' 

Auto  Appliance  Co. 

 1IHI0   Broadway,   New  York  

We  are  Btanofactarera'  Sale*  Asriti 

and  ire  open  for  ONkS  more  up-to-date  Automobile 
Aitt— OCT  to  conanlete  our  line.  Oar  .sloainen  corer 
to*  Jobbcra  eiclualrelj  tbroughoul  U.  8 

Jol  U  OIEI.  mm  Tbe  Automobile. 


Carbureters 


ALL  SEASON'S  RECORDS 

made  with 

SCHEBLER  EQUIPMENT 

wtir  Dot  get  ■  Srbebler  M  .,1 *  I  H  Carbureter  for 
rear  tar?    Our  eirnaage  proposition  makes  It  eaej. 

J.  C.  NICHOLS 

Direct  Factory  Dlatrltwtor 
1673  Broadway  New  York 

«LI(1HTI,T   tHKD  CtRHIRKTORS 

Stromberg,  Rajfteld  and  Model  I,  Bcbrbler  In  nearly 
all  alaaa,  $9  aaen.    Condition  guaranteed.  Tenna 

0.  0.  D.  or  calk  wllb  order.    Wben    h-ii  a>  »• 

Denies  order  gooda  are  alilptiad  prepaid.  Henry 
X.  Currier,  6  Harmony  St.,  Salem,  Maaa. 


Cars  for  Sale— Wanted 


locomobile:  "«-4S" 

with  Stone  Landaulet  bodj.  Thla  la  a  bargain  If 
liken  at  once. 

Condon 

2*33  Wabaab  Av<  .  Chicago  Calumet  5311 


Matheson 

Cart  and  Repair  Parts 

Frank  F.  Mathaeon      Wilkes-Barre.  Pa. 


Help  &  Situations  Wanted 

A  Competent  tngineer 

all]  be  n|ien  for  engagement  Oet.  let.  Twelve  rear** 
egnerlence-  In  plea.ure  and  eonjtuerrlal  ear  dcelgn 
Ik  r*apc««'Me  MMBgsV     Are  32. 

Bo«  W  728.  rare  The  Automobile. 

DealaTnlaaT    and     Prodsrtlon  Raginrrr 

with  old  Ignition  cobcern  wanta  to  nuke  rbange  for 
larger  preposition. 

Box  X1I2,  care  The  Automobile. 

PRODUCTION  MANAGER 

trill  n*»  opvn  for  tos^ffttmnat  Oct.  Int.  Twelve  jf«rt' 
eiptrlrm*  In  *>n(<ni*t>rinc  *«'1  prtHlu<-lli>«  wllb  promt 
m-ot  automobile  manafacturrri. 

Bos  cur.-  The  Automobile. 

Wanted^Sales  Manager 

To  beadle  sal**  for  a  Urgf,  well  eaUbllahed  cam- 
paoj  conoerieil  wllb  tbe  aut<.mot.lt>  Industry.  The 
roCDpeny  ts  one  of  tbe  largest  of  Its  kind  In  tbe 
country  and  tm«  the  m*rea«ary  Oru.ii.iitl  reai»on-)!hUll7- 
Afipllrant  must  bav**  had  wide  wpertriK*  In  banillltx 
Mletaiirn  and  ">tnlu<iln*t  aale*  caropaltna.  altboucb 
autoiuoMlr  r>iprrlenre  ant  nerMMvary.  Prefer  m«-a 
familUr  wllb  hardware,  electrical  or  mertianU'il 
llnea,  In  replylnc  girt  the  following  Information: 
name,  addrnas,  mgr.  married  or  alnjtle,  prea*>nt  env 
ploymvnt  am!  N-rrt,,  of  Mm*  r«nne«liw1.  iithrr  run- 
ttenl<K.a  prior  to  IhU  not*,  amount  of  salary  now  re 
eel  red  and  ivferrnr**-  Thla  la  an  •irnptlnnal  op- 
portunity fnr  the  right  party,  but  man  of  mediocre 
ability  need  not  apply. 

Addreta  Box  X-JlZft.  care  The  Automobile. 


Great  Sale 


of 


Auto  Bodies 


An  Opportunity  for 
Quick  Action 


We  announce  one  of  the  most  im- 
portant sales  of  new  and  rebuilt  auto 
bodies  that  we  have  ever  inaugu- 
rated. Every  type  of  body  is  in- 
cluded and  the  list  includes  many 
fine  examples  of  the  coach  builders' 
art,  at  the  lowest  prices  ever  quoted. 

Touring  Bodies  Raceabouts 
Roadsters  Landaulet* 
Coupes  Sedans 
Limousines 

Prices  as  low  as  $50.00 — values  that 
mean  big  savings.  If  you  can  drop 
in  we  will  be  pleased  to  show  you 
the  full  line  and  quote  you  prices. 
Out-of-town  buyers  will  receive  full 
information  on  request.  Let  us 
know  your  requirements.  We  can 
save  you  money. 

Large  stock  of  windshields,  racing 
seats  and  tanks. 


JANDORF 

Automobile  Company 

303  West  591b  St.   New  York,  N.  Y. 
Cir  Dept.:  1763  Broadway.  N.  Y. 


Help  &  Situations  Wanted 

SALESMAN  WANTED 

An  old  eetatillftbed  Ignition  roarers  wanta  an  upert- 
enced  aaleeaaan  lo  travel  and  take  charge  of  branca 
onVe.  Address  be  letter  only  atatlog  full  particulars, 
C.  M.  V    Suite  .iii..  Brenlng  Poet  Bldg  .  New  Tork. 


Machinery 


PLANTS  BOUGHT  AND  SOLD 

The  buying  and  selling  of  Automobile 
Plants  our  specialty.  High-class  Machine 
Tools,  new  and  used,  for  immediate  de- 
livery. 

New  Jersey  Machinery  Exchange 

21  and  23  Mechanic  Street,  Newark,  N.  X 

SERVICE 

in  the  Repair  Busineat 

makes  for  success  or  failure — the 
repair  man  who  is  in  a  position 
to  regrind  motor  cylinders  has 
little  competition.  Let  us  tell 
you  about  our  grinder. 

Northern  Machinery  Co. 
Minneapolis,  Minn. 

WANTED 

Second-hand  electric  starters  of  all  makes. 


Addreet 

SlOt  "O" 


T.  L.  Anthony 
St..  Lincoln,  Neb. 


Magneto — Service  Stations 

BOSCH  MAGNETOS 
All  type*  of  (lightly  uaed  magneton  at  your 
price,  guarantee  thnm  right. 

Ytmr  aaoner't  teortk  or  tftmr  atone*  5eoc. 
E.  W.  SAUNDERS, 
27  stanhope  St.,  Hoatoa,  Maaa. 


D  E  LC  O 


Self-atartlng  and  Lighting  Hretem 
Repairs 

See  our  Mr  Crlllj  about  all  r^ur  electrical  difficulties, 
iieiro  ttapalr  Co..  S4«  W.  mil.  St.,  N.  T.  City 


MAGNETO 


Rnsrh  (High  Tension).  120.0(1  to  S40.00 
Roach  (Dual  Systems),  $211 00  to  150.00 
Klsemann  <  I-ow  Tension  with  Coll),  SIS. 00 
Kiaemann  (High  Tension),  $20.00  to  $45.00 

Xemv  (with  Coll).  $20.00 

Splltdorf  (with  Coll).  $15.00  to  $30.00 

PARTS  FOR  ALL.  MAGNETOS 

ALWAYS  IN  STOCK 

WE   REPAIR  STARTER- -MOTORS 

O  EN  E  RATO  RS— M  AO  N  ETOS 

In  fuvt  anything;  In  the  iR-nltlon  line. 


MEINERT  MAGNETO  SPECIALTY  CO. 

12IS  Prospect  Are.,  Cleveland,  Ohio 

IWAfJXETO.  Coil,  er  ST  A  flTKIt  nKP\IT«<l, 
Sl>e.  lallata  on  tble  work.  Our  fa.Hlltl.-.  foarantre 
terfccl  aerelce  and  peiwnpt  delivery.  Tnrta  for  all 
ningnetoa  carried  In  .inek. 

il         a  Zllllg; 

M  Ooddell  Street  Buffalo.  N.  T. 
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M-A-G-N-E-T-O-S 

Expert  retiring  mi  alt  mnkH  of  ninirii»t(m. 

All   types  of  Magnetos 
BOUGHT    AND  SOLD 

MAGNETO  SALES  COMPANY 

y  Neve  York  City 


Motorists'  Books 


OUR  LA' 

M  agnetos 

OwtElM  iB*rrttrl1no,  wlriBjr  diagram*,  latrmpttr 
a*d  «t*rk  plug  adjustment  ■,  iruiittlea  t»d  bow  to 
tottri*  tfae-tn  on  Bowb.  El  ion*  nil.  Mn.  Krmy,  HI  ma  a 
tod  8plltd>  rf  mmgnrtom.  Vr\r*  40c.  «*cb  prepaid. 
Writ*  for  AgrcU  iir«iXMtU1oD. 

Ml  C.  B.  Baildlug  DsytoS.  Ohio 


Motors— Electric 


ELECTRIC 
MOTORS 


»•  Boy  hi..-  Sell  Electric 
Will  yon  let  ua  know? 

Ask  anybody. 


treat 


NATHAN  KLEIN 


*  CO.,  Ino 

St.,  If.  Y.  Cltjr 


Parts  and  Repairs 
A  New  128  Page  Catalog 

Just  off  the  Press,  will  be 
sent  you  free  upon  i 


BARGAINS  IN 

MOTORS 

RADIATORS 

SUPPLIES 

la  F*et,  Everything  for  the  Automobile 

AUTOMOBILE  APPLIANCE  CO. 

1438  Michigan  At*.,  Chicago,  111. 

All  Parts  Carried  in  Slock 

TO  FIT 

Hudson  Michigan 

Ewlng  Harreehoff 

Pullman  Regal 

R.  C.   H.  Wsrran 

Packard  Honry 

MltClMll  Havana 

y  Truck.  Tourlna 
.Ids  Trans.  Oaars 
Standard  Boiler  Br.  Co.  Axlta 
Warnsr  Trans.  Gsara 
Splcsr  Unlvaraal  Joints 
Wanton  Matt  Asia  Parti 
Blood  Unlveraai  Jelnta 
McCord  Mfg.  Co.  Fans 

EASTERN  DISTRIBUTOR  FOR 

DETROIT.   WUtllOTTi;  CO. 
ORADOWIKV  PAST* 

JOS.  C.  GOREY  &  CO. 

354  Wart  50th  St.  N.w  York 


Atia. 


AHUOTT-DETHOIT 
Parta  In  Stock. 
Abbott-Detroit  Parta 


New  York 


Look  Diet.  Phone  1027  Circle 


ALL  TYPES  OF  BEARINGS 
Now  Departure  Service  Station 

THE  G  WILLI  AM  COMPANY 

Engineers — Speclelleta  In  Basrlngs 
Bearinga  tor  Orphan  Cana 

York.  2  Columbua  Circle  (Mth  Bt.  at 

PhlUd.lphla^MU  Arch  8t 

ALL    REPAIR    PAHTS   FOR  OLD 
care  an  band  for  Immediate  ahlpment.    (learn,  ns- 
plete   C-yllBllere.   Itear  A  He.,   Tran.mlealona,  Oarbo- 

Mo.  IWb  81..  Pbll 


AMBRICAN^t^lJERSLlNG  AND 

RIDER-LEWIS 
Parta  and  Repair,  for  all  Model. 
V.  A.  Lonaraker  Compear, 
tatalne-uee  free.  India  napoll..  Ind. 

ANY         We  have  the  part  you  YOU 
AUTO       ws  - 
PART  M 


Franklin  ft.    Other  motor,  low  price. 
Boac-h  Magneton— I  cylinder  *20 
Johnaton,  Weat  B 


AUTO  MOTORS  and  MAGNETOS 

Mlrhlrai i  40   ST.1        K.  M,   F.  ao  f4r> 

lindane  20   60      Beadles  40.  R.O.H. 

.  « ryUnrlere  125 
Pittsburgh,  Pa 


lod, 


AUTO    u        .«•»'«  «»•  y<"  m°e«T 
nknTO   w<"  don  t  want  yoor  txi.lnrea. 
T  AK  1  a  Wreck,  of  all  K I  n  I-  Pnrcbaaad.  A  NY 
E.  SHth  St.  Aato  Wrarklse  Co, 

2BIS  B.  3Stb  St.,  Cleveland,  Ohio. 

AUTOMOBILE 

Mofora  aad  Parta 


OR 
.NY 
<  AR 


1178  00 


S  Cyl.  B0  11.  P.  Motor  complete  

4  Cyl.  16  H   P.  Motor  complete  

Tlmkeo,  Aanntar  and  Hyatt  Bearing 
KailLatora  and  8|irlnsa  for  all  rara. 
Racing  Seat.,  black  or  rail,  pair,  f  14.50. 

K.  C.  AUTO  PARTS  CO. 
MrGee  .it.  Ksnaaa  City.  Mo. 


1827 


AUTO  PARTS 

FULL  STOCK  OF  PARTS  FOR 

MICHIGAN  LOZIER 
MORA  DRAGON 

We  maintain  a  complete  stock  of  parts 
for  the  above  cars 

Philadelphia  Machine  Works 
67  Laurel  Street  Philadelphia,  Pa. 


Axle  with  Transmission— $35 

Rent  engine,  magneto,  clutch  everything  IRS 

MAGNETOS  high  teniion,  K  W  4  cyl. .......  IS 

Boarb  4  cvl  $20;  Boach  6  cyl.  JJ5  Remy   7 

Splitdnrf  dual  or  Michigan  magneto*   I 

Carburetor!,  all  makea,  %i  to  if,  Front  axles 

I  beam    $ 

We  Wreck  cara  of  all  makea,  let  ua  know  in 
firat  letter  what  you  need— above  ia  only  aorne  of 
our  bargain!.    No  catalog  of  parta  inued. 

Progress  Auto  Parts  Co. 

5121  Eut  ld  Averuo  Cleveland,  0. 

BALL  BEARINGT 

Imported  make 
All  sizes  in  atock 
Immediate  delivery 


Lilted  Mat.-.  Rubber  Building 
7>0  Broadway  New  York  City 


Buy  Early  Sale 

The  reason  we  urge  our 
customers  to  buy  early  is 
bee  ause  this  sale  includes 
only  a  limited  quantity  of 
Special  Bargains,  which 
won't  last  long  at  such 


Read  this  List  of  Puritan 
Bargains  I 

RADIATORS 

Btudebakrr  "SB"  radiator,,  each  SZ2.SO 

Htnd.haker         1012  nulla tora.  eacb   ZA  ck> 

Y-.hnpvd  Lira.,  honeycomb  radlatora  for  Ford*  li&JM 
t  nbepci   t:,.r,,..„   allver  boaeycosib  radla- 
tora for  yorda  ,   27,08* 

SPECIALS  FOR  FORDS 

Holley  carbnretora  for  Forde.  each.  , 

Kingston  cartmretore  for  Forda,  »arb  

Uvnlita  halb  bead   lamna  wltb  wiring  aad 


RIMS 

Mil  1S12  Detrnil  atralght  aide  riraa,  eaeb. 

-  No.  211  cllo.  ber  rloui.  earh. 
No.  SO  cltDi'bor  rim.,  tack, 
loircraal  t Cadillac  type). 


32  I  8H  Kelaey 

8  \ J  B 


BODIES 

Many  alaaa  and  typea.  StW.OO  ap. 
101*1    Keetvn    bodlo.,    uiiboNtered    la  hand 

barfed  leather  and  painted,  ra.-b   OO.OO 

We  havo  t> -lit-  ror  moat  makea  of  cara  at  ra- 
dnred  prlrea  and  can  a lan  fornlab  them  wltb 


OAS  TANKS 

prraaore  tanka  30"  long.  I  ft.  aqua  re 
*ltb     round     eoraara,     convex     at  ' 
with  gaaaline  gauge,  aaeb. 

TRANSMISSIONS 

right  hand  control,  S  point 
tran.nil«.1on.,  eacb 
ed  tr.  n.inl'.lon.. 
•biftlng  lever,  ate 


MOTORS 

North wi j  as  n  r.  motor,  wltb  etatcfe 
trarwnlulon    rompletr.      Alao  " 
with  tbla  oatdt  the  eombina 
and  lighting 


AXLES 

Wea  tan- Matt    aeml -Ron  ting    nwr  Ulaa 

plete  with  aprlnoa, 
bearinga  aaeb  ...... 

Read  tbroagh  thl.  Mat  of  "ORPHAN"  Oara 
which  we  aupply  repair  sad  aervlca  parta. 

CARTERCAR,   MICHIGAN.    Kit  it,  WAR- 
REN,    ABBOTT,     SPEEDWELL,  C 
Creaoent.    Klmorr,    Cverltt,    llereaboef.  He 
llavera,   Keetna.  Lion,   Marqwtte.  N"rtb 
R-C-H  Car,  Scrlppa-Booth  Cycle.  Wayne. 

If  your  car  la  nat  ll.ted  write  u*  the  aaxee 
mr-lel  and  we  will  quote,  you  prlcea  on  repair 
eerrlre  parta. 


Puritan  Machine  Company 

All  Parta  For  All  Cara 


408  Lafayette  Blvd., 
Detroit,  U.  S.  A. 


Please  mention   The   Automobile   when   writing   to  Advertisers 


Digitized  by  Google 


52 


~[he  Qeoiing  House 


THE  AUTOMOBILE 


Be 


Mr.  Automan. 

Why  Overpay? 

We  can  furnish  you  almost  anything  and 
everything  In  used  parU  and  accessories,  II 


It's  only  from  an  a'utomoblle.  Wa  have  It 
on  band  for  prompt  delivery. 

L.  and  M.  Auto  Wrecking  Co. 

1S78  E.  55 th  St. ,  Cleveland,  Ohio 

BUY  REPAIR  PARTS  FROM  US 

Wa  Can  Save  You  Mo  nay  I 

We  have  Motor*.  Transmissions,  Axles,  Mag- 
,  everything  at  lowest  prlcea. 
us  your  old  part  and  we  will  ahlp  exact 

Icate. 

CEDAR  AUTO  PARTS  CO. 


CASH 


FOR    OLD    MAUSKTO  POINTS 
platinum   wrap  or  gold   Jewelry,    new   or  broken, 
seed  and  nretee  rub  by  return  null.    Your  g.»da 
rwirnnd  at  our  eiuraee  II  oar  o9er  l«  not  ttS* 

serty  nrnvunsmW*  . 


CvT'irniMi    bi    our  c»i»ri 


FIVE  DOLLARS 

FIVE  DOLLARS 

Here  is  your  chance  to  equip  that  Ford 
Car  with  the  regular  $15  E-Z  Rider 
Shock  Absorlwrs  for  $5  per  set  of 
four.  Write  for  cuts  and  full  descrip- 
tion. 

THE  M  &  M  COMPANY 

Ohio' i  Lot  ft  Auto  Supply  Hou- 

C LEV  ELAND,  OHIO 

GEARS 

FOR  TRANSMISSIONS 
AND  DIFFERENTIALS 


Write  our  sales  department  about  youi 
requirements. 

Manufacturers  for  the  Trade 

ServiceGear&MachineCo. 


HKM>KK»OV  IIW»: 
Immediate   service   on   all   repair   parte  roe 
model.    Parte    made    from    original  pattern" 
rerorda  which  are  In  our  aole  lamaeaaion.  „„ 
HK*OKK*>>*  ROTOR  I  AH  COMI»  %.** 
Detroit.  MI<*Manaa 

IMPERIAL 

As  an  owner  of  an  Imperial  car  do  you 
realire  that  the  big  efficient  service  organi- 
sation which  has  been  built  up  for  you 
during  the  past  year  has  actually  added  a 
great  deal  to  the  value  of  your  car.  The 
next  time  you  have  an  occasion  to  order 
repair  parts  from  us  you  will  see  what 
really  prompt  efficient  automobile  service 
means. 

Order  only  from  the  factory  direct.  We 
carry  no  stock  of  parts  elsewhere. 

Imperial  Automobile  Parts  Co. 

Detroit,  Mich  loan 


KRIT  OWNERS 

We  furalafe  quirk  eervlre  on  all  enflae.  rletcb,  trane- 
mlaalun,  differential,  front  and  r.ar  aile  eteerira 
sear,  wbeele,  .leering  knuckles  aad  coom,  frailer., 
frame,  and  body  part,  from  original  Krlt  Stock. 
For  all  model*  from  MM  1*1*  Iscluolfe. 

MOTOR  (ORPORATIO" 

St.  Philadelphia.  P». 


1700 


IARIO*  AND  AMERICA*  PARTS 
Is  stork 
«»--•— m  Aato  Service  Co. 

New  York 

Lung  Dlat.  Ptione  1017  Circle   


KRIT 


owners  will  do  well  to  look  over  their  cars 
and  see  what  improvements  need  to  be 
made,  so  as  to  put  them  into  first  class 
condition  for  the  beautiful  fall  touring  days 
soon  to  come. 

Make  use  of  the  free  consultation  de- 
partment. Our  experts  will  advise  you 
what  ought  to  be  done. 

But  be  sore  to  order  all  repair  parts 
direct  from  the  factory. 

KRIT  MOTOR  CAR  COMPANY 

DETROIT,  MICHIGAN 

NEW    KlltlllTKIt    IIOIMKS    FOR  FORDS 

l»ltl,  with  Top.  WladableKL  f.O.B.  rare,  ISO. 00 
EsMMsr—  Cloeerleaf— eeven  paeaeeser  Jitney,  aad 
Comm.rtUl  Bndlea.    Cool,  render,  t*  P»lr. 

Central  W.r»  *   Ant..  Co. 

Ml*  Kuclld  A»e.  Cleveland.  O. 

LOOK!  LOOK!  LOOK! 

BARGAINS 

Svtitiiori  Ma^netoa  Model  X  R*3S 

Remv  Model  S  Magneto  with  coil  14.00 

Prcai-O-Uie  Tank.,  Model  B  7.0* 

1'rwt  O  Lite  Tenia.  Model  E.  •  && 

New  Schebler  Model  R.  Carburetora  \y,~...  S.SO 

Owl  Spotlight...  6-   27$ 

Special  pricea  on  Body  stock  to  cloae  out. 
New  1916  Roadster  Bodies  with  top  and  wind- 

.h.eld  for  Forda  30.00 

Studebakcr  25  and  EMF  30  Uodirr.,  tounng.  .35.00 

NICHOALDS  COMPANY 


422  Grand  River  Ave. 


Detroit,  Mich. 


MARATHON 


stock  of  ParU  for 
Cars. 


We 


MARATHON  SERVICE  CO. 

I*tk  taw  diales  Streets 


MY  PRICES  ARE  RIGHT 


We  bate  aafond  band  motor,  r. 
f.vr  J_'."i  00  and  up. 
We  al..»  carry  a  complete  line  of 
linden 


of  car 


(  Hinder,  tt  S.1 .00  earb 
1  rank  Shafts  4r  llu.00  each 
Hear  Knd«  «  12S .00  each  and 


So  tnatt-r  what  you  Deed,  let  na  ami 
that  will  ante  you  from  25%  t"  Stir* 

The  Gar  Earhansre 

M.mtrlalr.  II,  J. 


uote  you  a  price 


M  ICHIGAN 

owners  are  today  getting  service  on  their 
cars  that  is  comparable  only  to  Hupmobile 
service  or  Packard  service,  or  the  service 
rendered  on  a  very  few  of  the  highest 
priced  cars.  Prompt  deliveries,  the  very 
best  engineering,  the  finest  materials  and 
workmanship — these  things  you  are  certain 
of  getting.  Order  only  from  the  factory 
direct.  AH  parts  for  any  model  are  kept 
constantly  on  hand. 

MOTOR  CAR  PARTS  COMPANY 

OCT  MIT,  MICHIGAN 


Pope-Hartford  Part* 


Parts  for  all  models  of  Pope-Hartford 
Pleasure  Cars,  Trucks  and  Public 
Service  cars— made  from  the  original 
drawings  and  patterns,  with  the 
original  tools,  fixtures,  etc. — complete 
stock  always  on  hand,  prompt  and 
satisfactory  service. 

The  Hartford  Motor  Car  Company 

410  Main  Street,  Hartford,  Conn. 

RADIATORS 

nallt  aad  Repaired  at  low  eat  prlcea  In  the 
Tulted  Statee      Best   Swr-rlce.     Plain  or  "V" 
Hasps  for  AST  car.    Write  for  aperlal  quotations. 
Bur   divert   from   the  Manufacturer 

All  Work  Oaureeleeig  for  One  Fear 

AUTO  RADIATOR  MFG.  CO. 

7M  Van  Buran  St.  Chicago,  111. 

Phonri  Moaror  1I3S 


dfpair  American    I'nderalgng  Mar- 
„  '  Vfl  «T  '"n     Motor    Service,  Hrrre- 
shot*  Motor  Co.     De  Tarahlc 
FOR       Motor  Co,  A  I.  ,  P  < 

A RF.it  i .  v  \  MOTOR  PARTS  CO. 
404  N.  Capitol  Are. 


REPAIRS 
We  hare  them  for  moat  any  make  ear 
We  »a.e  you  50  to  7B*r 
MOTORS 

Bead  fur  our  Hat  deecrlMng  tben 
Rear  A  aire 

Send  for  oar  list 
We  guarantee  all  gooda  In  good  afeape  or  i 
refunded 

We  alao  Bay  oM  Auto.,  any  condition. 
AITO   WREfKHIO  CO. 


SAVE  50%  to  75%  ON 

REPAIR  PARTS 

Big  Bargains  in  Magnetos,  Carburetors, 
Presto  Tanks  snd  other  accessories. 

TUXEDO  AUTO  PARTS  CO. 

304  West  54th  Street,  New  York 

STOCK,  TRANSMISSION 
AND  DIFFERENTIAL 


for  aver  10O  MAKES  OF  CARS 

Obsolete.  Orpban  and  Current  medela.  fleneral  Uae 
of  repair  parte  for  old  Maiwell  care,  at  old  Hat  price. 

NO  SECOND-HAND  PARTS  OR  JUNK 
OUR  PARTS  ABSOLUTELY  NEW 

DRAI.ER*  A*D  REPAIRMEN,  get  our  price 
Hat.  and  luake  a  prollt  on  your  repair  parts 

AUTO  GEAR  &  PARTS  CO. 

IHMaWalLff.  lRIS,Mi.W,«.A^ewa,*a 


STODDARD 
DAYTON  PARTS 

DAYTON  AUTO  REPAIR  CO. 

355  Waat  52d  Street  Now  York  City 

USED  PARTS  50%  DISCOUNT 

Following  ear.:  Coalmen.  K-F-M,  Flandera  20.  two 
>nd  three  speed;  Bulck  10-ld  1T-10  21  »  f  I H 
F.  SO:  Maiwrll  AA  K  K  HK-CA.  OrrrUnd  SS  to 
Ml.  Traostnlealono.  ailea.  wheel,  bearing.,  crank- 
taaea.  connecting  roda ;  In  fact,  almoat  any  part  far 
any  make  of  car. 

ai'to  salvage:  co.,  mc. 

1114  Mats  rtt.  Kanaaa  City.  Me. 

(Oldest  and  Largeat  n.i'd  (airta  company  I 
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RADIATORS 

I  Efficient. 

lllow  for  olil  « 
PRICES  RIGHT. 


Todd 
•30-24  Mary  PI. 


urine;  Co. 

Minneapolis.  Ulsa. 


WITH  OUR 
SPLENDID  NEW  EQUIPMENT 

we  are  able  to  manufacture  in  quantities  and 
guarantee  deliveries,  all  wood  work  for 

AUTOMOBILE  AND  TRUCK 
BODIES  AND  TOPS 

ALSO  PARTS  FOR  SAME 
Special  Machinery  Built 
Machine  and  Forge  Work 

HENCH  &  DROMGOLD  CO. 

 York.  Pa.  

Patents  and  Patent 
Attorneys 

C.  L.  PARKER.  Patent  Attorney 


McGlU 


Examining  Obrpe.  XJ.  8.  Patrol 
_  ding,  Weahlngton.  D.  C. 
»f  Infraction  eeat  npon  reqoeat. 

NORMAN  T.  WHITAKER 
Patent  Lawyer  and  Mechanical  Engineer 
Korm.f  Aae't  Eumlnw  U.  S. 

S^ATM^7B^^A^OMOwliwi»^I.SIDNC 


Portable  Oarages 

PORTABLE  GARAGES 
i>t  a  borne  for  /our  anto.    IVjrtablc  and  whm- 
.cot  *»,«,«,  *J4>.  $60.  $70.     M.W1  l»»rd  .ldlng  to 

Radiator  &  Lamp  Repairing 


Abaolote  Satlafaetlon  la 

GUARANTEED        We  MiatMla  24  „r.  OUR 
RADIATOR  REP.        eblpplac  earrlr*.  AIM 
IS  OUR  PROOF.    Ohio  Service  a  Rep.  Co. 
MIS  Detroit  An.,  Cleveland,  O. 

RADIATOR 
REPAIR  SERVICE 
15   THE  COUNTRY 


CHtAPEST, 
QUICKEST 


Ail  work  (nnrio 

roil  k 


Al'TO  HADI.VTOll   REPAIR  CO. 
12SO  Faroe  Are..  Clerelaod.  Ohio 

PROMPT  RADIATOR 

REPAIR  t»i«.l*i  attention  I.  given  out  of  town 
« Ell  VICE  trad*.  We  b«Ta  tlw  beat  fa  rill  tie*  la 
Oblo  with  a  eorpe  of  uperta.  Our  work  It  guaran- 
teed.   Cleveland  Auto  Lamp  a  RatiUlor 

to.,  S2IH  K.  35th  Mt..  Cleveland,  O.  I>ong  dlntao-e 
Phone  Roerdal*  4441. 

RADIATORS 

Made  *ad  repaired.  Prompt  aervlre  by  aa  expert 
eorpe  of  etec!aIL»tii.     A  trial  will  convince  too. 

H.   Kl  HT7AKH   It  till  VI  OK  CO. 
.MOT  Euclid  Ave.  Cleveland,  Ohio 

REPAIRED  Guaranteed  for^-  month*. 
...  ,.  „„_  Your  complete  satisfaction  la 
IN  24  HK5.    our  aim. 

Fenway  lladlntor  Co. 

15  Cambria  St.  Boston. 


RADIATORS  Making  and  repairing  radla- 
l\/\UI«IUI\J  tun  taa  ttni„mt  fnu-n.  leaky 
i=.l  damaged  radiator*  repaired  do  matter  how  hod 
they  are.  at  »ery  tow  price*,  earb  radiator  repaired 
hy  n»  given  a  written  guarantee  for  ill  month.. 
PARK  SQUARE  RADIATOR  CO,  41  Coluaitun 
\ve..  Beaton.  Maaa. 

RADIATOR* 


Kendera,  Tank*.  Lamp*.  Repaired  In  24  Hour.. 
All  work  guaranteed. 
PR  A  5CO-.A  M ERICA 5  LAMP  CO. 
IS*  Went  fMtb  91.  New  York  City 


Rebuilding  and  Repairing 


AAA 


SCORED  CYLINDERS 

Repaired  by  patent  eleetrle  proeeaa.  Filled  wltb  a 
allrer  and  olrkel  alloy.  Bllmlnatea  grinding;  No 
warping  or  en  urging  of  cylinder  bore.  Same  platoa 
and  rings  naed.    Reablpped  24  bourn  after  received- 

L.  LAWRENCE  &  CO. 


1.122  R  Michigan  Are. 
Chicago,  III. 


2»2  Habev  St. 
Ne.urk.  N.  J. 


CYLINDER  URI5DI5G 
W*  make  new  platona,   ring,  and  plan.  RetrlBd 
criuk»hafta.     rully   eqalpprd    Machine   Mbop  with 
Hydraulic    Trraa.      Expert    workmen.      All  work 
guaranteed. 

H.  S.  Anderaoa  Aotn  Repair 
21I-21P  N.  Bbertdao  Ave  Plttabuigh,  Ta. 

AUTOMOBILE  OWNERS 
MECHANICS 

TO  REPAIR   tOUR  ACTOMOBII.K 
Send  Yonr  lie. ken  Parta  lo  la.    We  ean 
Match  Them  at  I.e..  Than   %  Orlirlnal 

tool.  All  makee  carburetor*,  magneto.,  bodie*. 
Pnrta  for  All  Kind,  of  Can.  Spring*. 
WlieH«,  Stuck  Abaortier*,  Lamp..  Oj.hr.aa.  U*» 
Tank.,  Generator*,  Muffler.-  AA  e  Have  Tbrm 
for  SI.OO.  Write  He.  S AT  I  I. EH 
1601  Spring  Garden  81.  Philadelphia,  Ph. 

ALUMINITE  PISTONS 

Alumlnite  Platona  will  put  six-cylinder 
Bmonthnejw  Into  a  four-cylinder  motor,  iflve 
more  power  and  quicker  getaway.  In  ask- 
ing: prlcea.  state  make,  model  and  year. 
EXPERT  MOTOR  BUILDING — Platon  RlnBa, 
Cylinder  Grinding,  alao  Platon  Plna.  Alumlnite 
Connecting  Rod*  and  Racing  Motor*. 

GREEN  ENGINEERING  CO.,  Dayton,  O. 


Cylinder  Grinding 
Pistons  and  Rings 

LARGEST  BECAUSE  BEST 

Send  for  Price  Liat 

Houpert  Machine  Company 

351  West  52nd  Street 
New  York,  N.  Y. 

Cylinder  Grinding 

Platona,  Rlnara  and  Wrlatplna  made  to 
flt.  All  work  gnaranired.  Write  for 
Information  and  <iaotatloae, 

MODERN  AUTO  REPAIR 

AND  RECONSTRUCTION  CO. 

lo  4011  Ollre  St.  Mt. 


CYLINDERS 

fitted  with  llsht  plate 
LESS  ItlM.S. 


A5D  GROUND 
la    and  LEAK- 


St.  Cloud 


MeC.dden  Machine  Work. 


Minn 


CYLINDERS  REBORED 

Wa  Kabor*  ryUr.j,l,T*.  and  equip  with  oar  Ecll|»-r 
rtn«s  and  extra  high  quality  pinion",  |n»urtnc  a 
comet  lit  and  jrl-ias  extra  *tt\r\t*Mrj  |o  your  motor. 
Glv*  na  a  trial.    Piirn  Interr-tinr. 

HOPE  MACHINE  COMPANY 


231  ON.  2nd 


Pa. 


C-Y-L-I-N-D-E-R  G-R-l-N-D-I-N-G 

Hy  cxprrti  no  llnitd  Orindar.  All  jilMmi*,  rln**. 
awl  wrl»t  pirn*  ground  metbnnlr^lly  [«-rfr  t  All 
pattern*  ana  sliea  in  vtuck.     Wrlt<<  for  qiiciiatlotu, 

SAUCKE  BROS.,  "^S^.^T 

CVLINDERB  REBORED 

Including  new  platona  ami  rings,  $7  tn  $11  peg- 
cylinder.    General  overhauling  rind  repairing. 

WELDING 

Cylinders,  crankcasea  and  crankahafu  welded. 

STERLING  ENGINE  COMPANY 
331  S-  Clinton  Street  Chicago,  111. 


CYLINDER  GRINDING 

Special  Light  Alloy 


Our  special  facilities  enable  us 
to  do  highest  grade  work. 

Over  225  PUton  Patterns 

AUTO  ENGINE  WORKS 

St.  Paul  Minn. 
CYLINDERS  REGROUND 

ALUMINUM  ALLOY  PISTONS 

red'-i 


rlbral 
Qr*t 


Will  lorrcaae  .peed  and  power 
eliminate  carbon  trouble.  We 
York  to  offer  three  pt.tnna  to  motorlata.  Gel 
onr  prlcea  on  rescinding;  cylinder*  and 
for  AH  MINI  M  ALLOY  PISTOKS. 

Ovrrrlgc  Pljloaa.  J"in».  limit  and  Hagkla;.. 

PRECISION  AUTO  PARTS  CO. 

214  Wet  «o,th  Htreet  Smw  York  Oty 

Cyllader*  Reatronnd  and  Rehored 

Including  new  platooa  and  ring*  $1-75  to  $31. 75 
per  cylinder.  Write  for  onr  prlcea  aa  Abclllom 
pl.ton.  i  U  weight  of  caet  Ironl. 

The  Valraa  Drailag  A  Machine  Co. 

18211  Vine  St.,  Phil*..  Fa. 

Export  Cylinder  Grinding 

Korda  $20.00.  OrerlaBd,  Bolck  Modela  10  and  Zo. 
Cberroleta,  StodeUkera  J«4-lo.  bore  nely;  $$a.0o 
including  new  oteralge  platona  and  ring*  tltted 
complete. 

P.  J.  Dl'RII AM  COMPA5T,  lac. 
244  Waat  4»tb  St.  New  York  City 

KURD  HEPAIHING  OCR  SPECIALTY 
Guaranteed  work.    Lowcet  prlcea  and 
eervice.    l.  t  na  proTa  It  on  yonr  next  i 
Telephone  "Circle  171H"  or  write 

5.  Y.  MOTOR  REPAIR  CO.. 
1M  We.t        I  St  .  New  York  City 

FORD   OWNERS   GET   MORE  POWER 

FORD  CYLINDER  (1RI.VD1NO 
FORD    OWNERS    TAKE  NOTICE 

A-to^ri."*3  Repair  Co. 

101A  Liberty  8t.  Springfield,  Maaa. 


SCORED  CYLINDERS 


reclaimed  with  oar 
n«  .liver  proce.. 


toed  or  money  refoniled 
McCREA  *  JONES,  30 


stop  ~«SS5P 

LOOK  To  'oetAtYriiS:0  °' 

LISTEN  TO  YOUR  M»TOR 
Your  onto  cyllader*  may  need  rebnrlngc  and 
new  platona  and  rlnar*  made.  Manufadurera 

a  cot  ylme  weldlnc  and  rutting  and  carbon  con.uming 
aptdratua.    We  weld  and  braar  any  metal  that 
melt..  _ 
llercnle*   Wrldlna  and   Machine  Co. 

21S  N.  16lh  St..  Philadelphia.  Penn. 


WE    REGRIND  CYLINDERS 
furnl.h  our  beat  treated  pUton  rlnga  and 
rirat  rlaea  equipment ;  1ft  yean 
for  our  price. 

Ilrldarport  Platon 

Bridgeport.  Coon. 


Schools 


FREE 

"How  to  Succeed  In  ta 
application — $4<>.noo  eqi 
dual  work,  repairing 


BOOKLET 

p  Autumohllc  Bualne..."  on 
ilpnient — elgbt  In.trnctora^ — 
„  jnd  drlrlng — Day  and  reeli- 
ng rlaawa.     Greer  Collegfe  of  Mnlorlng, 
Had  Watia.h  Are..  Chicago. 


Storage  and  Shipping 

Automobiles    Boxed   for  Export 

HENRY'  C.  GRIFFIN  at  CO.,  INC., 
143  141  Varlck  St. 

New  York  City 


P.  BRADY  A   SON  CO. 

Trucking  and  Storage     Automobile*  and  Hod  lee 
Stured.    Automobile*  boxed  for  Export. 

New  Y'ork 


BB»iBM  We*t  IWth  street 

Telepboue  3340  Coll 
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THE  AUTOMOBILE 


Supplies  and  Accessories 

ABSOLUTELY  GUARANTEED 
FUEL  REDUCTION 

"KARBONOID" 

will  OO  It 

Or  Your  Money  Back 

The  Autocar  tale*  *  Betrrlew  Co.  of 
BohIod,  Knox  Motor  Car  Co.  of  Hy*o 
Park,  Hau.,  aad  aaanr  others  •«  •«'■ 
•  as  <1e.  to  n>r,  prr  Kalian,  are  ellaal- 
natlna  CA H Bill  »rlth  the  re.nltlaei  la- 
crMM  la  motor  effleleacy. 

Sold  la  Ik*  /otlowta*  *4*W.' 

75c  « .T,1.*  $1 .00 ,  is V-'V  $1-25  JEfc 

itold   »»e.t«t«Je»   an-d    imllafloiw;  dfliuwd 

the  p«notn« 
l>K  \I.KRS—  Write  or  «Hr«  for  evwiiaM*  t«rrUor». 

NEW  ENGLAND  KARBONOID  CO. 

1S1  A  Colombo.*  Ave..  Boolon,  Mm. 


Ci«n  in  Exchange 

For  OLD  TIRES 

Bond  oi  jour  oM  tlroi  .nd  robe,  .nd  wo  will  ylro 
tn»  •qulToIent  of  their  raloe  Id  enj  ecteeeorio.  tnat 


■•  ve.^'ci'e're^a'aA,  Ohio. 


HAND-I-WASH 

Soap.  Water  and  Towel 

Every  thine  necessary  to  a  (horough  clean- 
ing of  the  hands  after  a  roadside  repair. 
An  ingenious,  compact  cylinder  containing 
a  metal  tube  filled  with  antiseptic  washing 
fluid  and  roll  of  sanitary,  absorbent  paper 
towels.  Enough  for  50  washes  and  easily 
refilled. 

Everybody  wants  one — nearly  every  mo- 
torist buys  one. 

A  big  business  for  the  supply  dealer  at  a 
liberal  profit. 

Get  a  stock  now.  They  sell  on  sight 
Send  for  details  of  our  dealer  proposition. 
List    price    $1.00—  Rcfillcrs     (fluid  and 
towels)  50 


Pa. 


Handy  Poelcrt  Kltty-KIt  Prrreats  Tire 
Trouble*.  Cm  tor  wonderful  "Kltty-Klt"  tlr.  re- 
pair kit  and  r°ur  trouble,  will  he  eo<T«l.  Itepalr. 
ponrturrd  Urn  In  one  eilnute.  Tbl.  I.  ■  kit  of  ml 
merit  .ad  .  help  to  .11  .otomobll*  owner..  Prlc*  In 
t>7  mall.  Aetata  wanted.  Aattrew  B.  Smith, 
8.  W.  Car.  Park  Are.  A  Cambria  at.  Paila..  Pa. 

WORLD'S  LARGEST  SUPPLT  HOUSE 

Our  stack   of  enpnllea   and   aereworlea   la  the 


TAY-MILLER  CO. 

1711  Cherry  si.. 


8,000 


nppllea 

I  In  the  world.    W.  ran  aopply  joo  with  orpry- 
j  roa  need  at  price,  that  are  away  below  what 
yea  are  mylar. 

Stromborf  and  Sch.bl.r  carburetor., 
■  print.,  tniumlHioni,  aalee.  motor*, 
bod Iw,  radiator.,  .teerinf  feare,  mar- 
netoa,  nolle,  horn.,  eto. 
Unnry  cbeerfnlly  refunded  on  anything  that  la 

""erarPBlCat  WHBCKRR  N 
bis  larx.ln.-~f.ET  A  COPT. 

TIMES  SQUARE  AUTOMOBILE  CO. 
larceat  Anloniolille  Supply  Bovar  In  the  Work! 
64  ta  Street  aod  Broadway         1310  Mlrlilann  Ara, 
New  Tork  Cblcafo,  III. 

:^^=====^^==== 

Tires 


ACORN  TIltK  CO..  INC., 
1647  Michigan  Ave., 
Chicago,  III. 

We  can  save  you  money  on  all 
Standard  Brand  Tires. 

Wrllo  for  Special  Price*. 

Plsas* 


A  4000  MILE  CERTIFICATE 
OF  GUARANTEE  ISSUED 


With  Each 
Listed  Below 

New  fresh  stock,  tires  and 
tu  bes.  Don '  t  be  skep  tical  of 
our  low  prices. 


Superseding  All  Lists 


IZxl  . 
3JxJ4. 
stxJH. 
31x4  . 
32*4  . 
33x4  . 
ttxt  . 


I ' 1 


Tlrea  Tubes 

.».':-'.'  tl.»0 


S.S5 

. .  S.»5 
..11.20 
..12.30 
.13.30 
..18  60 
..14.15 


l.»5 
2.10 
2.65 

2  90 
2.SE 

3  16 


36x4 
34x4V,. 
35x4V,. 
3«x4Vj. 
37x4  V.. 
35x5 
36x5  . 
37x5  . 


Tlrss  Tubes 

,.313-40  33.10 
..  15.80 
..  16  35 

..  17.10 
..  17.33 
..  17.21 
..  17.55 


List  of 


forPH 


3.40 
3.S0 
SMi 
395 
4.25 
4.55 


Used  Tlrss. 


One  dollar,  or  deposit  sufficient  to  defray 
expre-na  charges  required  with  each  order. 
Shipments  made  promptly  C.  O.  D.  subject  to 
your  inspection. 

Auto  Sales  &  Parts  Co. 

1602  S.  Michigan  Ave.,  Chicago 

A  GUARANTEE 

against  imperfections  in  material  and  work- 
manship with  each 

IDEAL  DOUBLE  TREAD  TIRE. 
Adjustable  at  our  office  on  a  4p«>  MILE- 
AGE BASIS. 

NO  STITCHES  ON  INSIDE  TO  IN- 
JURE YOUR  INNER  TUBES 


23  x  3  4.75 

Mil  5.2$ 

J0x   6  50 

31  x3H  6.80 

UxJH  7.JJ 

34x3H  8.00 

31  *4  8.25 

32  x  4  8.75 

33  x  4  9  20 

34x4  9.50 


1.25 
2.00 
2.25 
2  SO 
2  SO 
255 
2.90 
3.20 
3.25 
3.35 


35  x  4  9.85 

36x4  10.50 

34  x  454  10.95 

35x4*  11.20 

36x4J4  11.75 

37x4*4  12.20 

35x5  12.65 

36x5  13.00 

37  x  5  13.45 

38  x  4V5  14.60 


3.45 
3.50 
4.00 
4.15 
4.25 
4.35 
4.90 
5.00 
5.20 
5.40 


Add  10%  for  Noa-Slrid. 

NO  PUNCTURES.  NO  BLOW-OUTS. 
NO  TIRE  TROUBLE 

The  above  is  practically  eliminated  from 
these  tires.  THIS  IS  NO  IDLE  BOAST. 
BE  CONVINCED  BY  SENDING  US  A 
TRIAL  ORDER. 

One  dollar  or  deposit  sufficient  to  defray 
express  charges  required  with  each  order. 
Shipments  sent  promptly  CO  D.  subject  to 
your  inspection. 

IDEAL  DOUBLE  TREAD  TIRE  CO. 

{Permstiy  Emptors  Doubts  Trssi  Tirs  Ce.) 
1604  S.  Mich.  Ave.,  Chicago,  Illinois 

Before  Buying  Double  Tread  Tires 

■end  u.  ynor  old  Tire  and  w»  will  Double  Trr«d  it 
at  tbe  following  prlr«a: 

Slxe  Prl.«  Six.  Prtre 

sn«»S  St  r.o        at,t  3a.n0 

six.-iH   5.00        S«»414   8  no 

33x4.™   6.00  87.5   3.00 

LEO*   JAFRESS.  INC. 
23!  West  Both  St.,  Sew  York  Cltr 

Automobile    when    writing-  to 


DOl'BLK  ItBHVICK  TIRES 
Gaaranteed   aOtM)  Miles 
Mas  Plain    Tube.         Mtse  Plata 

30x3  38.00    32.06        3Ux4  30.00 

30x3  V*   6.00      2.40        36x414  10.04) 

3314    8.00     3.43        86x3  11.00 

•4x4   t.OO     3.60        37.3  11.00 

Kos-skld  Tins,  all  eliea.  81.00  Extra. 
8tet»  If  Q.  D.  etralxbt  bead  or  rllorber  type. 
10%  Depo.lt  reoolrwl  os  all  C  O.  D.  order.. 
Discount  of  1%  wbro  <fii  .rraaiiianle.  ordei 


ta 


FORD   SIZE  TIRES 

30x3  y,  Non  Skid,  First  Grade 
MILEAGE  GUARANTEE  REMOVED 

87.00  Each 

JANDORF  AUTOMOBILE  CO. 
17(1-3  Broadway,  3(3  W.  M 


TIRES 

Akron  Standard 

Buy  your  tires  from  us  and 
save  money. 
Compare  our  prices  with 
others. 


28 

x  3 

.  $5.25 

30 

x  3 

.  .  5.50 

$6.75 

30 

x  3V... 

..  6.95 

7.50 

32 

x  3V, .  . 

.  .  7.95 

8.75 

34 

*  3V... 

.  .  8.85 

9.75 

30 

x  4  .. 

.  .  9.45 

10.50 

31 

x  4  .. 

.  .  9.65 

10.60 

32 

x  4 

.  .  9.75 

10.75 

33 

x  4 

.  .  9.85 

10.85 

34 

x  4    .  . 

. .  9.95 

10.95 

35 

*  4%.  . 

.  .10.45 

11.45 

36 

x  4    .  . 

.  .  10.95 

11.95 

34 

*  4»/,.. 

.  .12.45 

13.45 

35 

*  4V4 • • 

.  .  12.95 

13.95 

36 

x  4V,.. 

.  .13.50 

14.50 

37 

*  4V... 

.  .14.45 

15.45 

35 

x  5 

.  .15.00 

16.00 

36 

x  5 

.  .15.45 

16.45 

37 

x  5  .. 

.  .15.95 

16.95 

$1.80 
1.90 
2.15 
2.25 
2.35 
2.85 
2.95 
3.05 
3.10 
3.20 
3.30 
3.35 
4.00 
4.10 
4.15 
4.25 
4.90 
4.95 
5.05 

Deposit  required  on  C.O.D.  orders 

AKRON  TIRE  CO.,  Inc. 

Authored  Capital,  $300,000.00 

1789  Broadw.y,  Comer  SSth  Street 
NEW  YORK 

NEW  BLEMISHED  TIRE  BARGAINS 

<.1,S04>-Mlle  Onaraatee) 
SOlS  86  00         8414    31260 

30.3  V»  7.60         311x3   17.00 

W>  Double  Tread  ynor  old  Mr>«  and  r^.rantea  par- 
feet  aatl.fartion.    Hire  oa  a  trial. 

For  nooTery,  30x3  34  no        30x3  H ....  34.60 

34x4. .... .36  "0 

Non-Skid  10%  Extra. 
VNKRDA  TIRE  CO. 
!M12  llalaer  St.  Newark.  SJ.  J. 


30  x  3H 


Iteduee  Yonr  Ttre 

It   11. lair  our 
DOtittl.K  filsl 

l^traS^iai^csI^- 
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A  Big  Saving  of  Manufac- 
turers' Surplus  Stock  of 

Tires  &  Tubes 

AD  Fr.«h  S.Wt«l  Stock — Standard  M.k.. 

GUARANTEED 


Mrm 

Nn 

New 

Nrw 

Tlraa 

Tube* 

Maa 

Tim 

Tube* 

2M8.  . 
JOlS. . 

..1  a.oo 

l-  .-. 

84i4. . 

. .113.25 

19.35 

..  8.80 

2.00 

8.45 

jo.  as 

..  8.00 

».2S 

8ttl4. . 

..  14.00 

8.80 

11i3H 

8.80 

2  50 

..  10.28 

4.00 

izxsh 

..     9  00 

2  80 

:r  1 1  H 

..  17.00 

4.15 

MsSVi 

..  ii.r.u 

2.55 

..  IT  80 

4.28 

SaxlK 

..  18.78 

-75 

tT>«M 

..  18.00 

4.88 

Maa~ 

..  ll.TS 

2.00 

8.1»B. . 

..  17.80 

8.00 

v.n  . 

..  18.B0 

1.70 

atis. . 

..  18  80 

8  00 

'.Jll  . 

..  12.TS 

a.as 

*Tia.. 

..  20.00 

8.20 

Add  10  per  rant  to  tba  iton  pries  for  non  «kld. 
Sp^-lml  Untlni  lo  illfbtlj  tuwd  and  OatBoaatabla 
Una. 


Bile  Tlrra 

88l4  17.50 

8«l4   7.50 


»5ija. 

i  i-i  . 

»7x4*. 
85l5. . . 
8«l5. . . 
37  «■  . 


auaranter 


8. no 
8.00 
8.28 
8.50 
8.80 
8.80 
8.78 
•  I  th* 


Card 
Tnbr. 
*I  T5 

1.T5 
1.T5 
1.80 
1.88 

1  80 

2  on 

2.00 
2.30 

■  bOTO 


t!  raa  aoltf  i  y 

prtcro  to  b*  fr*t  rrom  Iroiwrfa-tloaa  la  malarial  and 
w*rkmaa*}>li>.    Send  oo«  dollar  <Vp.«lt  with  aarh  tlrr 

Tlr 


III  b*  mdI  promptly  C.  O.  D  with 
prlTttaa*  of  rumination.  8p*clfr  atjl«  of  rim  to 
avoid  dataj. 

Tire  Repair  &  Supply  Co. 

I44W  Mlralaraa   At*..  nilrnarn.  III. 


BIG  BARGAINS  IN 

REGULAR  STANDARD 

GUrVRANTEED 
3500  MILES  TIRES  and  TUBES 

  SHARE  OUR  PROFITS   


8lu 

Plain 

.Non. Skid 

TulMa 

8  7  00 

11.75 

T.48 

1.88 

8.80 

2.U3 

10.H6 

120 

:<".'   

  11.80 

12.15 

2.28 

32l4  

  14.10 

14.85 

2.78 

33l4  

  14.58 

18  45 

2.N6 

34l4  

  14  83 

13.T3 

2. »0 

SM4  

  15.35 

14.50 

8.00 

38t4  

  13.N0 

18.00 

3.10 

85HI4  

 20  M) 

21.88 

8.73 

MI4K  

  21.10 

22  15 

8  83 

JI7I4S,  

 21.85 

22.00 

3.06 

17aB  

 24.00 

28.23 

4.30 

FVL.I.  LISE  OF  SLIGHTLY  ISEIi 
ALL  vr.iMHiin  MAKES  TIRES  AND 
TUBES 

Will  ran  from  1BOO  <o  3000  Ml  Ira 
SbM  TIM 

S8l3  88.23 

80il  1  80 


_  OB  ml  nation, 
on  niv|;it  of  81.00  for  each  tin. 

Armstrong  Tire  &  Vulcanizing  Co. 
Branch 

1614  Michigan  A«.,  1336  Michigan  At*. 
CHICAGO.  ILL. 


"Tire  Boon* 

for  Auto  Owners 
Have  your  old  tires 
Reclaimed 

2000  to  3000  miles  more  service 
Well  worth  your  while 
COWANS  BROS. 

ISO  Waal  SSth  Straat  Now  York  City 


Welding 


ATLAS  WKMHStt  CO.,  42  Ella.  AT** 
liatiway-.  \ .  J.,  piarfltitM  to  r.-.mr  part*  pro- 
onaorfd  ImpoaNlblc  or  -polled  try  other*.  BrofcM 
Cronki-taM,  Axlca,  Ptatona,  rijrwb**ola.  ororod  at 
crocked  Cylinder*.  Htripprd  Gram  retmllt  oqvol  to 
nrw.  Ltoa  t  plrroa  aappUod.  Grm  nkibof  ta  we  Id  ad, 
I  rue  to  u  rig  lu  at  dUnietrr  of  bearlaga. 

FINISHED  WELDING 

Our  Ot7-Ai*#tylfn#  araldtxl  joba  avldom  ibow  repalra. 
Parta  oaacbtned  to  original  abapo  sod  pa  Is  tod. 
HOBRIE  WELDING  PLANT,  HAMPTON,  IOWA 


CULLMAN 

Sprockets   and  Differentials 

In  stock  and  to  order.  Send  for  Catalog. 

CULLMAN  WHEEL  COMPANY 

1,147  Altield  Street.  Chiaaao 


OMOBILE 


'  41.-.  malarial,  for  Tanla,  Hraoda,  OoardV  Pffulrra,  Had  la- 
I-  i.mi  .-.  1 1.     ■  I  IllMiniT  tW(  I>ra»iti4MUK-k,  Ka. 
aaarlloa-  aM  Japaanln,  Block,  Kloctrlcai  Bhorta,  [iooflna. 
AMERICAN  SHEET  AND  TIN  PIATE  COMPANY.  .    Pltt»burEh.  Pa. 


Don't  Dlacard  Worn  Benrinfra 
Wr  Hrajrlnd  Thrrn  Aa  (J  noil  Aa  Km 
At  nbont  1/Sth  Llat  Price  of  New  Bearlnica 

AHLBERG  BEARING  CO. 
2«30  Michigan  Ave  CHICAGO 

BRAKCHEIt 

AnxiU-a.  838  W  Pica  hi.  ;  Xrw  York.  1700  Broadway ;  Boa  to  a,  88 

iMaaaiil  m  Ara. ;  CIrrrland.  1841  F«  in  At*.  :  Lwn  a,  7tH>  Wood- 

Iward  Are. .  St.  Louis.  2831  Lucust  St. ;  Mlanrapolla.  B1MI  Marqwtta  an. 


ENGI  NEERS 

Are  you  having  trouble  with  springs? 

50  years  experience  in  designing  and  manufacturing  commercial 
vehicle  springs. 

MERRILL  SPRING  CO. 

New  York  city 


THE  E.  R. 

526-531  W.  28th  Street 

t  at.bllab.cd  In  IMS 


THOMPSON 

The  only  Clamp  that  is  a  real  protection  against 
a  leak.    Quantity  prices  to  manufacturers. 

The  Newark  Stamping  &  Foundry  Co. 

NEWARK,  OHIO 


TUBE  BENDING 

and  BENDING  MACHINES  for  every  requirement 

MAKERS  OF  WORLD'S  BEST  CRUDE  OIL  BURNERS 

PUR  Fl.'K  I  H P k  PARTICULARS  WRIT 8 
al.   FILLMORE  COX 

ENGINEERING  &  TUBE  BENDING  MACHINE  WORKS 

BAYONNE,  NEW  JERSEY 


Carspring  Tik-es  ■  iPerlman  Rim  Corporation 


Will  establish  you  in  busi- 
ness on  •  permanent  and 
profitable  basis. 

Our  Policy: 

One  good  dealer  in  each 
territory,  backed  by  the 
best  goods  and  unlimited 
co-operation. 

New  Jersey  Car  Spring 
&  Rubber  Company 

Jeraey  City,  Now  Jeraey 


Controlling  I'i  r  I  man  Demountable  Rim  Patent* 
MANUFACTT  Rf.Rs  OR 

Demountable  Rims 

Plain  Clincher  and  all  Styles  of  Q.  D. 
Demountables.  Straight  Side  or  Clincher 

Executive  Offices,  NO.  1790  BROADWAY 

I  United  State*  Kubtu-r  Co.  Kldg. 
and  >     Broadway  »nd  58th  Street 

o_ l  t  Phona  illo  (U>lumbua 

Sales  Department)   NEW  y0RK  N  y 
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lEWPEtOSESS 

DIFFERENTIALS  and 
ACCURATELY  CUT 
METAL  GEARS 


Hew  Process 
Gear  Corporation 

SYRACUSE.  N.  Y. 


LeRoi  Motor 

3oMk  MODEL  C 
HO»  ThT.  LIGHT  ROADSTtR 
TOURING  CAR 
OR 
TRUCK 


Milwaukee  Machine  Tool  to 

MILWAUKEE  WIS 


Russel 

Internal  Gear  Drive  Axles 

L«t   as  send   Ton   thr  history   of  thr-  lnlrrn»l 

...,.r    llrlvr  '<"'■    '     '  ■    >"■>  »<"•-'< 

hns  liem  n  big  factor  la  Its  •■««•. 


BOUQUETS  FROM  HERE  AND  THERE 


War/font 

SHOCK  ABSORBER 


FROM 
NORTH  DAKOTA 


MM  fJMjl  HMK 
'  a!I  DICKINSON 


EDWARD  V.HARTFORD  Itk.L^sev  SnSVC 


r-i-v-i  v~  r  r-r-  /       r  .  .  ',  '.V— 


Inner  Tubes,  Inner  Linen,  Outer 
Boots,  Inner  Sleeves,  Blowout 
Patches,  Cementless  Patches,  Cement 
Patches,    Red      Rubber  Tubing 


JIaTTD 


QUIET 

ROLLER  BEARINGS 


KNOWN  the  world  over  as 
the  zenith  of  simplicity 
and  efficiency. 

A  precision  instrument  giving 
ermaneutly,  exact  carburetioa 

or  y->ur  car. 

Zenith  Carburetor  Co. 

Detroit,  Mich. 
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^ARDlEONARm 

26  YEARS 
EXPERIENCE 

DYNAMO 
CONTROLLERS 


4 

1 


FOR 

LIGHTING 

AND 

STARTING 
SYSTEMS 


•  1 1 1 1 1  j  1 1 


*  ♦ 


©re* 


urn 


The  "Hold* On"  Tr«ad 
are  aa  superior  in  quality  te  ordinary  tires, 
aa  the  Combination  liberal  tale*  policy  U 


superior  to  the  "cut  snd  dried**  ordinary 
selling  policy  under  which  the  ordinary 
tire i  are  sola. 


Get  the  cxclusiTe  territory  proposition. 

The  Combination  Rubber  Mfg.  Co. 

Manufacture**  of  Hiffh-prod*    Ti*<*t  ***** 

Rubber  Products  for  50  Years 
BLOOM FI ELD,    NEW  JERSEY 
Writ*  or   Wirt  for  Particulars 
Regarding  Our  Proposition 


@ 


Danger!  Don't  Take  This  Risk! 

Oat  go  your  lights  all  of  s  suiMrn-  »«*r<r  lllt**lj  st  itir  wor-t  |>srt  of  t fat- 
road  !   Don't  (im>m  at  the  conditio©  of  y<*ir  ElvctrUal  E<|ulj«i»-ni,  Tut  u 


Model  354  AMMETER 
On  Your  Dashboard  or  Cow! 

It  It  the  reliable  means  of  determining  the 
proper  rate  ol  chars*  or  I  .r  of  your 
battery  for  various  ■tiecde.  It  enables  you 
to  determine  that  the  tenet  a  tor  Is  working 
and  that  the  storage  battery  la  receiving  lm 
proper  charge.    Whig  for  bwkut  Uay. 

Wttiun     Electrical     Instrument  Co. 
ft  Waston  Ave..  Newark,  N.  J. 

Branches  4m  the  !  wt*f  Cilitl 


Passenger 
and 

Commercial 
Car 
Motors 


4-Cyllader— 4-Crclr 


Beaver  Motors 

Fit  Every  Demand 

There  are  BEAVER  Motors  in  a  variety  of 
sizes,  suitable  for  all  pleasure  car  and  com- 
mercial car  requirements.  Meet  all  demands 
for  power,  economy  and  de- 
pendability. 

Over-head  valves.  ao%  to  25% 
more  power  than  other  motors 
of  same  bore  and  stroke. 


IPrtl*  toSay  tor  BEATBM 
tveciUcationi  before  <1~M<1- 
loc  on   ilw  motor  to  m 

BEAVER  MFG.  CO. 

l«t  A  Oklahoma  A*.-.  Milwaukee.Wla. 


imi 


AXLES  wheels 

PROPELLERS 


WARD  LEONARD 
ELECTRIC  CO. 

•  AONXVILLE.N.Y.  USA 


The  Bearings  Company  of  America 

LANCASTER.  PA. 
Sal*.  Department:  W..!»m  Office  I 

250  Weat  S4th  Street  604  Ford  Bulldlnf 

New  York,  N.  Y.  Detroit,  Mich. 


COMPLETE  TllBfHT  BEAUINU 

Manufacturer*  of  Star  Radial  Ball  Retain- 
era.  Star  Ball  Thruet  Retainer*.  Star 
Complete  Ball  Thrurt  Bearinga 


LIBERTY  SIX 
$1095 


The  Car  of  the 
Owner's  Interest 

LIBERTY  MOTOR  CAR  CO. 


Detroit 
DUIrlkutort  In  Principal  Cft/er 


IG 


AUTOMATIC   •    I  ONITIONl 

ONNEGTICUT 


Hive*  the  most 
eflectivc  «paik 
at  every  speed 
for  four,  six  or 
eight  cylinder 
motor*. 


^AUTOMATICVV  °'UXT  h0,tC,t 
m  *    I     »P"rk  at  low 

•   -       Uf     '■>    .y       ipeod«  onil  .1 


better  spark 
than  the  mas- 
ncto  at  h  I  k  li 
speed. 


Connecticut  Is>&7.«  Company,  Inc. 

Meridcn,  Conn.,  I).  S.  A. 
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Add  to  Garage  Profits  by  Oxy-Acetylene  Welding 

Saving*  mule  plane  your  patron*  and  pay  good  aubatan  tial  profit* 

PREST-O-LITE 

Dissolved  Acetylene 

(Ready-madi  cjifb.de  |u) 

aoda  to  lii"  paV1#o,  7  and"  aa*falD»aa  of 
any  goad  w?  Id  lug  rqulpraiDt.  Wt*  furnUti 
thOTOUf  btj  bljh  grade  wrMiojr  apparatllH 
for  $i50,*-u  (Cauu'ln.  $7.'..iRn.  Th->  ar*raf« 
n*»  r  will  al*o  n.id  pi  cy llorW-r*  at  an 
additional  coot,  and  a  Ural  910.00  worth 
of  wtldlnc  »  <  Track  and  special 
otjolpmcDi  for  cottiar  operation,  at  ex- 
tra eoat. 

Smnd  /or «f«f atfe  e/  Pr*»t -O-Lit*  Sarvfeo /«# 

On-,4cc(v/r"(  Welding. 

THE  PREST-O-LITE  CO.,  Inc. 
n«  tvo-Me  i nt'.-rtt  ir«k«r«  •/  nu»r.-iivi» 

.treaalcae 

234  8an<»«»  Coeeeien  OHic*  »W  Ficterj 

ls.i.4n.M.i.  .  In*,  klerrittee,  Ontarl* 


OUR  REPUTATION 

Aa  the  Largest  Pro- 
ducer* of  Lamps  in  the 
World  ia  sustained  by 
every  Lamp  leaving 
our  factory. 

The  EDMUNDS  &  JONES 
CORPORATION 

ILLUMINATING  ENGINEERS 

DETROIT  MICH. 


0©  J  7 


margrs  or3  sprcftfGS 
fe* AMces  for*  ovea 


RAJAH  TERMINALS 

Fsr  Ignition,  Starting.  Lighting  Syeteene 


CLIP 


PRIMARY 


Ferrnle  Clip  rurnlebrd 
la  Tamat  form.  Hook 
form  and  Bkort  Clip  form, 
t.  fll  any  vtra  op  to  Vj  " 
la  diameter. 

Wins  Clip  for  qalrk 
attacboMet  any  ataa  cable. 


A"  mad. 
I  e  I  (  t  b  • 


Style 
la  3 
from  t 
of  tk*  Ferrule. 

.so.  l.  i.i -l o  la: 

No.  2.  11/16  la; 

No.  S.  \i  la. 

Prime  ry  with 
frrrole*  •  a  m  . 
aa  Ferrule  Clip. 


Co  I  la  re  .applied  wke«  aec- 

Frrrole  Clip  mmrr  wUk  ai°  Terminal* 
Thruet  Km-m   to  get  wltb  any  plaf. 
IK  Actual  SIM) 

RAJAH  AUTO-SUPPLY  CO..  Bloomfiald.  N.  J. 

Job.  Mtllea  *  Boo.  Ltd  .  Mootreal.  Toronto.  Winnipeg.  Venroaver 


MERCER)??-;?  Jou™9 

MOTOR  I  H"2  |P°rt?nS| 
CAR 5  /  2Z-7Z  Kunabout 
22-72  Raceabout 

Literature  Matted  on  ftcuuett 

MERCER  AUTOMOBILE  CO. 

400  Whitehead  Road  Trenton,  N.  J. 


Electric 
Starting 
and  Lighting 
Systems 
SINGLE  UNIT  and 
TWO  UNIT  Equipments 

Booklet  on  Special  Ford  Equipment 

DYNETO  ELECTRIC  CO.,  Syracuse,  N.  Y. 


ID 


-even  -this  old  boy* 
is  hitting  on  all  cylinders 


UT-  H« Wasting  M 

Don't  think  became  yonr  cnifine  I* 
hillnii:  on  all  cylinder,  ynu'rr  tieltintf 
maximum  aervicet 

Write  u«  for  naluntehimi  cnrburitor 
revelation*   new  fort*  you've  prolmhly 

ncli-l    111-. ml   "I      li.irn    hu»    III"  Nik 

Stromberu  Carliurclor  will  incrcaae 
the  power,  apccil,  acceleration  anil  ilaa 
riimiimyof  your  car  whether  it  ia  new 
<rr  old.  Be  a ure  to  alate  name,  model 
and  year  ot  your  car. 


Carburetor 

STKOMBEKC  MOl\.i(  Ut.\  H  a*  CU..  Lwpt.  K.  (I  E.  26th  8t.,  Chicago 
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CANADIUM 

CONSULT  US  REGARDING  ITS  ADAPTA- 
BILITY FOR  MAGNETOS,  MASTER  VI- 
BRATORS, CAUTERY  KNIVES,  COILS,  ETC 

Can  interrupt  circuit  at  minimum  expense  to  Pur- 
chaser. 

Years  spent  in  its  development.  Write  us  asking 
its  uses.   Can  be  used  to  replace  platinum. 

The  Electro  Metals  Products  Co. 

Patent****  and  Sol*  Mtnuf acturara 

1984  East  66th  Street  Cleveland,  Ohio 


J-MNon-B 

BrakeLini 

VvflEARS 

ITS  

SAFE 


New  Departure 
Ball  Bearings 

American  Made  lor  Amcrictn  Trade 

QUALITY  riRBT  ■ 
THt  «cw  otfAnTuin  Hro.  130. 


MOLTRUP  STEEL 
PRODUCTS  COMPANY 


Manufacturer*  of 


HIGH  GRADE  FINISHED 
CRANK  SHAFTS 


BEAVER  FALLS 


PENNSYLVANIA 


SEISS 


*4>oo 


SEISS 


$4  oo 


Double  Acting  Mechanical  Horn 


Operated  by  touch  of  hand  either  to  light  or  left— for  ehort 
■harp  blast— or  for  lone  contlnuoua  sound  same  aa  a  motor 
driven  Horn.  This  Is  the  only  horn  on  the  market  having 
these  features. 

Guaranteed  for  10  Years 

Positive  In  Action — no  Ratchets — no  Spring  pressure  to  go 
against — simplicity — nothing  to  get  out  of  order. 

Write  few  Literature 

The  Seiss  Mfg.  Co.,  456  Dorr  St.,  Toledo,  0. 


IRlbin-PLATIM M  TIPPED 

Screws  and  Rivets 

SEKV ICEABIUTY 

I"  .1  distinguishing  feature  of  these 
Screws  and  Rivets. 

s.-,  urely  welded  Irldlo  -  Platinum 
lu-jids.  Standard  sizes  carried  In 
•tOCk.  Other  styles  to  order — any 
■  p.  ciDcsitiorui.  any  degree  of  hard- 
ness. 

Write  us  for  prices  and  full  In- 
formation. 

R  &  H  Platinum  Works 


lOO  VVIIIInm 


ol  Homier  a  rlaniacrwr  Cheniul  C». 


York 


Read 

SPARK  PLUG 


Laughs  at  the  heat 

Popular  wherever 
gasoline  is  used 
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Electric  Auto- 

Starting  —  Lighting— Ignition 

Electric  Auto-Lite  equipment  for  auto- 
mobiles is  as  famous  for  the  service  that 
backs  it  as  for  the  reliability  and  economy 
of  its  operation. 

ELECTRIC  AUTO-LITE  COMPANY 
Home  Office  and  Factory:  Toledo,  Ohio 

New  York        Detroit        Kaon*  City        Su  Francisco 


Tver*  are  Yarylnjr  argoaiesta  In  fa  Tor  of  all  IJpoa  of 
ailaa. 

Tbe  reaaun-aby  of  I  be  Internal  rear  drt»*  principle  la 
qolcalr  an«l  amply  eiplalned  Ibj  our  booklet  "lwrlw 
Talk*  to  Knxlneere,"  erulrti  we  will  eeou  Too  free. 
Writ*  for  It. 

CELFOR  TOOL  COMPANY.  Buchanan,  Mich. 


Ke 


r 


j  ,         •         For  Your  Car 

I  (J Tl  1  L 1  Oil  AtwaterKentMfgWorks 


THE  METAL  OF  METTLE 


V 


F 
A 
H 
R 
I 

G 

THE  BEST  BEARING  METAL  ON  THE  MARKET 

Fabric'  Metal  la  an  esceprloBally  booioceneooa  t In  baa*  copper  hardened 
alloy  nmile  by  our  special  pruceee  from  strait,  tin  and  loeot  copper. 
We  make  every  |*mnd  of  Fabric  Metal  traraelvee  and  can  guarantee  Ita 
nnlfiTmltj  and  qoalltj.  Aak  Stlltl.  simplex,  t-rane.  Wlarooaln,  Kl.aelL 
Waukeaba,  KellyHprincDeld.  Beater.  Cortlaa  anil  the  man  wbo  makaa 
flniabed  bearinjpf. 

Fahrig  Metal  Company,  34  Commerce  Street,  New  York 


Edited  exclusively  for  Dealers,  Jobbers, 
Garage  and  Repairshop  Owners 

If  you  are  Interested  In  the  merchandise  or  maintenance 
departments  of  the  automobile  Industry  you  should  read 
Motor  World  regularly.  It  builds  amies.  Improves  service. 
Increases  profits. 

Published  weekly,  tl.OC  per  year— Canada  and  foreign,  »«.(K'. 
Subscription*  solicited  only  from  men  In  the  trade, 
your  subscription  to: 


MOTOR 

239  Wear  39th  Street 


WORLD 

New  York  City 


J-|UBCAPg 


STEEL 

OR 
BRASS 


I  1 


NICKEL 
PLATED 
OR  RUST 
PRO  O  F 


STAMPINGS 

THE  WINK  LEV  CO.  Detract.  Mich.,  U.S.A.  ^SSSiloStlGStl!, 


s  TTllfiaiFaT-.i 


30x3     Non-Skid  $13.05 

30x3' 4  Non-Skid   15.60 

32xyA  Nnn-Skid   17.05 

33x4     N  on- Skid  35.65 

34x4     N'on-Skid   2620 

Six 4)4  NWSkid   36.9s 


National    Rubber   Co.,    Pottatown,  Pa. 
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WHY  DO  YOU  SUPPOSE  IT  IS  THAT 

125  MAKERS 
OF  AUTOMOBILES 

USE  THE 

ECLIPSE-BENDIX 
STARTER  DRIVE? 


If  there's  one  on  your  car  you 
know  why.    It  never  failed  yet. 


ECLIPSE  MACHINE  CO. 

ELMIRA,  N.  Y.,  U.  S.  A. 


f 


Save  Your 

Car  Parts 

— from  rust,  your  hood  from  blis- 
tering, keep  them  not  only  really  well 
but  looking  well — with 

— U  L  T  I  COAT" 


The  mineral  HEAT-PROOF  FAINT. 
Your  exhaust  pipe  and  exhaust  manifold 
muffler,  and  all  other  places  where  heat 
and  rust  comhine  to  ruin  your  car's  looks, 
if  not  its  usefulness,  can  be  preserved  and 
beautified  by  ULTICOAT.  Positively  will 
not  burn  oft,  the  hotter  it  gets  the  harder 
it  sticks.  Large  can  St.oo,  Dealers  or 
prepaid  direct. 

DEALERS i  Writ*  for  Mr  lib- 
oral  [iropotliloci.  Tbli  Is  a  Ms 
pt'llcr    for   jtm — get    In   on  It. 


Porcelain  Products  Company 

PITTSBURGH,  PENNSYLVANIA 


BROWN; — 'LTT^E 
GE2£R^ — CO — ' 

^ykacxisb  •  rsr  -y  | 


BROWN  —  LIPE 
CHAPIN  —  CO. 


In  tin-  must  perfect  pliint  that  brain*,  money  and  ex- 
perience could  devise,  we  huve  tho  men  and  equipment 
to  produce  presaed  ateel  parts  tn  any  quantity  on  com- 
paratively short  notice. 
We  make  more  than  2<10  pressed  steel  parts  and  you  can 
makn  your  vehicles  lighter  and  at  lower  cost,  without 
sacrificing  strength  If  you  use  presaed  steel  sprint;  hang- 
ers, running  hoards,  brake  drums,  etc.,  Instead  of  mal- 
leable Iron,  steel  castings  and  drop  forging*. 

"THE  BOSSERT  WAY" 

stands  for  the  prompt  delivery  of  your  order  tilled  In 
accordance  with  every  Item  of  the  specifications. 

THE  BOSSERT  CO. 

irricA.  n.  V. 


L 
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30,000  miles  with 


HmhI i«U.  Neb. 
I  K. r «  •101OE.M.F.  SO  that  la  e qu  1  pp*d 
*»  1  th  oh  ol  t co r  mag aetoa  and  to  i  1  ■-  Sam* 
ha*  run  avar  30,000  milM — MTtr  uj  bad 
nrlhtrt*  don*  to  It. 

/  am  tlitl  -tint  (As  fomr  ordinal  1910 
Sftlitdarf  Spark  />/.*•*.     W.  B.  FRYM1RE 

Splitdorf  Spark  Plugs  will  outlast  any 
engine.  The  laterally  wound  mica  core 
positively  prevents  leakage  of  gas  and  oil, 
giving  you  at  all  times  the  full  power 
of  your  engine. 

The  price  o4  all  staaaajd  Spllldofi  Plot*  ll  one 
dollar  If  roar  dealer  e*a*t  supplr  too,  write  oa 
for  tben  statta*  soak*  lad  real  of  coflae. 

Mafnetos,  slectrlc  ttartlat  1*4  llfhtlai  oatsts. 
•mmrter*  sua  Ifailkoo  ssrslr*  la  lu  eseiy  «*r*il. 
al  roa'  <>ll  •<  oot  brs*cha*  la  laadlaf  clues. 

SrUTDOW  ELECTRICAL  CO.,    Newark,  N.  J. 


A  Size  and 
Type  for 
Every  Engine 

Splliaorl  Hues  are  mad*  In  all 
ailes  lad  ia  trpes  to  so  it  every 
Of.  moiot  rvclr,  motor  bon. 
I I1C (Of  aod  MWOlane. 


A  A  A  A 


Keystone  Automobile  Bodies 

For  1916 

Individuality  it  aa  noticeable  in  motor  cara  aa 
in  hornet.  Our  excluaive  creation*  of  motor  car 
bodies  are  aa  perfect  in  deaign.  finish  and 
appointment  aa  your  own  peraonality  dictates. 

We  are  among  the  oldeat  high  grade  carriage 
builder*  and  are  apecialiata  on  brougham*, 
limouainea,  clover  leaf  and  club  roadstera. 

There  can  be  only  one  like  your*. 

Detail*  on  Rcqucit 

Keystone  Vehicle  Company 

Reading  Pa- 


use the  facilities  of  this  perfectly  equipped  plant  for 
the  production  of  small  sheet  metal  stampings  of  any 
design,  also 

BRASS  CASTINGS 

ha  the  Rough,  Polish  ad  or  Nickel  Plate 

Including  Hub  Caps.  Radiator  Filler  Necks  with  Cape. 
Gasoline  Tank  Flanges  with  Caps,  Gaaollne  Tank 
Flanges  for  Outlet*.  Hood  Yokes,  Ford  Special  Hub 
Caps  and  othtr  parts  made  of  Cast  Brass. 

Our  Well-Equipped  Wood -Working  Department 

la  prepared  for  the  prompt  production  of  quantity  ortlera  of 
rough  or  highly  finished  wood-work  assemblies  of  medium  also 
for  niotttr  i-ar  onofttrui-tloa,  aurb  parts  a*  real  blorks  for  aala- 
plni,  flooring  boards,  back  syrinx  hoard*,  running  boat  da.  etc. 
We  work  from  Bin*  Print*  and  Specttleatteia*.  bet  prefer, 
wbeo  poaafbte,  to  also  bare  sample*  for  tba  purpose  of  ac-curlnc 
IMtalllre  sct-uracy  la  wulgut,  measurement*  and  design. 
Write  u*  *t  once  far  further  Informatloa  regarding  tb*  pro- 
duction of  your  rcqulremaat*. 


ThePfau 
Mfg.  Co. 


Cincinnati 
Ohio 


230  Mentor  St. 


J 


THE    COAST    LINE  TO 


CLEVELAND.  BUFFALO,  NIAGARA  FALLS 

TOLEDO.  PT.  ni  ROJf,  ALl'ESA.  ST.  IUNACB 

A  REAL  VACATION 

THE  WATER  WAY  IS  THE  ONLY  WAT 
The  Great  Lakeaia  the  meoc*  for  particular  and  experienced  traveler*  oa  beat- 
new*  anil  bleaaure  trips.  The  D.  at  C.  Line  Steamers  embody  all  Che  qualities  of 
apeetl.  safety  and  comfort.  The  freedom  of  the  deck*,  the  cool,  relreshlna  lake 
hreeses,  the  eoenatodiuua  state  rooms  and  uneicelkd  cuisine  Dak*  111*  aboard 
the**  floating  palace*  a  source  of  enjoy ineaL 

••D.  «c  V.  A  SI  HN  It  r  <  l  ARANTFF" 
Durins  Summer  Season  the  Two  Giants  ol  the  Great  Lake*.  Rtre.  City  of  De- 
troit III  anil  City  of  Cleveland  lit,  operate  dally  service  tmween  Detroit  and 
Buffalo;  duly  arrvice  between  Detroit  and  ClcvrUml.  also  delightful  day  true 
during  July  anil  Aulusc.  aa  well  as  two  boats  out  of  Detroit  *nd  Cleveland  every 
Sj'urliv  nd  Scmliy  ni«!iti  during  these  two  months  FOIR  TRIPS  WEFh.- 
LY  FROM  TOLKOO  AND  DETROIT  TO  M  vCKIN  AC  ISLAND  AND 
WAV  PORTS—  From  June  Hth  to  September  10th.  SPECIAL  STEAMER 
<  It  '.'U. ID  MM  K1W  HI  'AH  |«D  II' IPS  WEEKLY.  NO 
STOPS  ENROTTK  EXCEPT  AT  DETROIT  EVERY  TRIP.  Dally  arrvice 
between  Toledo  and  Pul-ln-Hav,  June  10th  to  Sept  ember  10th 

YOUR  RAILROAD  TICKETS  ARE  ACCEPTED   

On  D.  at  C,  Lin*  steamers  lor  tranaponitlon  between  Detroit  *nd  Cleveland. 
Detroit  and  Bufialo,  either  direct  li»«.  Send  two  rent  stamp  lor  Illustrated  pam- 
phlet and  Great  Lake*  Map.    Adilrea*  L.  G.  l-ewla,  G.  P.  A.,  Detroit.  Mich. 

DETROIT  &  CLEVELAND  NAVIGATION  COMPANY 

PHILIP  H.  McMILLAN.  Pres.  A.  A.  SCIIANTZ.  Viic-Pre*.  at  Geal.  Mgr. 
All  D.  &  C.  Steam*  re  arrive  and  depart  Third  Av.nu*  Wharf. 
t>niral  Standard  Time. 
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The  Price  of  a  Good  Shirt  Will 
Protect  Your  Car  From  Theft 

For  $3.50  you  can  provide  your  Ford  with  a 

AUTOLOCK 
SWITCH 

It  takes  the  place  of  an  ordinary  switch.  It  can 
be  attached  to  any  make  of  coil  in  five  minutes. 
Your  key  in  your  pocket  is  your  assurance  that  you 
will  find  your  car  locked 
right  where  you  left  it. 
Without  a  key  it  is  impos- 
sible to  operate  the  switch. 
Removing  the  screws  will 
not  remove  the  lock  unless 
your  key  is  inserted.  The 
K-W  Autolock  Switch  is 
sold  by  reliable  dealers  for 
$3.50.  If  yours  is  out,  sent 
prepaid  on  receipt  of  price. 

Illustrated  literature  on  re- 
quest. 


K-W  Autolock  Switch 

$3.50  Complete 


<^rWfK-W)lGNITIOW"Cg> 

1133  CHESTER  If rvri ind  Ohio  USA. 


Vboston^? 


Sterling  Valve  in 
Head  Motors 


Valve  in  had 


L  Had 


T  Had 


Take  all  the  explosive  force  on  the  top  of  the  piston  and 
not  in  the  valve  pockets  at  the  sides  of  cylinders. 

That's  one  reason,  along  with  superior  design  and 
workmanship,  why  they  deliver  more  power  at  less  cost 
than  any  others. 

Power,  economy  and  dependability  are  built  into  every 
"Sterling"  valve  in  the  head  motor. 

Ideal  for  light  cars  and  trucks. 

Write  for  particulars. 

STERLING  MOTOR  COMPANY 

DETROIT.  MICH.         -         .  .  U.  S.  A. 


AFTER  ALL 

It  Is  Quality  That  Counts 

AND  BULL  DOG  QUALITY 
IN  RUBBERIZED  FABRICS 
SEEMS  TO  COUNT  WITH 
THE  MOST  PROMINENT 
AUTOMOBILE  MANUFAC- 
TURERS IN  THE  UNITED 
STATES. 

Its  use  means  to  you  that  the  top 
and  side  curtains  of  your  car  will 
be  waterproof,  absolutely. 

It  means  that  the  top  and  side  cur- 
tains will  stand  up  under  hard 
usage;  that  when  your  car  is  4, 
5  or  6  years  old,  the  top  will  look 
well  and  still  be  serviceable. 

The  prices  on  BULL  DOG 
QUALITY  are  right;  and  the 
wearing  quality  will  be  a  sur- 
prise and  a  delight  to  the  owners 
of  the  cars  you  make. 

Send  for  our  samples  and  price  list 
today.   You  need  them. 


L.  J.  MUTTY  COMPANY 

BOSTON,  MASS. 
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TWELVE 


The  H.A.L.  TWELVE" 
is  today  getting  the  interest  of 
many  of  the  largest  and  most 
experienced  dealers  in  the 
country — for  these  reasons: 

The  amazing  value  of  the 
car,  the  ease  of  operation  with- 
out shifting  gears,  the  ready 
market  for  a  good,  common- 
sense  twelve-cylinder  automo- 
bile. These,  together  with  the 
strong  syndicate  of  leading 
Cleveland  manufacturers  who 
are  behind  the  "H.A.L. 
TWELVE"  makes  our  dealers' 
proposition  worthy  of  investi- 
gation. 


"Hi)t  £pre  to  ©c  Ho-i 


A  Bool  Non-ftlcld 


6RAENDER 

TIRES 

have  attained  an  enviable 
reputation  for  Tire  endur- 
ance, and  can  be  depended 
upon  tO  Rive  a  service  emi- 
nently profitable  and  satis- 
factory to  user  and  Dealer. 

The  Opportunity 
Is  Yours 

to  build  up  a  bigger  and  better 
business,  uith  more  profit. 

Take  advantage  of  tbe  prestige 
of  "Braender  Quality,"  our  Ad- 
vertising and  Dealer  Co-opera- 
tion, and  write  regarding  terri- 
tory   unallotted  —  but  do  It 

now: 


Rad.  Gray  and  Pura  Gum  Tubas 


Braender  Rubber  &  Tire  Co. 


BRANCHES 


Factory:  RUTHERFORD,  N.  J. 

(  ISO  Wott  $4th  Sit— I.  Nam  York,  S.  Y. 
t  $T$  N.  Bromd  SI.,  ">  itaJtlph  is  .  ft 


I  I1S0-U  So.  Michigan  At:,  Chicago,  til, 

Agtnlg  in  Prmeifat  Lilut. 


TIAD!  "M>. 


BRIEF  SPECIFICATIONS 

T  w  e  I  v  e-cylinder,  valve-in-head  motor, 
2  It"  bore.  5"  stroke. 

Complete  electric  lighting  and  starting  sys- 
tem, Westinghouse. 

Three-speed  selected  transmission.  Full 
floating  rear  axle. 

40"  semi-elliptical  front  springs,  under- 
slung  57"  rear  springs,  left-hand  drive,  cen- 
ter control,    135"  wheelbase. 

7 -passenger  Touring  Car  $2100 

3 -passenger  Roadstrr   2100 

1-passenger  Shamrock   2300 

7-passenger  Limousine    4250 

7-passenger  Touring  Brougham   4250 

The  H.  A.  Lozier  Company 

CLEVELAND  OHIO 


iiiiiiiinnimmmniiiiiiiiiiiHiiuiiiiiiiiiiiiiiiiitiiiiiiimiiiniiiiuuiiiiii; 
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IMMS 
MAGNETO 

'IMMS-HUFF 

ELECTRIC  STARTING 
t?  LIGHTING 

"We  hafc  hod  splendid  success  with  the 
Simms  high  tension  magneto  on  all  of 
the  cars  KM  hatv  told,  Wt  think  it  one 
of  the  best  and  hottest  magnetos  we 
have  ever  COM4  in  contact  with." 

The  Central  City  Oarage. 
Central  Citv.  /can. 

Quality  Reliability 
Efficiency 

The  SIMMS  MAGNETO  CO. 

2T3  No.  Arlington  At*. 
East  Orongt,  N.  J. 


bimmsi 
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One  Can  of  Non-Fluid  Oil  Equals  in  Lu- 
bricating Value  3  Cans  of  Common  Grease 

Common  grease  does  not  lubricate  until  frictional 
heat  melts  it.  Then  it  leaks  away.  Grease  contains 
fillers  which  do  not  lubricate  You  pay  for  them  but 
do  not  use  them. 


Lubricates  the  instant  the  car  starts  and  continues,  lubricat- 
ing every  second  the  ear  is  in  motion.  Doesn't  melt  at  bearing 
temperatures — stays  where  it  is  needed— and  all  of  it  is  pure 
lubricant.  It  lasts  three  times  as  long  as  grease  and  gives 
your  car  bttttr  protection  against  friction,  at  less  cost. 

Get  "K  No.  oo  Special"  grade  for  gears ;  "K  No.  ooo"  for 
bearing*.    Sold  only  in  orange-colored  cans  at  your  dealer'* 

Writ •  tor  tamplaa  and  a  new  book  "Lubrication  al  thr  Molar  Car." 

New  York  &  New  Jersey  Lubricant  Co. 

It!  BroKl.nr  Ham  York 


I 


COUNTERBALANCED 


PARK 

1  CRANK 
1  SHAFTS 


PATENT 
APPLIED  FOR 


The 

PARK 

DROP 
FORGE 

c  "  a 


i 

I 

5) 

I 
i 

I 
i 


CLEVELAND, 


OHIO  | 


[In  Selecting  Automobile 

Top  Material 

bear  in  mind  that  value  and  durability 
are  almost  entirely  dependent  on  the 
nature  of  the  part  exposed  to  the 
elements. 

The  remarkable  durability  of 

w  Genuine 

Jantasote 

TOP  MATERIAL 

is  due  primarily  to  the  composition 
used  on  the  exposed  side.  This  is  a 
secret  compound  chemically  different 
from  the  surface  of  all  other  top  mate- 
rials, whether  they  be  a  rubber  mixture, 
or  what  is  termed  "artificial  leather." 

This  substance  (used  exclusively  in 
Fantasote)  possesses  unique  properties 
which  make  it  ideal  for  automobile  tops. 

It  is  impervious  to  grease,  sunlight 
and  extremes  in  temperature.  It  will 
stand  lots  of  abuse  and  positively  won't 
crack,  leak  or  fade.  It  can  be  cleaned 
almost  as  readily  as  glass. 

The  ingredients  used  in  Pantasote 
and  the  process  of  manufacture  are  such 
that  it  cannot  be  sold  at  the  price  of 
other  top  materials.  The  difference  in 
cost,  however,  is  more  than  offset  by 
superior  service  rendered  to  the  car 
i  >wner. 

The  automobile  maker  who  uses 
PantaSOte  pays  more  in  order  to  give 
hi^  customers  t ho  best  top  material 
money  can  buy.  the  top  material  used 
rin  the  most  expensive  cars. 

Pantasote  is  not  and  cannot  be  com- 
pounded or  cheapened  to  meet  price 
competition.  It  is  made  only 
in  one  quality — the  best. 

It  is  not  safe  to  judge  top 
material  <>n  its  appearance. 
Inferior  quality  can  be  easily 
disguised  with  a  deceptive 
surface  finish.  When  new 
the  good  and  the  bad  look 
very  much  alike. 

THE  PANTASOTE  COMPANY 


Tht«  label  on 
a  top  thow* 
the  covcrinf  tp 
ernuine  P*nU' 
toir  and  pre- 
vents tubttitti- 
lion,  which  it 
not  uncom 
mon 


1913  Bowling  Green  Building. 


New  York  City 
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This  Is  thePlug 


These  Are  the  Manufac- 
turers Who  Equip  With 


racaart 
h«nnm  oa»lan,l 

Saw 


llalliaa 


Don 
CM* 
Dudaa 

lt*,r«n 
Baa 
I'm- 


Da>u 

Ml  Mi 
MflBta 


<  haw  True* 

II.,,:.., 
Ba.  M 

r'adaral  « llaaa  Tra 

(>.  M  C.  rilaw-Maoaa 

<.r»mm  Hiaf-IHTta 

Trurto  Moray 

Kiwi  Kir  Jordan 

SB 

EE  Trurki 


Have  You 

This  Plug 
On  Your  Car? 


No  Greater  Recommendation  Can  Be  Given  a  Spark  Plug 
Sold  Everywhere  I*nition  MicL 


QUALITY 

RADIATORS 

FOR 

PLEASURE  CAR 

AND 

HEAVY  DUTY  SERVICE 

G  8t  O  MFG.  CO. 

NEW  HAVEN  CONI 


The  Ideal  Hotel  of  Buffalo,  N.  Y. 

HOTEL  LENOX 

Fireproof 


Modern 


North  Street  at 
Delaware  Avenue 


a  ■Btqn*  Bottl  of 
sua  room*,  with  ■ 
Boat  dnlnbl*  loca- 
tion. Inaurlni  uiii-i 
..it  i m-.» 

Goarttilrnt  to  .11 
|..|nt«  "f  tnorot 
|M>polar  with  Botorteta 
and  Tlaltnra  to  Matara 
Fall,  ami  Rnorta  In 
tk*  »!•-'.  n!  ty  —  main* 
and  MffM  nn«irelt«d 
hy  tlx-  leading  hot*  la  of 
tli«  tartar  clllan, 

RATES — EUROPEAN 
PLAN 

Room  With  l»rtv- 
I !«■««•  of  Bath 


Tor  ooa  r»r»on. 


d»7 


For  two  peraoea. 

$3  00  par  day 


IS.U  par  day 
$9.00  par  day 


Room  With  Private  Bath 

For  ona,  H  00,  M.S0.  t.1.00  or 
For  two.  M.OO.  »5. 50.  14.00  or 
Two-Room  «nlt«-  With  PrfTa«»  Bath 

For  two.  M.OO.  »»  00,  »«.00  or  ST.OO  par  day 
For  additional  prraoea.  11.00  p*r  day  ailra. 

1111-  I    CLA*S  OARAtiE 
Motorlata  Should  Follow  Main  Bt.  or  Dila»U»  At.,  to  Kort.  St. 
IMy  ma  .tad  with  oar  ro-pU-rola  «  "Oytd*  of  B*t<*>  <uU  Motor* 

Oa  tha  F.MriHK  TOUB8.  BooaW  with  Btna  tod  runnLnc  dlrocUona 
will  tw  Ballad  fra.  an  reqocat- 

C.  A.  MINER,  Managing  Director 
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furnish  an  intensely  hot  spark  at  all 
speeds,  even  the  lowest.  They  are  the 
most  efficient,  dependable  and  dur- 
able Magnetos  made. 

You  will  be  quick  to  notice  their 
superiority  in  the  easy  starting,  the 
quick  pick-up,  the  instant  response  of 
the  motor. 

THE  EISEMANN  MAGNETO  CO. 

Sates  and  General  Offices: 
32  33rd  Street.  Brooklyn,  N.  Y. 
tnrtl.oipotn.  !•<!.  Detroit.  Mick. 

415-417  .N.  C*pltOl  AT*.  802  WuodWird  At». 


NOW 
ONLY 

$5 


An  avalanche  of  orders  from  all  parts  of  the  country  followed  the  announcement  that  the 
famous  FOSTER  Owl  Light  had  been  reduced  in  price  from  $7.50  to  $5.00.  Constantly  in- 
creasing demand,  coupled  with  a  resultant  increase  in  production,  made  possible  the  reduced 
price.  And  the  FOSTER  Owl  Light  at  the  new  price  is  in  many  respects  superior  to  the 
higher-priced  model. 

In  point  of  construction,  finish,  power  and  far-carrying  ability  the  FOSTER  Owl  has 
never  been  equalled.   That  is  one  reason  it  is 

Seen  on  America's  Finest  Cars 


The  searchlight  has  become  a  necessity  to 
every  motorist,  more  so  since  the  dimming 
of  headlights  has  become  compulsory.  The 
OWL  LIGHT  adds  to  the  appearance  of 
any  make  of  car.  Its  patented  FOSTER 
UNIVERSAL  SWIVEL,  which  enables  the 
user  to  place  the  light  in  any  position  desired, 
cannot  be  found  on  any  other  searchlight. 
This  clean-cut,  positive  action  swivel  assures 
the  searchlight  staying  in  any  position  it  is  put. 


FOSTER  Owl  Lights  can  be  obtained  from 
the  highest-grade  dealers  everywhere.  If 
your  dealer  cannot  supply  you,  write  us 
direct.  In  ordering,  state  make  and  model  of 
car,  also  battery  voltage. 

GET  THIS  FREE  BOOKLET! 

Send  for  handsomely  illustrated  two-color 
booklet  describing  50  different  uses  for  the 
OWL  Light    Dealers  Wanted  Everywhere. 


C.  H.  Foster  Accessories  Co.,  2303  Michigan  Blvd.,  Chicago 
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Resiliency 

with 

Toughness 


THE  combination  of  extreme 
resiliency  w  ith  long-wearing  tough- 
ness in  truck  tire  compounds  is  dis- 
tinctively a  Firestone  success.  It  accounts 
for  the  most-miles-per-dollar  service  of 
Firestone  tires  and,  what  is  equally  impor- 
tant, the  protection  of  motors,  axles  and 
frames  by  the  elimination  of  shock  and 
vibration.  The  fact  that  more  Firestone 
truck  tires  are  in  use  than  any  other 
make  evidences  the  general  knowledge 
and  experience  of  truck  owners  as  to 
Firestone  quality.  The  Pressed-On  tire 
here  shown  is  one  of  the  many  Firestone 
types,  which  include  a  tire  forever}'  need. 

It  is  the  work  of  a  few  minutes  at  your  local 
Firestone  Service  Station  to  press  on  to  any 
S.  A.  E.  standard  wheel  one  of  these  strong, 
durable  tires.  They  are  applied  direct  to  felloe 
band  under  heavy  hydraulic  pressure.  "Creep- 
ins"  >s  not  possible.  Call  a  Firestone  traffic 
expert  from  your  local  station  for  details — and 
low  prices. 

Firestone  Tire  and  Rubber  Co. 

^mfrirn't  Largmtt  /7.r/u.n.-#  Ttrm  and  Rim  Makmtt' 

Home  Office  and  Factory:  Akron,  Ohio 
Branches  end  Dealers  Everywhere 
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MARMON 
34 

Light  in  weight,  low.  easy  riding,  luxuriously 
finished,  there  arc  many  points  of  advantage 
that  are  found  only  in  Marmon  J4  closed 
can.  Scientific  design  and  the  extensive  use 
of  Lynite  Aluminum  make  these  can  lighter 
by  i  loo  pounds  than  other  closed  can  of 
equal  sice  and  power.  The  over-all  height 
is  several  inches  under  the  average,  yet  there 
is  the  usual  head  room  inside.  A  low  hung 
body,  with  low  center  of  gravity  and  a  new 
rear  spring  suspension,  provides  easy  riding 
without  side-sway. 


NORDYKE  &  MARMON  COMPANY 

INDIANAPOLIS,  IND.  A 


cT^Iarmon  34  Closed  bodies 


Unlike  the  usual  car  of  this  type,  the  Marmon  }4 
Limousine  is  not  heavy  nor  »  it  high.  It  weighs 
only  about  4000  pounds  and  the  over-all  height  is 
only  six  feet  nine  inches,  yet  there  m  the  usual  head 

room  and  abundant  passenger  space. 


With  Boor  boards  several  inches  lower  than  in  the 
usual  car.  weight  perfectly  balanced,  extra  wide 
doors,  abundant  room  inside,  and  deep  upholstery, 
the  Marmon  34  Landaulet  is  a  car  which  gives  "easy 
chair"  comfort  on  the  road. 


mm* 


Style  and  distinctiveness  feature  the  Marmon  34 
Town  Car.  Rapid  acceleration,  extraordinary  power, 
quick  acting  brakes,  and  a  short  turning  radius,  make 
this  Town  Car  ideal  not  only  for  crowded  traffic 
but  for  the  open  boulevards  as  well 


The  Convertible  Sedan  is  a  fine  family  car.  All  the 
seats  are  enclosed,  entrance  is  by  a  rear  door  on  either 
side  and  front  scats  are  separate.  It  can  be  used 
as  a  closed  car  or  easily  changed  to  an  open  car 
with  only  windshield,  top,  and  rear  portion  in  place. 


"Holbrook ,"  New  York;  "Kimball,"  Chicago;  "Thompson,"  Pittsburgh;  and  "New 
Haven  Carriage  Co."  are  "Closed  Body"  names  that  need  no  emphasis.  Expert 
enced  buyers  of  closed  cars  know  them,  and  the  class  of  work  they  represent. 
It  is  interesting  and  important  to  note,  therefore,  that  each  of  these  houses  has 
produced  exclusive  designs  for  the  Marmon  34  chassis,  which  will  be  furnished 
this  season  as  regular  Marmon  closed  car  models. 

The  demand  for  the  Marmon  34  chassis  so  equipped  undoubtedly  will  equal  that 
of  the  open  car,  for  the  closed  models  equal  the  now  famous  open  Marmon  in 
distinctive  features  and  highly  advanced  design. 


Nordyke  &  Marmon  Co.  Indianapolis,  Ind. 
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AT  LAST- A  PERFECT  CARBON  REMOVER 

On' ;  OF  ENGINE  TROUBLE  is  caused 
by  carbon.    That  knocking  sound  and 
loss  of  power  is  due  to  just  one  thing  -car- 
bon in  your  cylinders.    Clean  them  out  with 

Johnsons  Carbon  Remover 

and  your  engine  will  run  like  it  did  the  first 
500  miles      quietly  and  full  of  "pep". 

SAVES  GASOLINE  AND  OIL 

Clean  cylinders  reduce  the  consumption  of 

gas  and  oil  and  give  you  the  maximum  power  and 
speed  from  the  minimum  amount  of  fuel.  Johnson's 
Carbon  Remover  really  saves  you  money  because 
the  economy  in  fuel  effected  by  its  use  will  more  than 
make  up  the  price  of  the  Carbon  Remover. 

YOU  CAN  DO  IT  YOURSELF 

Why  pay  from  $.V00  to  $5.00  for  having  the  carl>on 
burned  out  of  your  cylinders  when  you  can  quickly 
do  it  yourself  for  half-a-dollar — without  laying  up 
your  motor — without  even  soiling  your  hands. 

OUR  GUARANTEE 

We  guarantee  Johnson's  Carbon  Remover 
without  equivocation.    No  matter  how  much 
you  use  or  how  you  use  it,  Johnson's  Carbon 
Remover  cannot  injure  any  part  of  your  mo- 
tor.   You  could  soak  your  engine  in  it  for 
days  without  the  slightest  injury. 


1(  your  garage  or  acremory  ilralcr  cannot 
•upply  you  with  Johnson's  Carbon  Kemow-r, 
order  a  can  direct  from  un.  We  will  prepay 
the  cipreaa  charge*  on  your  trial  01 

Quarts.  $150    ■    Pintv  $ 85    ■    Kilf.pinlm  $.50 


R  AC  INK..  WIS. 
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HESS- BRIG HT'S  CONRAD  PATENTS  ARE  THOROUGHLY  ADJUDICATED 


HAS  IT  EVER  OCCURRED  TO  YOU 

that  if  the  makers  of  a  motor-truck 
choose  H ESS-BRIGHT  BALLBEARINGS  in 
preference  to  all  other  makes  of  bearings, 
it  is  done  with  the  single  purpose  of 
giving  the  customer  the  best  to  be  had. 
even  though  it  increases  the  cost?  The  first 
cost  of  HE5S-BRIGHTS  is  necessarily  high 

The  manufacturers  of  the  SAURER  TRUCK 
could  easily  s 
bearing^  2ki(  /A 
Their  preference 

Therehave  been  instances  since  the  beginning 
of  the  European  conflict  when  we  have  not  been 
able  to  supplyour  customers" requirements, 
but  we  are  overcoming  these  difficulties 
by  our  rapidly  increasing  production. 

The  selection  of  HESS-BRIGHTS  by  the 
manufacturers  of  any  motor  venicle 
is  positive  indication  ofearnest  endeavor 
to  build  a  purely  quality  product. 


THE  HESS-BR 


Miii wma&k 1 1 1:11  MiA S  M 


PHILADELPHIA,  PA. 


r 

1 
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Tkr+r  illustration*  indicate  roughly  the  make  and  break  action.     A*  action.     This  i*  true  becovc  nn  it  the  am  ft  at  it*  contact  point 

the  cam  revolve*  it  force,  the  tico  amall  contact*  on  A  and  B  together  were  to  rcm-Hn  igipfiulrt  in  th*  air  the  continued  rotation  of  the  cam 

at  tke  corner  of  the  cam,  thus  making  the  circuit.    f%  the  iflme  cycle  would  »Utt  Uft  the  arm  A  away  from  tke  im  B.    AV«r,  the  revolution 

— that  U,  04  the  cam  rrvvlce*  in  the  direction  of  the  arrow — the  cam  of  your  cam  positively  and  mechanical!*  uuikm  your  circuit,  and  tken 

break*  the  circuit  by  separating  the  contact  paint*,  a*  in  Via.  9.    Kote,  i<  <  ■  *p*  ctU  r  of  any  spring  action,  positively  and  mechanically  break* 

however,  that  the  mating  and  breaking  are  not  dependent  upon  the.  ike  circuit, 
flat  spring  arm*  A  and  B.  put  rather  on  the  poaitite  mechanical  cam 


An  Open  Circuit  with  Positive,  Mechanical  Make  and  Break — without 
the  Slightest  Dependence  upon  Rapidity  of  Spring  Action 


PITTSFIELD  DISTRIBUTOR 


Trips,  hammers,  light  springs — 
all  done  away  with. 

Current  used  only  when  needed 
to  produce  spark. 

Current  consumption  exceed- 
ingly small,  owing  to  short  dura- 
tion of  contact. 

Hot  sparks  assured  at  speeds 
beyond  the  highest  engine 
demand. 

Electrical  and  mechanical 
lags  practically  eliminated 
— synchronization  of  timing 
as  nearly  perfect  as  is 
humanly  attainable. 


All  this  is  positively  assured  you 
by  the  new  Pittsfield  Distributor 
which,  by  its  very  nature,  assures 
the  most  efficient  sort  of  spark,  posi- 
tively and  continuously,  without 
the  slightest  danger  of  failure, 
either  mechanically  or  electrically. 

Compact,  made  into  a  single  unit 

(including  the  coil),  this 
ignition  outfit  has  only 
one  external  wire,  aside 
from  spark  plug  leads,  and 
that  is  the  lead  to  the  bat- 
tery. 


Pittsfield  Spark 
Coil  Company 


'IP 


Pittsfield 

Massachusetts 
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Long'  Life 


Four  factors  that  assure  long  life  are  con- 
spicuous features  of  the  G,  B.  &  S.  motor. 

These  arc,  the  substantial  construction  from 
highest  quality  material;  the  extra  heavy 
crankshaft,  supported  on  three  unusually  lar^e 
l>earings;  the  simple,  direct,  splash  oiling  sys- 
tem, and  the  inherent  smooth  running  qualities 
of  the  motor  secured  by  the  social  method  of 
timing. 

The  records  of  the  (».  B.  &  S.  Motor  in 
service  leave  no  uncertainty  as  to  the  value  of 
these  four  ("•.  B.  &  S.  features. 


motor 


New  Chain  Adjustment 

This  feature,  exclusive  with  the  G.  B.  &  S. 
motor,  makes  it  possible  to  tighten  chains  on 
both  magneto  and  generator  in  a  few  seconds. 
It  is  one  of  the  simplest  and  most  direct  adjust- 
ments ever  known.    Write  for  details. 

The  fact  that  wc  build  just  one  type  of  motor 
-  have  nothing  else  to  sell — has  many  impor- 
tant advantages  that  will  be  perfectly  clear  to 
every  pleasure  car  or  motor  truck  builder. 

If  vou  are  interested,  write. 


GOLDEN,  BELKNAP  ^  SWARTZ  COMPANY 

Detroit,  Michigan 
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The  Story  of  this  Bearing  Begins  in  an  Old  Mill, 
Two  and  a  Quarter  Centuries  Ago 


This  old  mill,  illustrated  above,  was  built  in 
Radnor,  Penna.,  about  75  years  before  the  great  American 
Revolutionary  war  began. 

The  bearings  used  were  of  ordinary  wood. 

Oiled  continually  for  many  years,  these  wooden 
hearings  finally  became  so  thoroughly  saturated  and  im- 
pregnated with  lubricant,  that,  thereafter,  they  needed  no  further 

oiling. 

Month  after  month,  year  after  year,  for  more 
than  two  hundred  years,  these  wooden  bearings  remained 
m  service. 

This  remarkable  incident  is  responsible  for 
NIGRUM  "Impregnated  Wood"  Oil-less  Bearings. 

Continuous  development  and  experimenting,  ex- 
tending over  a  period  of  26  years,  has  produced 
i  wrientific  oil-less  wooden  bearing,  which,  for  certain 
ICS,  has  distinct  advantages  over  all  other  types  and 
kinds  of  bearings. 

NIGRUM  "Impregnated  Wood"  Oil-less 
Bearings  are  made  of  carefully  seasoned  wood. 


specially  selected  for  its  toughness  and  hardness,  then  thor- 
oughly impregnated  by  means  of  our  patented  process  with  oar 
special  lubricating  compound. 

Over  two  million  NIGRUM  bearings  are  now 
being  sold  annually. 

A  large  number  of  these  are  used  by  Motor  Car 
manufacturers  in  bearing  places  about  a  car  that  are  diffi- 
cult or  impossible  to  keep  properly  lubricated. 

For  when  this  bearing  is  installed  in  a  car  it  can 
be  forgotten.  It  takes  care  of  itself— oils  itself.  The  beat 
of  friction  brings  out  the  lubricant — the  more  heat,  the  more 
lubricant,  just  as  it  should  be.  A  NIGRUM  bearing  will  run 
without  uiliiiK  or  attention  of  any  kind,  a  distinct  advantage 
over  all  other  hearings  whose  efficiency  is  dependent  upon 
constant  oiling  and  attention. 

NIGRUM  bearings  remain  cool  and  effi- 
cient in  service,  never  squeak,  and  once  installed 
can  be  forgotten. 

Correspondence  invited  from  manufac- 
turers regarding  their  requirements. 


BOUND  BROOK  OIL -LESS  BEARING  COMPANY 

"Specialists  in  the  manufacture  of  Oil-less  bearings  for  more  than  a  quarter  of  a  century" 

a  BOUND  BROOK,  NEW  JERSEY 
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OHNSON 

'CARBURETOR 

8-Cylinder— Special 


Detroit  s  Own 
Carburetor 


Ifs  all 
in  this 
unique 
fuel  plunger 
const '«i  lion 


Eight  Cylinder  Cars 
Get  Away  Like  a  Shot 

— leap  ahead  like  a  thoroughbred  at  the  touch 
of  the  spur — get  going  with  a  sweeping  rush 
that  almost  lifts  the  car  off  the  road — if  equipped 
with  the  new  Johnson  Special  8-Cylinder  Car- 
buretor. 

From  a  walking  pace  up  to  the  car's  speed  limit 
the  flow  of  power  is  smooth,  uninterrupted  and 
accompanied  with  a  remarkable  satisfaction 
which  comes  from  driving  a  car  brimful  of 
reserve  power. 

The  unprecedented  results  obtained  in  this  spe- 
cial 8-cylinder  instrument  can  be  attributed 
largely  to  the  unique  and  exclusive  fuel  plunger 
construction  which  on  starting  or  acceleration 
rushes  a  rich,  powerful  mixture  to  the  motor, 
ensuring  easy  starting  and  preventing  any  let- 
down in  the  power  curve  upon  "stepping  up" 
to  a  higher  speed. 

For  full  particulars  write 

JOHNSON  COMPANY 

Manufacturer*  of  Superfine  Instrument* 
of  Carburetion 

Detroit,  Michigan 
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Simply  asking  for 
"A  Spring"  leads 
to  spring  breakage 

Accept  no  substitute— insist  upon 

Tuthill  Titanic  Springs 

No  center  Hole— No  center  Nib— No  center  breakage 


Look  out  for  substitutes 

There  is  only  one  TUTHILL  TITANIC 
Spring — it  is  not  weakened  in  the  center  by  a 
Nib  or  Center  Bolt — it  has  the  hump  that  you 
see  in  the  illustration  below — this  makes  it 
strongest  where  75  out  of  every  100  springs 
break — and  this  is  why  we  guarantee  it  forever 
against  center  breakage. 

So  why  accept  the  "just  as  good  kind" 
when  you  can  get  the  genuine  TUTHILL 
TITANIC  at  no  higher  cost  ? 

In  getting  a  spring  replacement,  insist  on  the 
TUTHILL  TITANIC  and  see  that  you 
get  it 


Ask  for  and  get  "Tuthill 
Titanics" 


No  matter  what  make  of  car  you  are  driving, 
when  a  spring  breaks  you  can  nave  it  replaced 
with  a  TUTHILL  TITANIC  which  can  be 
easily  adapted  to  the  axle  construction  of  your 
car  without  any  extra  expense. 

You  can  get  a  TUTHILL  TITANIC 
anywhere — alt  leading  dealers  and  garage  men 
carry  them  in  stock. 

Learn  the  truth  about  spring  construction 
— write  today  for  our  book  "The  SPRING  that 
OUTLASTS  YOUR  CAR"— it  is  free  for 
the  asking  and  contains  valuable,  money-saving 
information  you  should  know. 


TUTHILL  SPRING  CO.,  754  Polk  St.,  Chicago,  U.  S.  A. 


Dealer*  •  Seiiine  tuthill  titanics 

■B-r^«**^*  3  •  for  replacements  is  both  satisfactory 
and  profitable.  Ask  us  for  name  of  your  nearest 
Tuthill  Distributor.  Write  today  for  our  1916  price 
ist— the  most  complete  list  ever  published  for 
replacements. 


GUARANTEED  FOREVER 
AGAINST  CENTER  BREAKAGE 


Tuthill  Titanic  Springs  can- 
not break  at  the  center— other 
springs  made  with  a  center 
hole  or  center  nib,  CAN  and 
WILL  break  at  the  center. 
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World'!  Record  Oc«in.to-Ocejn  Psthflndsr  12  on  "AMERICAN"  Axles. 


Speaking  About  Brakes 


The  American  Ball-Bearing  Co., 
Cleveland,  Ohio. 

Gentlemen: 

Pursuant  to  the  telegram,  which  I  sent  you  at  the 
conclusion  of  the  run,  /  am  pleased  to  say  that  I 
experienced  no  trouble,  either  with  the  axles,  brakes  or 
bearings  used  on  this  car.  You  have  every  reason  to 
feel  enthusiastic  about  the  twin  internal  brakes.  During 
the  4,88y  miles  I  did  not  have  to  adjust  either  the 
service  or  the  emergency  brakes.  You  must  appreciate 
the  fact  also  my  not  hazing  a  low  or  second  gear  in  the 
transmission  eliminated  any  chance  of  my  using  the 
compression  of  the  motor  as  a  brake  in  descending 
the  hills. 

As  one  mountaineer  put  it  at  Luckx  Boy  Mountain 


in  Nevada,  which  is  a  24%  grade  in  places  and  has  a 
very  rough  surface:  "I  don't  doubt  that  the  car  will 
climb  Lucky  Boy  Mountain  because  you  have  already 
come  over  some  bad  ones,  but  the  drop  on  the  other 
side  of  the  mountain  is  15  miles  long,  winding  road 
and  steep  grades,  which  are  very  treacherous  and  you 
will  have  to  use  the  compression  of  the  motor  on  low 
gear  to  hold  the  car  back." 

However,  in  going  down  this  hill  I  experienced  abso- 
lutely no  difficulty  in  holding  the  car.  After  dis- 
assembling the  car  in  New  York  for  the  final  A.  A.  A. 
examination  made  by  Mr.  H.  A.  Tarantous,  member  of 
the  contest  board,  both  the  brake  shoes  were  in  perfect 
condition. 

Yours  very  truly, 

Walter  A.  Weidely. 


American,  JOxleA 


Quality  and  Design  count  in  the  brakes  of 
"American"  Axles,  just  as  in  all  their  other  parts. 

Licensed  Under  The  Kardo  Company's  Patents 

The  American  Bail-Bearing  Co. 

Pioneer  Axle  Builders  of  America 
CLEVELAND,  OHIO 
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Polishes 
Protects 
Preserves 


Dealers:  Send  yotst 

letterhead  for  free 
full-sized  can. 

"Ten  cents  will  put  this  fifty  dollar 
lustre  on  your  old  car" 

How  you  can  bring  back  to  life  the  "dead"  finish  in  thirty  minutes 

Is  your  car  so  shabby  that  you  are  ashamed  to  ride  Save*  washing  bills 

in  it  any  more?  Old  English  Wax  drie»  so  hard  that  dust  can  be  wiped  eft- 
It  will  cost  $50  to  paint  it — besides  laving  it  up  alt"  ■  day's  run  without  harming  the  paint  or  enamel 
during  the  best  touring  season  of  the  year.  So  this  SS!^faJJ**^«  Jg&»  EraJB  wS 
is  out  ot  the  question.  can't  collect  dust,  since  it  contains  no  non-drying  liquids  or 
Why  not  try  this?  Send  for  a  sample  of  Old  oi,s-  Absolutely  guaranteed  not  to  injure  the  finest  finish 
English  Wax.  A  little  in  ordinary  cheese  cloth— a  Send  coupon  for  sample  and  book 
swift  apphcation— once  ovcr-and  a  brisk  short  nib.  s  le  ^  pauh  five.passengcr  tourjnK  ^  Book  b  by 
In  thirty  minutes  a  magic  transformation  will  take  place.  Prof.  David  S.  Pratt,  University  of  Pittsburgh  chemist. 
Your  old,  dingy,  rusty-looking  car  will  glisten  like  new.  In  it  he  tells  about  Oxidation,  the  destroyer  of  your  car's 
Hood,  fenders,  body  will  shine  with  a  brilliance  you  have  finish,  and  why  Old  English  Wax  prevents  this  oxidation 
not  seen  on  them  for  months.  at  the  same  time  it  polishes.    Send  10c  in  stamps  today  to 

Keeps  new  cars  from  growing  old  Ohio      S  B°YLE  C° '  ***  D""  AvenU''  Cincinnati- 

Old  English  Wax  puts  over  the  surface         All  good  «.«,■„.  accessory,  hardware  and  drug  no,,,  Old 
of  your  car  a  glass-hard,  transparent  English  Wax 

shell  that  keeps  out  mud.  dust,  water,         rr*  ' — 1  ■  ■  u ■  ■  t  h  ■  ■■■■■■■■  ■  ■ 

air    and    other    lustre-destroying    ele-         1    _._  .  „  

menls.    I  f  used  at  once  on  the  new  car         J    ™E  Al  Si  BOYLE  co-  lm  D*M  A*»-  Cincinnati.  O. 
it  preserves  indefinitely  the  original  lus-  I    Gentlemen:    Pirate  »end  me  Prof.  Pratt'«  book  on  automobile  finish, 

trous  finish.  ■  *"h  «  «"P'r  of  Ot-D  ENGLISH  WAX  FOR  Al'TOMO- 

I  BILES.  I  am  enclonnn  10c  in  itamps  (or  coin)  to  cover  coit  of 
I    packing  ami  postage. 

»  M 

:  \  For    floors,    woodwork.  1  Address  

furniture,  linoleum,  nolh-         •  ril, 

ino  equals  Old  English         J       *  s,t"  

II  ax.  I     /  buy  «J  »W«  stiff  ties  /row  

I   

I   
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6all  bearings 


The  Supreme  Unit 


In  the  U.  S.  Ball  Bearing  plant,  the  Inspection  De- 
partment work*  independently  of  the  Production 
Department.  By  that  we  mean  that  while  each  work- 
man holds  his  work  to  certain  specified  limits,  after  he 
has  completed  his  labors,  the  part  is  sent  to  the  Inspec- 
tion Department  where  it  is  carefully  inspected 
independently  of  any  inspection  previously  made. 

As  in  all  good  manufacturing  practice,  this  rigid 
inspection  is  made  after  each  and  every  operation,  upon 
each  and  every  part  which  goes  into  the  completed 
bearing  and  then  the  completed  bearing  is  thoroughly 
inspected  as  an  assembled  unit  before  being  shipped. 

It  is  important  to  note  that  not  only  is  our  Inspection 
Department  complete  in  every  detail,  but  being  of 
recent  date,  it  is  thoroughly  equipped  with  the  very 
latest  devices  known  to  manufacturing  practice. 

U.  S.  Ball  Bearings  are  now  manufactured  in  a  plant 
capable  of  producing  10,000  high  quality  bearings 
daily. 

U.  S.  Ball  Bearing  Manufacturing  Co. 

(Conrad  Patent  Licensee) 
Palmer   St.    and    Kolmar    Avenue,  Chicago 

Photograph*    nhou    new    V.  B. 
_  Wall  Bniring  fa<lory  and  rnrioiu 

@)  atagi*  oj  tiMpeclfam 
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IGNITION 

How  Do  You 
Consider  It 


Ignition  is  a  puzzle  to 
the  majority  of  car 
owners  —  hence  when 
ignition  fails  the  car  is 
useless  and  the  owner 
becomes  discouraged 
with  his  purchase — the 
car  maker  loses,  the 
agent  loses. 

Has  the  car  maker  given  as 
much  thought  to  the  igni- 
tion system  as  he  might,  has 
he  tried  to  save  money  at  the 
customer's  expense,  has  he 
considered  the  many  advan- 
tages of  a  good  magneto,  has 
he  saved  wisely  by  using 
something  other  than  a  mag- 
neto? These  are  questions; 
vital  questions. 

Ignition,  being  an  absolute 
necessity,  should  be  consid- 
ered a  part  of  the  engine — 


just  as  much  a  part,  and 
just  as  necessary  as  the 
crankshaft,  a  valve  or  a 
piston;  it  should  be 
thoroughly  dependable, 
and  free  from  any  in- 
fluence of  other  parts 
of  the  car. 

It  should  not  be  hitched  to 
the  lighting  system  or  the 
starting  system. 

It  should  not  depend  up- 
on the  battery,  which  itself 
has  to  depend  upon  the  dy- 
namo and  the  possible 
thoughtfulness  of  the  driver. 

It  should  be  free  and  alone. 

Having  Bosch  Magneto  Ig- 
nition, a  car  has  reliable  igni- 
tion, ignition  that  is  world 
renowned,  and  that  depends 
upon  itself  alone  for  its  reli- 
ability. 


Con 


is  Invited  on  the  iftnttlon  subject. 


Bosch  Magneto 
Company 


220  West  46th  St. 
New  York 


pi< 
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Tba  ALL- \' EAR  Car— D*tarbabl<.  Tows  Car  Top 

oir.mit.-d  «n  lll'.MIIIKIi  1'lll.NT  SIX  Ok-   n 

mrr  <ilbnll»r  Victoria  Body  aad  m«i»  car  wltk 
TUtorta  Top.    Prtca  camplafa,  II. BOO. 


ILL-THAU  Car—  It-rtarhaM*  Cmt.  Top 
■a  ..n  III'MiHKIi  point  nix  y  hi 

Gibraltar  Boariiter  Body  and  aanw  oar 
>p  dalarawd.    Prlra  ramplata.  11,520. 


Tli»  Al.l,  VEAH  Car— fJatarbable  Mid  Top. 
mounlrd  ..»  IIUNDRKD  POINT  BIX  Flrr-paa- 
•<-n«tT  cilliraltar  Tuurinc  IWhIt  ar.<1  iime  far  with 
tup  detaibMl     Price-  complete,  (l.SSO 


YOUR  LOCAL  KISSELKAR 
DEALER  CORDIALLY  IN- 
VITES YOU  TO  SEE  HIS 
ALL-YEAR  CAR  DISPLAY. 
SEPT.  23RD  TO  OCT.  1ST. 


Come! 


SEE  Kissel's  original  idea,  The  ALL-YEAR  Car,  in  its 
highest  form  of  development — an  innovation  that  changed 
the  motoring  habits  of  a  nation — 

Bringing  comfortable  motoring  in  all  seasons  and  weather 
with  one  car,  while  preserving  the  utility,  style  and  complete 
ncss  of  two  cars. 

Here  is  an  equal  appeal  to  the  requirements  of  the  business 
men  with  an  eye  to  utmost  value  and  service,  and  to  mother 

and  the  girls  whose  tastes  demand  beauty  and  refinement. 

These  three  new,  smart  and  aristocratic  models  of  the  ALL- 
YEAR  Car  can  not  be  matched  elsewhere,  nor  seen  to  better 
advantage  than  during  ALL-YEAR  Car  Show  Week  at  your 
nearest  KisselKar  Dealer's. 

O/fe  "jf/undred  poinf^tpc' 

Tlic  car  of  a  Hundred  Quality  features  that  created  a 

new  standard  of  automobile  value.  ALL-YEAR  Tour- 
ing-Sedan, Roadster-Coupe  and  Victoria-Town*  Car — 
mounted  on  the  famous  Hundred  Point  Six — Prices 
$1530  to  $1850.  Open  Touring  and  Roadster  bodies 
without  the  ALL-YEAR  Feature  $1005. 

Send  for  ALL-YEAR  Car  booklet  just  issued. 


Kissel  Motor 

Hartford.  Wisconsin 


ar  Company 

U.S.A. 


J 


DEALERS —  1  he  biggest  opportunity  in  the  re- 
tail automobile  field  is  the  All-Year  business  of 
supplying  the  demand  for  Kissel's  ALL-YEAR 
Cars  and  the  Hundred  Point  Six.  Write  us 
today  for  particulars. 


I  , e ti a r    mention   Thct    Automobile    when    writing    to   Ad verllaara 


Digitized  by  Google 


September  tl,  1916 


THE  AUTOMOBILE 


83 


my" 
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The  entire  top — roof  and  all — is  removable,  insuring 
the  obvious  advantage  of  a  wide  open  roofless  car  in 
summer.  The  top  Ktt  fa— not  on.  No  crude  overlap 
at  the  joining  point — no  projecting  fastenings  inside  or 
out  to  mar  its  appearance. 
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The  owner  whose  car  is  equipped  with  a 
Rayf ield  is  sure  of  Economy,  Acceleration 
and  Power  with  a  Standard  Adjustment 

If  your  carburetor  is  a  Rayfield,  you  know  these  facts.  If  your 
carburetor  is  not  a  Rayfield,  you  have  it  adjusted  either  for  (1) 
economy,  or  (2)  for  acceleration  and  power.  If  it  is  tuned  up  for 
economy,  it  is  weak  in  acceleration  and  power. 

If  adjusted  for  standard  power  with  a  richer  mixture,  you  are 
wasting  gasoline  through  the  entire  range. 


automatically  furnish  the  additional  supply  of  gasoline  when  needed 
for  acceleration  and  extra  power— entirely  independent  of  the  running 

mixture.  Let  it  be  adjusted  for  economy 
— it  will  give  full  power  and  will  respond  to 
any  extraordinary  demand  for  acceleration. 


RayfielH  Bulletin 

JEFFERY 

(The  Naab  Motors  Co.) 

This  splendid  car  is  the 
latest  addition  to  the 
Honor  Roll  of  leading 
automobiles  equipped 
with 


Owners  of  good  cars  not  equipped  with 
Rayfield  consider  it  good  judgment  to 
substitute  a  Rayfield.  That  it  is  highest 
in  price  is  only  an  added  assurance  of 
better  performance.  There's  a  Rayfield 
service  station  near  you. 

Findeisen  &  Kropf  Mfg.  Company 

2117  Rockwell  Street,  Chicago 

BRANCHES: 

1140  Michigan  Avenue  1902  Broadway 

CHICAGO  NEW  YORK 

1191  Woodward  Avenue 
DETROIT 
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Here's  a  Car  That  Everyone 

Has  Wanted 


Regal  4-lWy  lw-o 


A  car  that  everyone  has  wanted — 

At  a  price  that  everyone  has  wanted — 

Get  in  your  mental  comparison  notes, 
go  over  this  Regal-4-32  item  for  item, 
and  then  tell  us  if  we're  not  right. 

$695  is  the  price.  108  inches  is  the 
wheel  hasc.  The  rear  seat  is  46  inches 
wide  and  has  leg  room  to  spare.  Aren't 
we  right  when  we  call  it  the  biggest  car 
in  its  class  on  the  1917  market? 

And  the  Regal-4-32  is  just  as  generous 
as  its  equipment.  Style — to  the  minute,  as 
you  can  see  by  its  lines;  with  comfort- 


able wide  doors  and  deep  straight- 
grained  glazed  upholstery.  There's  a 
wealth  of  convenience,  too,  in  its  com- 
plete instrument-board  on  the  dash,  and 
the  handy  "velvet"  gear-shift. 

Best  of  all,  the  performance  of  the  big 
motor  of  the  Regal-4-32  keeps  all  the 
friends  that  it  makes  on  its  appearance. 

Compare  this  with  any  car  you  like  and 
figure  how  much  easier  this  car  ought  to 
sell  than  any  you  have  known.  Then 
write  us  at  once.  Maybe  we  have  a  ter- 
ritory open  that  would  please  your  re- 
quirements. 


.sffv     v     y^v    mmt  OmtachmMo  head  motor,  ly,"  borm,  gt\ 

ill*  £     I  m  CanUlwmr  •p'in,,. 

r\  ^#  unit  mlarlini.  lighting  and  ignition— mo, 

%hf  V«7   *S   %J  Catolin,  tank  ml  rear — MKium  /red  to  me 


REGAL  MOTOR  CAR  COMPANY 

(DEPT.  C) 

DETROIT.  MICHIGAN 
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lGATHON 
STEELS 


One  man  with  but 
a  single  thought 


His  whole  attention  is  concentrated  upon 
analyzing  or  testing  the  materials  which 
enter  into  the  making  of 


AGATHON  STEELS 


We  have  placed  at  his  disposal  the  very 
finest  equipment  which  money  can  buy 
and  the  quarters  in  which  he  works  are 
conducive  to  the  very  best  there  is  in 
him.  Therefore,  only  one  thought 
need  enter  his  mind  and  to  that  he  can 
give  his  entire  attention. 


In  picking  the  man  we  have  picked  the 
best  we  can  find,  and  can  truthfully  say 
that  when  Agathon  products  have 
passed  the  analysis  and  tests  to  which 
they  are  subjected  in  this  laboratory, 
they  are  as  near  perfect  as  human 
hands  can  make  them. 


"Agathon"  Chrome  Nickel 
"Agathon"  Chrome  Vanadium 
"Agathon"  Nickel  Steels 


OUR  PRODUCTS 

"Agathon"  Special  Analyses 
"Agathon"  Vanadium 

Shipping  Facilities — 3  Railroad '* 


"Agathon"  Chrome  Steel 
"Agathon"  High  Carbon 


The  Central  Steel  Company,  Massillon,  Ohio 

Detroit  Office:  326-27-28  Ford  Bldo..  Chicago  Office:    Room  1511-12  Lytton  Bldg.,  14 


Detroit  Office:  326-27-28  Ford  Bldg., 

F.  Walter  Qulbert,  Oletrlct  Representative. 

Cleveland  Office    Hlckox  Building, 

The  Hamlll. Hlckox  Company.  Oletrlct  Rep- 
resentative*. 


Chicago  Office:    Room  1511-12  Lytton  Bldg. 
Eaat  Jackson  Blvd. 
A.  Schaoffor,  District  Salea  Manager. 
Philadelphia  Office:  902  Wldener  Building, 
Frank  Wallace,  District  Salea  Manager. 


iiiiii[iiinnuniniiiniiiiiiiiniiMiTmiiii[iii'iiriiiiiiiiitii!!tirii!iiiniii!iiiiniiiiirii'nin!!i!ii]inj:[iiii': 
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Warner  Gears  Win  Many  Victories  for 

Dario  Resta 

The  picture  is  an  unretouched  photograph  of  the  Warner 
differential  drive  gears  made  for  Dario  Resta,  and  which  have 
driven  his  car  to  many  prominent  victories  in  the  greatest  races 
in  the  country  during  the  past  twenty  months. 

The  gears,  even  at  the  close  of  thousands  of  miles  of  grind- 
ing service  at  high  speeds,  are  practically  in  perfect  condition. 

Success,  as  a  race  driver,  depends  absolutely  on  the  staunch- 
ness of  the  driver's  car  in  every  detail,  and  Resta's  supreme 
faith  in  Warner  Gears  is  a  distinct  compliment  which  should 
have  a  meaning  to  every  car  owner. 

Is  This  High  Quality  Built  Into  Your  Car? 

WARNER  GEAR  COMPANY,  Muncie,  Indiana 

Detroit  Office:  967  Woodward  Avenue 
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Open  Car  Freedom — Closed  Car  Luxury 
Combined — at  Moderate  Prices 


These  two  new  Overland*  are  the  first 
full  size  Touring  Sedans  ever  offered 
to  the  public  at  moderate  prices. 

Such  cars  at  such  prices  are  possible  only 
because  of  the  economies  made  pos- 
sible by  our  enormous  production. 

And  they  fill  a  long- felt  want- 

Undoubtedly  the  car  that  is  both  an 
open  touring  car  and  a  closed  sedan, 
easily  convertible  on  the  instant,  is 
the  ideal  family  car  for  year-round 
every  purpose  use. 

Such  cars  at  $1195  for  the  four  and 

$1325  for  the  six —both  roomy  five 

passenger  cars  arc  heretofore  un- 
heard-of values. 

Closed,  these  cars  afford  perfect  protec- 
tion against  cold.'wind,  rain  or  snow. 


When  open  they  are  free  to  every  friendly 
breeze  that  blow*. 

The  change  can  be  made  either  way 
easily  and  quickly  and  with  no  more 
effort  than  it  takes  to  raise  or  lower 
the  windows. 

And,  either  open  or  closed,  these  cars 
are  beautiful  in  appearance — have  lots 
of  style  —are  absolutely  free  from  the 
suggestion  of  makeshift  which  is  so 
apparent  in  separate  sedan  tops  for 
touring  cars. 

But  there  are  many  other  features  to 
commend  these  cars,  in  addition  to 
their  perfect  convertibility. 

The  four  has  the  35  horsepower  motor 
which  has  made  the  Overland  famous 


for  years  in  its  latest  improved  en 
bloc  type. 

The  six  has  a  40  horsepower  en  bloc 
motor  with  wonderful  flexibility  and 
lightning  pick-up. 

Cantilever  rear  springs  make  both  cars 
remarkable  for  their  easy  riding  quali- 
ties. 

And  long  wheelbase    the  four  112  inches 
the  six  116  inches — and  four  and  one 
half  inch  tires  add  further  to  their  rid- 
ing comfort. 

Sec  these  new  cars  at  once. 

You  will  be  amazed  that  such  beautifully 
finished,  luxurious  Touring  Sedans  can 
be  built  to  sell  at  such  low  prices. 

See  the  Overland  dealer  before  it  is  too 
late  to  get  an  early  delivery. 


Specifications 

Motor,    rn  bloc  trp.    Th.  Four.  M  hompovtr -tha  Sim.  JS-40  hslSSSSM  Wh*.lb.»a    Th.  Four,  112  inch.*    Th.  Sim,  1 16  Inch.. 

U  »  4',  Inch  tins    non-.Wld  Auto-Lit.  starting  sod  llfht-  Electric  control  button,  on  Dlrld.d  front  Mats  with  wid. 

,..r  ln|  .v.fm  itMTinf  column  ai.l*  botwoon 

CasaUaa  tank  and  ISMI*  at  Cantila.ar  mi  .print.  Vacuum  tank  fu.l  ««»d  Attractive  cloth  uphol.t.ry 

raar  Richly  cnrprt.d  Boor  Improved  Mat  .print.  Int.rior  dome  Mffht 


The  Willys-Overland  Company,  Toledo,  Ohio 

"Mad.  in  U.  S.  A." 
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The  Unseen  Source  of  Power 

Unseen,  but  vitally  important,  is  the  source  of  power  in 
automobile  or  motor  truck.  All  else  in  the  construction  has 
its  due  importance,  but  for  the  owner  it's  the  motor  that 
makes  the  car. 


In  over  250  models  of  pleasure  cars  and  trucks,  the  Conti- 
nental Motor  is  under  the  hood.  Powerful  but  quiet,  re- 
sponsive yet  sturdy,  with  speed  only  short  of  a  racer's,  with 
economy  beyond  one's  expectation,  this  motor  brings  the 
look  of  gratified  content  to  the  owner's  face.  Both  by  such 
silent  tokens  and  by  their  oft-spoken  praise,  hundreds  of 
thousands  of  car  owners  indicate  their  pride  in  their  Conti- 
nental Motors. 

Thus  has  the  Continental  Motor  earned  its  widespread 
reputation  as  America's  standard  motor.  The  uniform  satis- 
faction of  owners— this  truly  is  its  unseen  source  of  power. 

CONTINENTAL  MOTORS  COMPANY 

OFFICES:  FACTORIES: 
Detroit,  Mich.  Detroit,  Muskegon 
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Over  1,500,000  Prospects 

Every  car  needs  a  Stewart  Vacuum  System.  Every 
manufacturer  concedes  this.  The  public  is  realizing  it 
more  and  more  every  day. 

In  spite  of  the  tremendous  tank  business  we  are  now 
doing,  still  there  are  1,500.000  cars  in  use  that  have  not 
been  equipped  with  the  Stewart  Vacuum  System. 

That's  your  market.  Mr.  Dealer: 

Get  busy. 

"It  wilt  pay  you  to  see  that  the  enr  you  buy  it  equipped 
with  Stewart  Producti" 

The  Stewart -Warner  Speedometer  Corporation 
Chicago.  111..  U.  S.  A. 


Digitized  by  Google 


THE  AUTOMOBILE 


lAftr.p. 

UNITED  siS 

ALUMINUM 


i 


United 
Smelting 
&  Aluminum  Co. 


New  Haven 
24  Stone  Street 
Penobscot  Building 


Conn. 
New  York  City 
Detroit,  Mich. 


Picas*   mention    The    Automobile   when    wrttlnc    to  Advertiser* 


THE  AUTOMOBILE 


October  19,  1916 


Please    mention    The    Automobile    when    writing    to  Advertisers 


Digitized  by  Google 


QUALITY 


October  19,  1916 


THE  AUTOMOBILE 


m>7\ 


THE  CLASS  JOURNAL  COMPANY 

231-241  W.  394h  STREET  NEW  YORK  CITY 


Table  EContents 


Vol.  XXXV 


New  York,  October  19,  1916 


No.  16 


Important  Trade  News  of  the  Week  641-651 


Editorials    652 


Rests  Wins  250-Mile  Grand  American   653 


Valu<-  of  Rating  Formula  Limited   656 


Wilrys-Overland's  New  Headquarters   660 


Automobile  Conditions  in  Europe   662 


Moline  Makes  Engine  Changes   664 


Commerce  Adds  1-Ton  Model. 


Fuel  Feed  by  New  Method. 


666 


668 


Studebaker  Custom  Bodies   670 


Eliminating  Glare  Is  Easier   674 


The  Rostrum   676 

Continental  Engine  in  l°17  Overland      Information  on  Nitrogen  Filled  Bulba 
Kngine  Need*  Thorough  Overhauling      Lubrication  li  Provided  on  Grade! 
Finding  Differential  Gear  Ratio  55.000  Wire  Wheel  Cara  in  1916 


Accessories    678 


Industrial  Miscellany. 


Index  to  Advertisers  96-97 


682 


When  you  adopt 
NJRffXrV  -  equipped 
magnetos,  light- 
ing generators  and 
starting  motors  as 
your  standard  car 
equipment,  you  are 
simply  introducing 
•  an  element  of  de- 
pendability which 
will  improve  the 
serviceability  of  your 
car  and  add  to  its 
saleability. 

Have  You  the 
Catalog? 


i  (Patented  1 


0R/n 


SERVICE 


Plenao    mention    The    Automobile    when    writing    to  Advertisers 


Digitized  by 


4 


THE  AUTOMOBILE 


Orlut.er  jy,  1»16 


Why  I  am  a 
Studebaker  Dealer 

I  am  selling  Studebakers  because  I  thoroughly 
believe  in  them.  I  know  them  to  be  the  best 
value  on  the  auto  market  today.  I  wanted  a  car 
that  I  could  represent  without  the  necessity  of 
assuming  an  apologetic  and  explanatory  attitude 
towards  my  friends  and  the  public  in  general — 
in  other  words,  a  car  of  which  I  could  be  proud. 
I  wanted  this  not  only  for  my  own  peace  of 
mind  but  for  the  psychological  effect  it  would 
have  on  my  selling  campaign — for  I  knew  that  if 
I  did  not  respect  and  was  not  proud  of  my  car  I 
could  not  push  its  sale  with  whole-hearted  zeal, 
and  that  my  selling  campaign  would  lack  in 
enterprise  and  punch. 

That's  the  reason  I'm  selling  Studebakers. 


SO  you  see  pride  in  a  Studebaker  car  is 
not  necessarily  limited  to  owners.  The 
dealer,  too,  looks  upon  it  as  something  more 
than  a  mere  source  of  revenue.  It  is  a  sort 
of  a  sign  or  symbol  by  which  he  publicly  de- 
clares his  judgment  of  quality  and  value  in  a 
motor  car.  And,  of  course,  his  success  is 
measured  by  that  standard. 

Today  there  are  more  than  6S00  dealers  throughout 
the  country  who  are  selling  a  total  of  Studebaker  cars 
greater  by  far  than  that  produced  by  any  manufac- 
turer of  medium-priced  quality  motor  cars. 

If  that  isn't  an  indication  of  quality,  value  and  superior 
performance— what  is?  We've  got  some  interesting 
dealer  facts.    Are  you  interested  ? 

STUDEBAKER 

Detroit,  Mich. 
South  Bend,  bid.  Walkerville,  Ont. 

Jtddress  alt  Correspondence  to  Detroit 
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Brown-  Lipe  -  Chapin 
Co.  Sold 

United  Motors  Buys  Biggest 
Maker  of  Differential 
Gears  in  America 

New  York  City,  Oct.  16.— The  Brown- 
Lipe-Chapin  Co.,  Syracuse,  N.  Y.,  largest 
manufacturer  of  differential  gears  in 
America,  has  been  purchased  by  the 
United  Motors  Corp.  and  the  same  pol- 
icy with  regard  to  the  Brown-Lipe- 
Chapin  Co.  will  be  followed  as  is  used 
by  the  United  Motors  Corp.  with  the 
several  other  concerns  it  has  purchased. 
President  Alfred  P.  Sloane,  Jr.,  of  the 
United  Motors  Corp.,  is  authority  for 
the  statement  that  the  general  policy  of 
Brown-Lipe-Chapin  will  be  continued  as 
at  present  but  that  the  capacity  of  the 
plant  in  the  manufacture  of  differentials 
will  be  doubled  as  soon  as  additional 
buildings  can  be  erected.  The  large  re- 
sources of  the  United  Motors  Corp.  will 
give  a  broader  foundation  and  scope  to 
the  Brown-Lipe-Chapin  Co.,  and  it  is 
hoped  to  be  able  to  manufacture  differen- 
tials for  all  concerns  needing  them. 
President  Sloane's  name  will  be  added  to 
the  board  of  directors  of  Brown-Lipe- 
Chapin,  but  H.  W.  Chapin  will  continue 
as  general  manager  as  he  has  in  the 

The  purchase  of  the  Brown-Lipe-Cha- 
pin Co.  does  not  in  any  wise  involve  the 
Brown-Lipe  Gear  Co.,  of  Syracuse,  and 
which  to  date  has  been  very  closely  con- 
nected with  Brown-Lipe-Chapin.  The 
Brown-Lipe  Gear  Co.  is  practically  con- 
trolled by  Messrs.  Brown  and  Lipe,  both 
(Continued  on  page  660) 

Moore  Heads  Western  Spring  Sales 
New  York  City,  Oct.  14 — Kirk  Moore 
has  been  appointed  general  sales  man- 
ager of  the  Western  Spring  &  Axle  Co. 
For  some  time  Mr.  Moore  has  been  pro- 


duction manager  of  the  Vim  Motor 
Truck  Co.,  Philadelphia,  previous  to 
which  time  he  was  sales  manager  for 
Weston-Mott  and  Northway  motors.  The 
Western  Spring  &  Axle  Co.  comprises 
the  Cleveland  Axle  Mfg.  Co.,  Canton, 
Ohio;  Cleveland-Canton  Spring  Co.,  Can- 
ton, Ohio;  Hess-Pontiac  Spring  &  Axle 
Co.,  Pontiac,  Mich. ;  Hess  Spring  &  Axle 
Co.,  Cincinnati,  Ohio;  J.  B.  Armstrong 
Mfg.  Co.,  Flint,  Mich.;  Cincinnati  & 
Hammond  Spring  Co.,  Cincinnati,  Ohio; 
Amsted  Spring  &  Axle  Co.,  Connersville, 
Ind.;  Spears  Axle  Co.,  Wheeling,  W.  Va.; 
Champ  Spring  Co.,  St.  Louis,  Mo. 

Coffin  on  Defence  Commission 
New  York  City,  Oct  12— President 
Wilson  has  named  seven  members  of  the 
Advisory  Commission,  associated  with 
the  Council  of  National  Defence  to  study 
and  suggest  methods  of  increasing  in- 
dustrial and  military  efficiency  of  trans- 
portation and  manufacture  of  munitions 
of  war.  The  automobile  industry  is 
represented  by  Howard  E.  Coffin,  other 
members  being  Daniel  Willard,  president 
of  the  B.  &  O.,  Samuel  Gompcrs,  Presi- 
dent of  the  American  Federation  of 
Labor.  Dr.  Franklin  H.  Martin,  Bernard 
Baruch,  Dr.  Hollis  Godfrey  and  Julius 
Rosen  wald. 

King  to  Raise  Car  Prices 

Detroit,  Mich.,  Oct.  16 — The  King 
Motor  Car  Co.  will  soon  increase  the 
price  of  its  cars  to  take  effect  in  about  60 
days.  The  firm  states  it  will  soon  be  im- 
possible to  manufacture  an  automobile  of 
the  quality  of  the  King  eight-cylinder 
type  to  retail  at  $1,360. 

Standard  Parts  Co.  Merger  Name 

Cleveland,  Ohio,  Oct.  15— The  corpo- 
ration to  be  formed  by  the  consolidation 
of  the  Perfection  Spring  Co.  and  Stand- 
ard Welding  Co.  may  be  known  as  the 
Standard  Parts  Co.  Seven  per  cent 
cumulative  preferred  stock  may  be  of- 
fered at  par  or  very  close  to  that  figure 
in  the  near  future. 


G.  M.  Corp.  Capital 
$102,600,000 

Readjustment  Plan  Approved 
—$82,600,000  Common  and 
$20,000,000  Preferred 

New  York  City,  Oct.  16 — The  final 
organization  of  the  new  General  Motors 
Corp.  which  has  been  effected  under 
Delaware  laws,  reveals  that  the  author- 
ized capital  stock  will  be  $102,600,000. 
The  formal  approval  of  the  readjustment 
plan  which  was  first  made  public  in  The 
Automobile  for  Sept.  28  has  been  given 
by  upward  of  70  per  cent  of  the  holders 
of  outstanding  stock  and  has  been  for- 
warded to  the  shareholders  of  the  Gen- 
eral Motors  Co.  The  plan  has  been 
signed  by  every  member  of  the  board  of 
directors  except  J.  A.  Haskell,  who  is  in 
Europe. 

Readjustment  Plan  the  Same 

was  first  made  public.  Of  the  total  capi- 
talization $82,600,000  is  common  stock 
and  $20,000,000  is  non-voting  preferred 
stock,  all  shares  having  a  par  value  of 
$100.  The  preferred  stock  is  entitled  to 
receive  cumulative  dividends  at  the  rate 
of  6  per  cent  and  is  subject  to  redemp- 
tion at  the  option  of  the  company  at 
$110  on  Nov.  1,  1918,  or  any  subsequent 
dividend  date. 

The  distribution  of  stock  in  the  Dela- 
ware corporation  remains  unchanged, 
shareholders  of  the  General  Motors  Co. 
of  New  Jersey  having  the  privilege  of 
exchanging  each  share  of  preferred  stock 
for  one  and  one-third  shares  of  new  pre- 
ferred stock,  and  one  share  of  common 
stock  for  five  shares  of  the  new  common 
stock.  Deposits  for  exchange  are  to  be 
made  with  the  Guaranty  Trust  Co.,  New 
York,  between  Oct.  15  and  Dec.  16  in- 
elusive.  The  readjustment  plan  becomes 
effective  Nov.  1. 
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Accessory  Space 
Allotted 

Stiger  Succeeds  Lovell  as  Assn. 
Pres.  and  Bradley  Takes 
Sweet's  Place 

New  York  City,  Oct.  14— Eighty, 
seven  accessory  concerns  have  been  al- 
lotted space  at  the  national  shows  in  this 
city  and  Chicago.  After  adding  sixteen 
concerns  which  will  exhibit  in  this  city 
only,  the  New  York  total  thus  far 
reaches  103.  Twelve  concerns  will  ex- 
hibit only  in  Chicago,  thus  making  the 
total  number  to  date  there,  ninety-nine. 
Last  year  New  York  was  given  eighty- 
seven  and  Chicago,  eighty-three. 

A  meeting  of  the  show  and  allotment 
committee  of  the  Motor  and  Accessory 
Manufacturers  was  given  yesterday  at 
which  space  was  given  to  115  members, 
compared  with  ninety-five  last  year. 

Several  new  companies  will  exhibit  at 
these  shows  this  year,  including  the  fol- 
lowing: A.  B.  C.  Starter  Co.;  Au-To 
Compressor  Co.;  Detroit  Weatherproof 
Body  Co.;  Evapco  Mfg.  Co.;  Ferro  Ma- 
chine &  Foundry  Co.;  Hall-Thompson 
Co.;  Kokomo  Electric  Co.;  Leather  Tire 
(Continued  on  page  681) 

Olympian  Motors  Co.  Formed 
Pontiac,  Mich.,  Oct.  17— The  Olym- 
pian Motors  Co.,  this  city,  has  been  or- 
ganized to  build  an  automobile  selling  at 
less  than  $1,000.  R  A.  Palmer,  promi- 
nent in  the  business  activities  of  the  Car- 
tercar  company,  will  head  the  new  com- 
pany and  he  will  have  associated  with 
him  as  executives  G.  C.  Bull,  treasurer; 
C.  E.  Callender,  secretary;  and  A.  M. 
Stryker,  advertising  manager. 

McClure  Tire  &  Rubber  Co.  Formed 

Columbus,  Ohio,  Oct.  14— The  Mc- 
Clure Tire  &  Rubber  Co.,  which  has  been 
in  business  for  about  3  years  in  East 
Gay  Street,  has  been  incorporated  with 
J.  A.  McClure,  Jr.,  president;  E.  Buchan- 
an, vice-president,  and  Robert  McClure, 
secretary  and  treasurer.  A  lease  has 
been  taken  on  a  new  building  now  in 
course  of  construction  at  214-218  East 
Gay  Street. 

Thompson  Is  Miller  Advertising  Director 
Akron,  Ohio,  Oct.  14 — C.  S.  Thomp- 
son has  been  appointed  advertising  direc- 
tor of  the  Miller  Rubber  Co.,  this  city. 
Mr.  Thompson  was  formerly  president 
of  the  Thompson-Carroll  Co.,  Cleveland. 

Hutchinson  Overland  Branch  Manager 

Toledo,  Ohio,  Oct.  14— Guy  Hutchin- 
son has  joined  the  Willys-Overland  Co. 
to  act  as  branch  manager  for  Willys- 
Overland,   Inc.,  New  York  City.  Mr. 
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Hutchinson  was  formerly  sales  manager 
and  treasurer  of  the  firm  of  nart  & 
Hutchinson. 

G.  M.  Graham  will  assume  the  position 
of  research  and  publicity  manager  for 
the  advertising  department  of  the  Willys- 
Overland  company  on  Nov.  1.  Mr. 
Graham  was  formerly  the  sporting  edi- 
tor and  automobile  editor  for  the  Phila- 
delphia North  American. 

Manhuttun     Electrical    Supply  Reor- 
ganized 

New  York  City,  Oct.  14— The  Man- 
hattan Electrical  Supply  Co.,  this  city, 
maker  of  the  Red  Seal  battery,  which 
was  recently  reorganized  with  an  issue 
of  11,500,000  first  preferred,  $500,000 
second  preferred  and  $3,000,000  com 
mon,  reports  that  all  of  the  7  per  cent 
first  preferred  stock  issued  has  been 
purchased. 

Organize  Truck  Holding  Co. 

Detroit,  Mich.,  Oct.  13 — Organization 
of  a  holding  company  in  New  York  to  be 
known  as  the  United  Truck  and  Equip- 
ment Co.,  with  incorporation  in  Michigan, 
to  operate  the  United  Motor  Truck  Co.,  is 
being  perfected.  Other  companies  may 
be  controlled  by  the  holding  company, 
possibly  including  the  Republic  Truck 
Co.,  Alma,  Mich. 

Capitalization  of  the  new  company  will 
be  more  than  $400,000,  and  it  is  under- 
stood that  $60,000  or  more  will  be  stock 
without  par  value  or  practically  com- 
mon stock. 

New  Auto  Parts  Corporation 
Detroit,  Mich..  Oct.  14— The  Canton 
Auto  Parts  Mfg.  Co.,  Canton,  Ohio,  has 
been  organized  and  incorporated  with  a 
capital  stock  of  $300,000  to  manufacture 
all  kinds  of  automobile  parts.  S.  S. 
Kurtz  who  is  vice-president  of  the 
McCaskey  Register  company  of  Alliance, 
Ohio,  and  J.  M.  Kurtz  arc  the  principal 
stockholders.  The  company  will  be  ready 
for  operation  about  Oct.  24. 

Eisenberg  Is  Scripps- Booth  Engineer 

Detroit,  Mich.,  Oct  17 — H.  O.  C. 
Eisenberg,  formerly  engineer  of  the  S.  G. 
V.  Co.,  has  been  appointed  chief  engineer 
of  the  Scripps-Booth  Corp.,  succeeding 
Charles  A.  Ericston,  who  has  resigned. 

Kopf  Open*  Chicago  Office 
Chicago,  III.,  Oct.  16— M.  G.  Kopf 
has  opened  an  office  at  620  Chemical 
Building,  Chicago,  and  will  specialize  in 
chemical  electrical  lines  as  applied  to 
automobile  engineering  and  patent  mat- 
ters. Mr.  Kopf  was  formerly  chief  en- 
gineer of  the  McCormick  Laboratories, 
Dayton,  Ohio. 
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Lenox  Co.  To  Make 
Tractors 

Two  Models  at  $4,500  and 
$2,000  Respectively— Pas- 
senger Cars  Continued 

Hyde  Park,  Mass.,  Oct.  9. — Two 
tractors,  one  selling  for  $4,500  and  the 
other  for  $2,000  represent  what  the 
Lenox  Motor  Car  Co.,  with  a  plant  at 
Hyde  Park,  Mass.,  is  now  building.  They 
are  to  he  known  as  the  Lenox-American 
tractors.  They  will  not  interfere  with 
the  building  of  automobiles.  The  tractors 
were  designed  by  R.  B.  Morton,  whose 
father  built  the  first  ones  made  by  the 
International  Harvester  Co.  Additional 
capital  has  been  brought  into  the  com- 
pany. President  Howard  having  resigned 
from  a  big  shoe  concern  to  take  the  pres- 
idency. 

The  Lenox-American  large  tractor 
weighs  12,500  lb.  The  two  big  features 
of  these  tractors  arc  the  four  wheel 
drive  and  four  wheel  steer.  Self  start- 
ers are  a  third.  There  is  a  three-speed 
transmission,  patented  worm  and  sleeve 
clutch  and  the  same  lever  that  operates 
the  clutch  also  operates  the  brake.  An- 
other good  feature  is  the  control  lever 
that  takes  the  place  of  the  governor. 
This  little  lever  drops  into  a  notch  and 
takes  up  the  speed  of  the  engine.  The 
operator  steers  the  axles,  not  the  wheels. 
The  big  tractor  was  made  to  turn  in  a 
circle  the  inner  diameter  of  which  was 
less  than  its  own  length  of  16  ft.  The 
steering  gear  is  not  of  the  ordinary 
cast  type,  but  is  worm  and  gear  run  in 
oil.  The  drive  chain  performs  like  a 
belt 

Axles  are  semi-floating  and  packed  in 
grease.  The  power  is  transmitted  direct 
from  the  driving  axles  to  the  face  of  the 
four  lightweight  drive  wheels  by  pull 
rods  so  that  none  of  the  driving  strain 
comes  on  the  spokes.  The  wheels  of  the 
big  tractor  are  60  in.  high,  with  18  in. 
face,  and  the  smaller  are  48  by  10  in. 

Two  levers  control  the  tractor.  One 
is  used  solely  to  shift  gears.  With  the 
other  first  the  clutch  is  released,  then 
the  throttle  closes  and  last  of  all  the 
brake  is  applied.  On  the  reverse  motion 
of  this  second  lever  the  brake  is  released, 
engine  speeded  up  and  the  clutch  en- 
gaged. 

The  company  plans  to  build  about  300 
of  the  tractors  the  first  season. 

Wilson  Takes  Over  Sales  Duties 

Detroit,  Mich.,  Oct  17 — George  D. 
Wilson,  production  manager  of  the  C.  R. 
Wilson  Body  Co.,  has  also  assumed  the 
duties  of  sales  manager.  Charles  F. 
Barth  has  been  appointed  works  man- 
ager of  the  company. 
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Crankshaft  Corp. 
Issues  Stock 

2500  Shares  7  Per  Cent  Pre- 
ferred and  7500  Shares 
of  Common 

Detkoit,  Mich.,  Oct  16— The  Auto- 
mobile Crank  Shaft  Corp..  which  re- 
cently absorbed  the  business  of  the  Auto 
Crank  Shaft  Co.,  has  authorized  the 
issue  of  stock  amounting  to  $250,000, 
which  is  divided  into  2500  shares  of  7 
per  cent  cumulative  preferred  stock,  par 
value  $100,  and  7500  shares  of  common 
stock  of  no  par  value. 

According  to  a  statement  issued  by 
James  M.  Hibbard,  secretary  and  treas- 
urer of  the  corporation,  the  company 
will  manufacture  72,000  crankshafts  this 
coming  year,  which  is  less  than  one-third 
of  the  business  offered,  the  records 
showing  that,  because  of  limited  ca- 
pacity, the  company  was  forced  to  re- 
fuse 163,000  shafts. 

Provision  is  now  being  made  to  at  least 
double  the  capacity  of  the  plant  by 
y,  1917.  Present  customers  in- 
over  twenty-five  of  the  most  promi- 
nent concerns  in  the  automobile  industry 
among  whom  are  Studebaker,  Stutz, 
Stearns,  Winton,  Peerless,  National, 
Mercer,  Locomobile,  Hupp  and  Cadillac. 

The  net  earnings  of  the  company  are 
300  per  cent  in  excess  of  those  of  1914 
and  equal  to  eight  times  the  maximum 
amount  of  dividends  upon  the  preferred 
stock.  The  directorate  includes  among 
its  members:  A.  R.  Demory,  vice-presi- 
dent of  the  Timken-Detroit  Axle  Co.,  and 
Henry  H.  Sanger,  vice-president  of  the 
Hayes  Mfp.  Co. 

AUTOMOBILE  CRANKSHAFT  CORPORA- 
TION   8TATEMENT   FOR   8  MONTHS 
ENDINO  AUG.  «, 
Aiseti 

I-and  and  buildings   SS«.3!)7.S5 

Equipment,  tools,  furni- 
ture, fixtures  and  nui- 

,  chlncry   18M72.6S 

U»  reserve  for  depre- 
ciation  ts.itss.ss 

Work  In  procemi  (labor 
and  overhead  expense).  ld.8li.I0 

rlictury  materials  and 
supplier    «,74«.37 

Account*  receivable  (eua- 
tomers)    70,719.27 

Lras  reserve  for  doubtful 
accounts   

Insurance  premium*  un- 
expired   100.  IS 

Prepaid  luxe*    1.444.9t 

Total  assets   W42.878.79 

Liabilities 

Preferred  stock — 7  per  cent  cumu- 
lative—2500    ahareji.    par  value 

»10Q    1250,000.00 

Balance  represented  by  7500  shares 

of  no  par  value  common  stock..  A5.565.41 

Account*  payable— trade  creditors.  1S,:19I.«9 

HIIU  payable    None 

Accrued  salaries  and  wages   7,431,74 

rteserve  for  Federal  Income  tax...       1, 000. 00 

Total  llnbllltlen   IS42.S7X.7S 

Woodruff  la  Simplex  Sales  Manager 

New  York  City,  Oct.  18-A.  A.  Wood- 
appointed 


of  the  Simplex  Automobile  Co.,  succeed- 
ing R  M.  Barbour,  resigned.  Mr.  Wood- 
ruff joined  this  company  this  year  as 
manager  of  the  body  department.  Later 
he  became  assistant  sales  manager.  He 
has  been  in  the  automobile  field  since 
1900,  when  he  formed  the  Woodruff  Mfg. 
Co.,  to  build  automobile  bodies,  later  be- 
coming connected  with  the  E.  R.  Thomas 
Motor  Co.,  later  becoming  producing 
In  1912  he  became  eastern 
American  Motors  Co.  and 
the  Lexington -Howard  Co.  as 


Henry  Splitdorf  Dead 

New  Yobk  City,  Oct.  17— Henry 
Splitdorf,  inventor  of  the  magneto  bear- 
ing his  name,  died  in  his  homo  in  this 
city  yesterday  at  the  age  of  eighty-two. 
His  eldest  son,  C.  F.  Splitdorf,  is  head 
of  the  Splitdorf  Electrical  Co.,  Newark, 
N.  J. 

Mr.  Splitdorf  was  a  native  of  Ger- 
many. He  was  the  pioneer  of  telegraph 
instrument  makers,  having  made  them 
for  Professor  Morse,  the  inventor  of 
telegraphy.  Mr.  Splitdorf  was  the  in- 
ventor of  the  liquid  insulation  of  the 
magnetic  wire. 

Agnew  Directs  Chalmers  Advertising 
Detroit,  Mich.,  Oct.  17— W.  L.  Agnew, 
who  resigned  as  advertising  manager  of 
the  Hudson  Motor  Car  Co.  some  few 
months  ago,  to  accept  the  position  of  as- 
sistant manager  of  the  sales  promotion 
department  of  the  Chalmers  Motor  Co., 
has  been  appointed  advertising  and  pub- 
licity director  of  the  Chalmers  company. 

Tisch  to  Make  Dean  Knife  Timers 
Detroit,  Mich.,  Oct.  13— The  Tisch 
Auto  Supply  Co.,  Grand  Rapids,  has 
purchased  the  Dean  Knife  timer  for 
Ford  car  rights  and  will  manufacture 
the  supervision  of  W.  B. 


Pa.  S.  A.  E.  Meets  Oct  26 
Philadelphia,  Pa.,  Oct  14— The  first 
meeting  of  the  Pennsylvania  Section  of 
the  Society  of  Automobile  Engineers  for 
the  season  of  1916-17  will  be  held  at  the 
Engineers'  Club,  1317  Spruce  Street, 
Philadelphia,  on  Thursday  evening,  Oct. 
26.  Herbert  Chase,  chief  engineer,  Au- 
tomobile Club  of  America,  will  speak  on 
"The  Otto  Cycle  versus  Constant  Pres- 
sure Cycle  For  Automobile  Engines." 
This  meeting  will  be  the  last  of  the 

nual  election  of  officers  will  be  held. 

Doble  Paper  on  Steam  Automobile 
Cleveland,    Ohio,    Oct.    13—  Abner 
Doble,  designer  of  a  steam 
bearing  his  name,  will  delivi 
before  the  local  section  of  the  Society  of 
Automobile  Engineers  on  Oct.  20,  cover- 
ing his  work  on  the  steam  car. 


S.  A.  E.  To  Discuss 
Aluminum 

Paper  By  J.  E.  Diamond  Treats 
Exhaustively  on  Use  for 
Automobiles 

New  York  City,  Oct.  18— A  paper  en- 
titled,  "Aluminum  and  Its  Use  in  Modern 
Aeroplane  Motor  and  Motor  Car  Con- 
struction," will  be  read  by  James  E. 
Diamond  before  the  Metropolitan  section 
of  the  S.  A.  E.  here  to-morrow  night  at 
its  opening  session  of  the  season.  Mr. 
Diamond  is  consulting  engineer,  Alumi- 
num Castings  Co.,  Cleveland,  Ohio. 

The  introduction  to  Mr.  Diamond's 


n,  pointing  out  that  aluminum  in 
nature  is  more  abundant  than  any  other 
metal  and  that  it  constitutes  approxi- 
mately 8  per  cent  of  the  earth's  crust. 
The  discovery  of  aluminum  is  touched 
upon,  this  happening  shortly  after  the 
beginning  of  the  nineteenth  century. 
Mention  is  made  of  the  progress  made  in 
the  methods  of  reduction  from  time  of 
Woehler  to  the  year  1886,  when  elec- 
tricity was  first  utilized  in  reducing  the 
ores  of  aluminum. 

The  metallurgy  involved  in  the  reduc- 
tion of  aluminum  by  the  process  in- 
vented by  Charles  M.  Hall  is  briefly 
sketched. 

Some  little  apace  is  devoted  to  a  dis- 
cussion of  the  physical  properties  of 
aluminum.  The  alloy  field  is 
briefly.  The  foundry 
for  attention.  The  very 
necessary  in  the  production  of  success- 
ful castings  is  touched  on  at  some  length. 
Such  factors  as  furnace  temperature, 
pouring  temperatures  are  touched  upon. 
A  statement  is  made  that  there  is  prob- 
ably no  one  factor  of  vital  importance 
than  the  pouring  temperature  and  "that 
casting  which  is  barely  escaped  being  a 
mis-run  in  the  finished  section  due  to  a 
low  pouring  temperature  is  the  best  cast- 
ing from  all  standpoints.  Explanation 
for  this  is  given.  The  need  for  super- 
vision by  technically  trained  men  in 
every  stage  in  the  evolution  of  a  casting 
is  emphasissed  very  strongly. 

The  employment  of  aluminum  castings 
in  motor  car  and  also  aero  motor  con- 
struction is  considered.  The  employ- 
ment of  aluminum  castings  almost  in- 
variably for  the  larger  units  in  the 
motor  car  is  mentioned.  These  parts  are, 
of  course,  the  crank  and  transmission 
cases.  The  employment  of  the  former 
in  all  cases  where  the  cylinders  and 
and  crankcase  are  not  cast  integral  is 
characterized  as  standard  since  only  in 
one  or  two  instances  Is  material  other 
than  aluminum  used  for  the  case. 

Regarding  the  transmission  case,  cost 
is  cited  as  the  only  reason  for  the  non- 
(Continxed  on  page  661) 
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Accept  Four  S.  A.  E.  Standards  Reports 

Standards  Committee  Approves  Miscellaneous,  Tire,  Aero- 
nautic Engine  and  Truck  Control  Reports— Headlight  Glare 
and  Military   Truck  Specifications   Feature  Discussions 


Washington,  D.  C,  Oct.  18— Meeting 
to-day  at  the  Bureau  of  Standards,  the 
standards  committee  of  the  S.  A.  E.  re- 
ceived reports  from  nine  divisions  and 
placed  several  new  standards  on  the 
books  for  presentation  to  the  Society  for 
mail  vote. 

Conspicuous  are  recommendations  re- 
garding headlamps,  the  final  report  of 
the  research  division  on  the  standard 
form  for  fuel  economy  and  acceleration 
testing,  revised  testing  forms  for  use  in 
determining  engine  performance  and 
standard  controls  for  trucks. 

Dr.  Stratton,  in  his  address  of  wel- 
come, urged  that  the  S.  A.  E.  make  full 
use  of  the  facilities  of  the  Bureau  of 
Standards  for  testa  and  research  and 
made  a  strong  plea  for  the  adoption  of 
metric  standards  wherever  possible. 

Speaking  of  standardization  in  gen- 
eral, he  congratulated  the  society  on  be- 
ing  in  a  new  field  and  able  to  profit  by 
experience  in  older  fields.  He  stated 
that  co-operation  between  practical  and 
scientific  men  is  necessary  in  working  out 
standards  and  emphasized  the  value  of 
scientific  testing  to  intelligent  standards 
work.  He  also  urged  uniform  interna- 
tional units  of  measure  in  both  scientific 


ind  practical  fields.  He  considers  the 
metric  system  best  and  believes  that  a 
change  to  that  system  is  not  so  difficult 
or  expensive  as  many  believe.  Dr.  Stratton 
cited  the  Bureau's  work  on  porcelain  in 
spark  plugs  as  an  instance  of  its  value 
to  the  automobile  industry,  determining 
physical  properties  of  porcelain  and  in- 
vestigating refractories.  He  asked  for 
suggestions  for  co-operative  work  by 
bureau. 

The  Morning's  Work 

In  the  morning  the  reports  of  those 
divisions  on  which  little  discussion  was 
anticipated  were  taken  up.  B.  D.  Gray, 
Hess-Bright  Mfg.  Co.,  chairman  of  the 
ball  and  roller  bearings  division,  pre- 
sented a  report  standardizing  medium 
series,  one  direction  ball  thrust  and 
recommending  standard  stock  sizes  for 
aeroplanes  instead  of  special  sizes. 

Another  report  d resented  during  the 
morning  was  by  Henry  Souther,  chair- 
man of  the  recently  formed  aeronautic 
engine  division.  This  recommended 
adoption  of  the  European  taper  propeller 
soft  end  which  the  U.  S.  Army  and  Navy 
has  adopted.  It  is  now  used  on  the  His- 
pano-Suiza  engine  by  Simplex.  This  was 
opposed  by  C.  M.  Manly,  Manly  Drive 
Co.,  on  the  ground  that  improvements 
will  be  made  too  soon  to  make  stand- 
ardization worth  while.  Mr.  Souther 
proposed  standardizing  the  18-mm.  pkie 
far  aeroplane  engines  as  the  S.  A.  E. 
plug  does  not  stand  up  under  severe 
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punishment  for  some  unknown  reason. 
The  matter  is  now  being  studied.  He 
also  advised  the  adoption  of  the  electric 
motor  definition  of  engine  rotation  and 
reported  progress  on  horsepower  per 
pound  ratings. 

Mr.  Souther's  report  was  accepted  with 
the  amendment  that  the  taper  shaft  end 
be  held  in  abeyance. 

Colonel  Squier,  in  charge  of  the  avia- 
tion section  of  the  U.  S.  Army,  spoke  on 
the  advantage  of  close  co-operation  be- 
tween the  engineers  and  the  government 
department,  saying  that  America  wanted 
to  avoid  Europe's  mistakes  in  aeroplane 
engines  and  plane  specifications. 

Augustus  Post,  of  the  Aero  Club  of 
America,  announced  that  a  Pan-Amer- 
ican Aeronautical  Exposition  will  be  held 
at  the  Grand  Central  Palace,  Feb.  8 
to  16. 

Standard  sizes  for  battery  jars  have 
been  under  consideration  by  the  electric 
vehicle  division  for  some  time,  and  agree- 
ment is  not  yet  reached,  so  this  division 
presented  only  a  progress  report  showing 
that  the  subject  is  likely  to  be  cleared  up 
finally  before  the  Winter  meeting. 

Chairman  Whitney  reported  progress 
to  reduce  battery  jar  sizes  from  200  to 
41  with  32  in  one  height,  9  in  another  and 
lamp  sizes  from  a  host  to  nine,  all  one 
base  type,  three  sizes,  and  three  voltages. 
Progress  on  rubber  tire  efficiency  tests 
and  sizes  of  charging  cables  is  waiting 
for  reports  from  other  electrical  societies 
on  cables. 

Miscellaneous  Report  Accepted 

A  very  excellent  report  was  presented 
by  J.  G.  Utz,  consulting  engineer  Perfec- 
tion Spring  Co.,  and  chairman  of  the 
miscellaneous  division.  This  division  has 
a  very  full  program  and  a  number  of  dif- 
ficult subjects  before  it.  The  report  con- 
tains only  two  new  recommendations  in 
final  form,  one  relating  to  spark  plug 
terminal  thread  and  the  other  to  the  ex- 
tension of  rod  ends. 

The  division  recommended  that  15/16- 
in.  hex  size  for  spark  plugs  replace  %.  as 
many  makers  now  use  it  because  it  al- 
lows greater  porcelain  thickness  while 
the  same  spanners  fit  it.  Terminal 
threads  should  be  in  two  sizes,  5-40,  Ford 
size,  and  8-32  as  the  S.  A.  E.  standard, 
the  8-32  to  be  the  A.  S.  M.  E. 

A  taper  socket  and  plug  for  fender 
irons  in  thread  sizes  from  7/16  to  V,  all 
tapered  4H  in.  per  foot,  was  also  pre- 
sented. The  division  also  submitted  two 
standards  for  steering  wheel  hubs, 
straight  for  those  with  levers  on  the  top 
of  the  wheel  and  tapered  for  those  not  at 
the  top.  There  are  four  sizes  of  each, 
%,  IK,  2.  2%,  taper  of  1  in.  per  foot. 
It  was  also  recommended  that  no  exten- 
sion of  rod  ends  beyond  V4  in.  be  made, 
as  the  larger  sizes  are  not  needed  for 
strength,  but  only  for  wear,  which  can 
be  provided  on  smaller  sizes  by  harden- 


ing the  pins.  Mr.  Utz's  report  was 
adopted. 

Tire  Division  Recommendations 

The  tire  division  recommended  straight 
side  tires  from  32  by  3  V»  to  36  by  44, 
as  the  larger  straight  sides  are  not  prac- 
tical. The  smaller  ones  are  on  Fords 
and  therefore  the  soft  bead  clinches. 
J  E  Hale,  experimental  engineer  ol 
Goodrich  Tire  &  Rubber  Co.,  amended 
this  recommendation  with  a  provision 
that  straight  sides  be  of  the  wide  stand- 
ard.  The  report  was  adopted. 

Prof.  Gallup's  report  on  Propobed 
Standard  Form  for  a  Complete  Car  Per- 
formance Test  was  presented.  This  was 
only  a  progress  report  for  the  research 
division  and  will  be  final  in  January- 
The  report  follows: 

Proposed  Standard  Car 


1  The  entire  test  shall  be  made  upon 

an  automobile  speedway  or  other  course 
surfaced  with  wood,  brick,  concrete,  as- 
phalt or  an  equivalent  material.  Such 
speedway  or  course  must  have  been  ap- 
proved for  this  purpose  by  the  Council 


of  the  S.  A.  E.  or  an  agent  authorized 
by  it.  , 

2—  The  entire  test  shall  be  conducted 
by  a  competent  and  impartial  referee 
approved  by  the  Council  of  the  S.  A.  E. 
This  referee  shall  have  complete  charge 
of  the  test  and  he  shall  select  such  as- 
sistants as  he  may  deem  necessary.  The 
referee  shall  certify  to  the  results  of  the 
test  before  a  notary  public,  who  shall 
affix  his  seal  thereto. 

3—  The  entire  test,  including  the  fuel 
economy  runs  and  the  acceleration  runs, 
shall  be  performed  between  sunrise  and 
sunset  of  the  same  day. 

4 —  The  entire  test  may  only  be  run  at 
a  period  during  which  no  appreciable 
wind  exists,  i.  e.,  no  wind  which  at  any 
time  exceeds  a  velocity  of  15  m.pji., 
measured  at  the  nearest  U.  S.  weather 
bureau  station.  The  average  values  of 
humidity  and  barometer  shall  be  obtained 
from  the  game  source. 

6 — During  the  entire  test  the  car  must 
be  run  with  all  tanks  full  and  carrying 
its  full  complement  of  passengers  or  cor- 
responding ballast.  Full  complement  of 
passengers  shall  consist  of  one  passeneer 
or  the  equivalent  for  each  seat  provided, 
driver  included.  The  average  weight  for 
passengers  and  driver  is  to  be  150  lb. 
each. 

6 —  During  the  entire  test  there  must 
be  no  change  in  gear  ratio,  ignition,  car- 
bureter, or  any  other  detail  of  the  car 
or  its  equipment.  This  shall  not  be  in- 
terpreted as  prohibiting  changing  spark 
plugs  or  manipulation  of  spark  and 
throttle  levers. 

7—  When  a  car  is  stated  to  be  a  stock 
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it  most  be 
though  different  carbureters,  igni- 
tion systems,  gear  ratios  or  other  details 
are  optional  on  the  same  stock  car,  no 
change  shall  be  made  during  the  entire 
test. 

8 —  A  car  fitted  with  an  inclosed  body 
must  have  all  windows  and  doors  closed 
during  the  runs. 

9 —  A  car  fitted  with  an  open  body  must 
have  the  top  up  and  windshield  fully 
erected  during  the  runs.  Rear  curtains 
roust  be  fastened  down.  Side  curtains 
must  not  be  used. 

10 —  The  pressure  in  the  tires  shall  be 
that  recommended  by  the  manufacturer 
of  the  tires  used,  corresponding  to  the 
load  applied  both  front  and  rear. 

11 —  -The  highest  gear  only  is  to  be 
used  during  the  entire  series  of  runs. 

12—  At  no  time  during  the  runs  shall 
coasting,  declutching  or  the  use  of  brakes 
be  permitted. 

13 —  Oils  and  greases  used  in  the  en- 
gine, transmission,  rear  axle  or  other 
parts  of  the  car  must  be  of  usual  quan- 
tity and  quality. 

14 —  The  whole  of  the  fuel  used  during 
the  test  must  be  of  one  quality.  A  sam- 
ple of  the  fuel  shall  be  taken  for  the 
purpose  of  determining  and  recording  its 
specific  gravity.  The  trade  name  of  the 
fuel  used  shall  be  given.  Wherever  pos- 
sible, information  relative  to  its  heat 
value  shall  be  furnished,  also  a  curve 
showing  the  results  of  a  fractional  dis- 
tillation test. 

15—  All  fuel  used  during  the  test  must 
be  fed  from  the  special  tanks  placed  on 
the  windshield.  (See  description  of  ap- 
paratus under  Fuel  Economy  Runs.) 

16 —  Previous  to  beginning  any  run  of 
the  test,  the  engine  is  to  be  operated 
sufficiently  long  to  bring  it  to  tne  nor- 
mal temperature  corresponding  to  the 
conditions  existing  during  that  run. 

17 —  The  entire  cooling  system  must  be 
fully  operative  during  the  test,  both  as 
regards  air  and  water  circulation. 

18 —  From  the  beginning  to  the  con- 
clusion of  the  entire  test  (including  both 
the  acceleration  and  economy  runs)  there 
shall  be  no  manipulation  of  any  carbu- 
reter adjustments  or  control  other  than 
the  throttle. 


19 —  The  fuel  economy  runs,  when  con- 
ducted upon  a  speedway,  shall  be  made 
so  as  to  complete  each  run  at  a  point 
identical  with  that  of  starting.  Each  run 
shall  be  made  without  any  interruption. 

20 —  When  conducted  upon  a  course  ap- 
proximately straight,  the  runs  shall  be 
arranged  so  that  each  shall  be  completed 
at  a  point  identical  with  that  of  starting. 
In  each  run  there  shall  be  no  interrup- 
tions except  those  necessary  for  turn- 
ing. Any  such  course  shall  have  an  exact 
length  of  6,  2%  or  1  2/3  miles  in  one 
direction. 

21 —  The  fuel  consumption  shall  be 
measured  at  a  series  of  speeds  covering 
the  entire  range  of  the  car  from  the 
minimum  to  the  maximum,  following  In 
general  the  outline  in  the  table: 

«un  M.P.H. 

1   Minimum  speed 

«   9-11 

*■   ti«»titiiitiMllniilM»ai  14-1^ 

J   19-22 

J   2«-J0 

l  47-R5 

*   «3-7fl 

*   ....Maximum  speed 

Note:  In  caw  the  maximum  .  ,i  Is  l>n 
thnn  that  Inrilrated  In  any  of  the  other  runs 
tha  latter  shall  be  omitted  from  the  test.  In 
any  event,  however,  a  run  Is  to  be  made  at 
the  maximum  speed  of  the  car. 


22—  Fuel  shall  be  fed  to  the  i. 
during  the  runs  by  gravity  and  Bhall  be 
supplied  from  a  weighing  tank  mounted 
so  that  the  actual  distance  between  the 
top  of  the  float  chamber  of  the  carbu- 
reter and  the  bottom  of  the  fuel  cham- 
ber is  not  less  than  12  in.  The  tank  shall 
be  such  that  the  variation  in  head  during 
a  run  shall  not  exceed  12  in. 

23 —  There  shall  be  two  tanks,  prefer- 
ably mounted  side  by  side,  as  shown  in 
the  accompanying  sketch.  These  tanks 
shall  be  connected  to  the  carbureter  so 
that  by  means  of  two  cocks  or  their 
equivalent  one  tank  may  be  "cut  in"  and 
the  other  "cut  out"  simultaneously.  Of 
these  two  tanks,  one  is  a  reserve  tank, 
used  for  maneuvering  when  measurement 
of  the  fuel  is  not  being  made.  This  tank 
may  be  a  fixture  if  so  desired.  The  other 
is  a  weighing  tank,  to  be  used  during  the 
runs  for  the  measurement  of  fuel.  This 
must  be  capable  of  easy  detachment  so 
that  it  can  be  weighed  and  replaced 
without  difficulty.  It  must  be  large 
enough  to  contain  fuel  sufficient  to  en- 
able the  car  to  complete  its  run  at  max- 
imum speed  without  refilling. 

24 —  The  procedure  relative  to  the  tanks 
is  an  follows: 

Each  tank  is  to  be  filled  with  fuel. 

After  filling,  the  weight  of  the  weigh- 
ing tank  with  fuel  is  to  be  accurately 
determined  and  recorded.  It  is  sug- 
gested that  a  carefully  calibrated 
spring  balance  be  used.  Following 
this  the  weighing  tank  is  to  be 
mounted  in  position. 

The  engine  ana  car  shall  be  brought  to 
the  normal  temperature  and  speed  of 
the  run  before  crossing  the  starting 
line  on  fuel  from  the  reserve  tank. 
Upon  crossing  the  starting  line  the 
reserve  tank  shall  be  cut  out  and  the 
weighing  tank  cut  in. 

When  the  course  is  such  as  to  necessi- 
tate interruptions  in  the  run  due  to 
turning,  the  same  procedure  shall  be 
repeated  at  each  end  of  the  course. 

Upon  crossing  the  finish  line  at  the 
conclusion  of  each  run,  the  weighing 
tank  shall  be  cut  out.  It  shall  then 
be  removed  from  its  attachment  and 
with  its  contents  carefully  weighed. 
The  weight  of  the  fuel  consumed 
having  been  recorded,  the  tank  mav 
be  refilled  and  weighed  again  previ- 
ous to  the  commencement  of  the  suc- 
ceeding run. 

25 —  Before  the  commencement  of  each 
run  a  setting  of  the  throttle  shall  be 
determined  which  shall  give  the  average 
speed  desired  for  the  run.  During  tne 
run  this  setting  shall  remain  fixed.  The 
time  for  each  lap  is  to  be  checked  by  the 
observer  and  in  no  case  must  the  time 
of  the  slowest  lap  exceed  that  of  the  fast- 
est lap  by  more  than  10  per  cent  of  the 
latter. 


1  per 
miles 


Acceleration  Runs 

26 — The  acceleration 
be  made  on  a  straight 


shall  onlv 
of  the 


27 —  Each  acceleration  run  shall  start 
from  a  constant  speed  eaual  to  the  min- 
imum speed  obtained  in  the  fuel  economy 
runs  and  shall  continue  until  the  maxi- 
mum sneed  of  the  car  is  reached. 

28 —  There  shall  be  ten  such  rur 
consecutively  over  the  same  course, 
versinir  the  direction  each  time.  The 
data  from  each  of  these  runs  shall  »<e 
recorded.  The  final  result  shall  be  the 
average  of  the  ten  runs. 

29 —  In  determining  the  acceleration  an 
electrical  timing  apparatus  shall  be  used. 


This  shall  provide  means  for  making  or 
breaking  an  electrical  contact  at  definite 
and  equal  distances  on  the  course. 

30 — From  the  record  of  this  apparatus 
shall  be  obtained  data  showing  in  the 
form  of  a  curve  the  relation  between 
acceleration  in  feet  per 
ond  and  speed  of  the  a 
hour. 

It  was  pointed  out  in  the  discussion 
that  no  allowance  could  be  made  for  pres- 
sure or  vacuum  fuel  feed.  Owing  to  the 
difficulty  in  determining  what  a  stock  car 
is,  Herbert  Chase,  chief  engineer  of  the 
Automobile  Club  of  America,  suggested 
the  stock  car  clause  to  be  omitted.  B.  B. 
Bachman,  Autocar  Co.;  A.  L.  Riker,  Lo- 
comobile Co.,  and  W.  H.  Conant,  Gould 
Storage  Battery  Co.,  strongly  objected 
to  the  council  approving  referees  or 
courses,  since  that  would  De  an  indorse- 
ment of  results  of  tests  which  would  lead 
to  misuse  of  the  society's  name  in 


vertising.  Eventually  the  report  i 
cepted  as  of  progress,  with  clauses  1  and 
2  referred  back  for  reconsideration.  A 
test  will  be  made  before  the  winter  meet- 
ing to  try  out  the  method. 

Headlamp  Glare 

In  the  afternoon  headlight  glare  and 
truck  standards  were  the  chief  subjects 
discussed. 

The  matter  of  headlamps  and  glare 
was  opened  by  Chairman  Clayden,  who 
read  the  address  given  on  pages  674 
and  675  of  this  issue.  Following  it,  A. 
L.  Riker,  chairman  of  the  electrical 
equipment  division,  read  the  report  of 
the  work  done  since  June,  which  follows: 

Electrical  Equipment  Report 

1 — Most  of  the  more  important  work 
of  the  electrical  equipment  division  has 
progressed  nearly  to  the  stage  at  which 
final  reports  can  be  made.  A  revision 
of  the  matter  on  Data  Sheets  38a  is 
presented  herewith  with  the  final  ap- 
proval of  the  division;  also  a  recom- 
mendation for  taillamp  glasses.  Rec- 
ommendations relating  to  details  of 
headlamps  are  given  in  tentative  form, 
final  action  on  the  details  being  with- 
held to  await  trial  under  manufacturing 
conditions.  If  no  unexpected  difficulties 
arise,  final  action  will  be  taken  bv  the 
division  within  the  next  1  or  2  months. 

Taillamp  Clausen  —  2  —  Investigation 
has  shown  that  practically  all  makers  of 
taillamDs  are  using  glasses  having  a 
nominal  diameter  of  3  in.  with  tolerance 
of  minus  1/64  and  plus  1/32  in.  It  is 
recommended  that  these  dimensions  be 
made  standard. 

3 — In  view  of  the  different  forms  of 
dust-proof  devices,  as  well  as  the  use  of 
flat  and  convex  lenses,  it  is  considered 
inadvisable  to  standardize  headlamp 
glasses. 

Size  and  Location  of  Headlamp  Bulb 
Filament* — 4 — The  tentative  recommen- 
dations in  reirard  to  size  and  form  of 
filaments  for  headlamp  bulbs  are  as  fol- 
lows: 

G — The  vacuum  bulb  shall  have  a  fila- 
ment in  the  form  of  a  helix  of  2.5  mm. 
outside  diameter  and  4.2  mm.  long,  the 
axis  of  the  helix  coinciding  with  the  axis 
of  the  bulb,  as  in  the  sketch. 

6— The  gas-filled  bulb  shall  have  a  V- 
shaped  filament  (each  leir  of  the  V  being 
formed  of  a  fine  helix)  lying  in  a  plane 
passim?  through  the  axis  of  the  bulb  and 
at  90  dejr.  from  the  plane  of  the  locating 
pins  in  the  base,  with  the  apex  of  the  V 
pointing  away  from  the  receptacle.  The 
(Continued  on  page  679) 
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Bad  Truck  Measures 
for  N.  J.? 

Recommendations  of  Special 
Committee  Would  Practically 
Bar  Trucks  from  State 

New  York  City,  Oct.  16— It  will  be 
commercially  impossible  to  operate  u 
motor  truck  in  New  Jersey  if  the  recom- 
mendations of  the  special  committee  ap- 
pointed by  William  L.  Dill,  Commissioner 
of  Motor  Vehicles  of  that  State,  are  en- 
acted into  law. 

Among  the  most  glaring  of  the  ab- 
surdities with  which  the  committee  seeks 
to  burden  the  motor  truck  operator  is 
one  that  each  truck  driver  must  carry 
waybills  for  each  load,  these  waybills  to 
show  the  gross  weight  and  net  weight 
carried.  Another  is  that  all  commercial 
vehicles  shall  carry  spare  wheels,  so  as 
to  avoid  the  possibility  of  any  part  of  the 
steel  rims  coming  into  contact  with  the 
surface  of  the  road  should  the  rubber 
tires  become  damaged. 

Nor  were  these  two  recommendations 
the  only  ones  the  committee,  which  is 
formed  of  engineers  of  several  of  the 
counties  of  the  State,  seeks  to  impose. 

It  also  would  limit  the  width  of  any 
truck  over  4000  lb.  weight  to  96  in.,  out- 
side measurement. 

Another  suggestion  is  that  the  extreme 
length  of  motor  trucks  shall  not  exceed 
23  ft.  6  in. 

Another  suggested  statute  would  make 
it  prohibitory  for  a  motor  truck  to  be 
equipped  with  any  tire  covering  of  metal, 
or  with  any  lugs  or  hobs  or  other  sharp 


devices  which  would  be  in  contact  with 
the  surface  of  the  road,  except  non-skid 
chains. 

Still  another  is  that  not  more  than  one 
trailer  shall  be  allowed  to  any  com- 
mercial vehicle  and  that  in  every  case 
the  trailer  shall  be  equipped  with  rub- 
ber tires. 

Nor  is  this  all,  for  the  committee  seeks 
to  increase  the  truck  registration  fees 
from  the  present  maximum  of  $25  to  a 
maximum  of  $125. 


Prest-O-Lite  Get*  Injunction 

Indianapolis,  Ind.,  Oct.  16 — Judge 
A.  B.  Anderson  in  Federal  Court  last 
week  granted  a  permanent  injunction  in 
behalf  of  the  Prest-O-Lite  Co.,  of  this 
rity  against  ,0.  K.  Stuart,  of  the  Sun 
Lite  Gas  Co.,  Alexandria,  Ind.,  which  for- 
bids the  latter  from  refilling  Prcst-O- 
Ltte  tanks. 

Kent  Plant  in  Belleville 

Belleville,  N.  J.,  Oct  17— The  Kent 
Motors  Corp.  plans  to  establish  a  plant 
in  this  city  costing  more  than  $500,000 
with  potential  capacity  for  50,000  cars  a 
year.  The  plant  will  be  125  by  400  ft. 
Work  will  soon  begin  on  three  structures, 
a  factory,  power  house  and  assembly 
building. 

Pullman  Leases  Sphinx  Plant 

York,  Pa.,  Oct  12— The  Pullman  Mo- 
tor Car  Co.,  this  city,  has  leased  the  en- 
tire plant  of  the  Sphinx  Motor  Car  Co., 
and  will  use  it  for  making  bodies  and 
other  sheet  metal  parts. 


Argentine  Trade- 
mark Law — II 

Definitions  of  Trade-marks  and 
Copyright  Classifications  for 
the  Automobile  Industry 

Buenos  Aires,  Argentina,  Sept  15— 
There  are  several  general  considerations 
with  regard  to  automobile  trade-marks 
in  the  Argentina  that  should  be  kept  in 
mind  by  U.  S.  A.  automobile  manufac- 
turers in  addition  to  those  mentioned  in 
The  Automobile  last  week. 

A  trade-mark  may  consist  of  names  of 
objects  of  persons  in  a  special  form;  por- 
traits, emblems,  monographs,  designs, 
borders,  fancy  words,  letters,  or  numbers 
of  special  designs  or  forming  combina- 
tions; containers  or  special  form,  etc. 

Sot  registrable:  Coats  of  arms,  flags 
or  other  insignia  of  the  Argentine  nation. 
(By  a  recent  ruling  the  coats  of  arms 
or  flags  of  foreign  nations  may  be  regis- 
tered by  consent  of  the  respective  lega- 
tion) ;  the  form  of  the  product  itself;  the 
color  of  the  same;  terms  or  expressions 
which  have  become  of  general  use;  desig- 
nations usually  employed  to  indicate  the 
nature  or  class  of  the  products;  immoral 
designs  or  expressions. 

Procedure:  On  filing  the  application 
the  description  in  duplicate  accompanied 
by  labels  and  an  electroplate  of  the  mark 
(not  to  exceed  3%  in.  by  3%  in.)  must 
accompany  the  petition,  unless  the  mark 
consists  of  a  "fancy  word"  only,  in  which 
case  the  electroplate  may  be  omitted  at 
option  of  applicant.  The  entire  pay- 
ment of  Government  fees  for  the  term  of 
10  years  is  also  paid  ($50  Argentine)  as 
well  as  the  power  of  attorney  in  case  the 
applicant  is  non-resident.  The  above 
mentioned  fee  together  with  the  ex- 
penses of  legalization  and  translation  of 
power  of  attorney  and  $1  for  each  sheet 
of  paper  used  during  the  entire  prose- 
cution of  the  case,  including  communica- 
tions of  the  Office  and  replies  to  same, 
constitute  the  costs  of  the  case,  so  that 
the  agent  or  attorney  who  makes  a  fixed 
price  is  never  sure  of  the  exact  amount 
of  his  profit,  which  at  usual  rates  is  little 
enough  at  the  best.  In  case  of  rejection 
the  first  fee  is  returned  at  the  cost  of 
some  more  "stamped  paper"  and  trouble 
on  the  part  of  the  agent,  or  another 
mark  may  be  substituted  at  a  slight  ad- 
ditional expense. 

Publication:  A  few  days  after  filing 
the  mark  is  published  during  five  con- 
secutive days  in  the  Hole  tin  Oficial  to- 
gether with  the  name  of  applicant  and 
the  class  of  goods  to  be  covered  by  the 
registration.  After  the  last  day  of  pub- 
lication there  is  a  statutory  period  of  30 
days  during  which  any  persons  deeming 
(Continued  on  page  680) 


First  Photograph  of  a  British  War  Tank 


The  above  illustration  is  the  first  authentic  picture  of  one  »f  the  caterpillar  armored  trae- 
tor*  used  by  thi  BritUik  Army  on  the  Sommc  front  hi  France.  This  mm  hint  has  been 
in >ured  by  shell  fire,  or  otherwise,  aa  one  of  the  elliptical  belts  which  provide  truction  is 
torn  out  of  position  as  shown  at  the  right.  Powerful  gears  revolve  the  belts  and  the 
weight  of  the  nortiic  is  carried  on  rollers  which  are  set  close  together  on  the 
ground  side.  The  large  wheels  shown  in  th  r  rear  do  the  steering  and  support  the  weight 
of  the  tractor  when  crossing  a  shell  crater  or  trench,  thus  greatly  increasing  it*  mobile 
length.  Each  machine  is  fitted  with  three  or  four  machine  guns  and  ran  fire  2l)i>0  bullets 
a  minute,  according  to  reports  from  the  scene  of  operations. 

1'hoto  by  Underwood  4  BMnMH 
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Princess  Cars  in 
Production 

Ten  Cars  a  Day  Present  Out- 
put—$50,000  Worth  of 
New  Machinery 

Detroit,  Mich.,  Oct.  17 — Active  pro- 
duction on  the  new  models  has  started  at 
the  factory  of  the  Princess  Motor  Car  Co. 
The  present  manufacturing  schedule  calls 
for  ten  cars  a  day,  and  the  product  now 
being  put  out  is  provided  in  five  different 
color  combinations. 

The  line  includes  a  five-passenger 
touring,  three-passenger  chummy  road- 
ster, and  a  raccabout.  The  cars  are 
equipped  with  a  Golden,  Belknap  & 
Swartz  engine,  with  Grant-Lees  clutch 
and  gearbox.  There  is  a  floating  axle 
of  Princess  design  and  32  by  3%  tires. 
The  bore  and  stroke  is  3%  by  i'i  and 
the  chassis  has  a  wheelbase  of  108  in. 
Disco  lighting  and  starting  is  used,  this 
being  a  two-unit  system.  For  ignition,  a 
Splitdorf-Dixie  magneto  is  fitted.  Fea- 
turing the  equipment  is  a  fuse  box  on 
the  dash  which  is  unique  in  a  car  of  this 
price.  Another  special  point  in  the  fit- 
ting of  the  car  is  that  nothing  but  genu- 
ine leather  is  used  in  the  upholstery. 

The  Princess  plant  has  recently  been 
completely  overhauled  and  $50,000  worth 
of  new  machinery  is  just  being  installed. 
The  new  models  which  sell  for  $775  are 
being  delivered  regularly. 

Willard  Completes  New  Building 

Cleveland,  Ohio,  Oct.  14— The  Wil- 
lard Storage  Battery  Co.  has  just  com- 
pleted the  first  of  its  new  buildings  at  the 
plant  located  at  274  East  131st  Street. 

This  building  will  be  occupied  by  the 
forming  rooms  which  have  previously 
been  located  at  the  old  plant,  corner  Mar- 
quette and  Lakeside.  The  building  con- 
tains 90,000  sq.  ft.  and  is  of  the  very 
latest  and  most  approved  type  of  con- 
struction. 

Work  has  been  started  on  the  second 
building,  which  will  be  two  stories  and 
will  contain  75,000  sq.  ft.  This  building 
will  be  occupied  by  the  factory  office,  ma- 
chine shop  and  storeroom. 

Mickim  Heads  Liberty  Advertising 
Detroit,  Mich.,  Oct.  17— Robert  Mic- 
kim, formerly  advertising  manager  of  the 
Ford  Motor  Co.  of  Canada,  has  been  ap- 
pointed advertising  manager  of  the 
Liberty  Motor  Car  Co.,  to  succeed  H.  L. 
Buller,  whose  resignation  took  effect 
last  week. 

Jordan  to  Double  Capacity 
Cleveland,  Ohio,  Oct.  16 — Plans  are 
now  being  prepared  for  the  Jordan  Motor 
Car  Co.  for  the  erection  of  a  new  build- 


ing, which  will  double  its  factory  ca- 
pacity. 

The  Jordan  company  started  deliveries 
Aug.  15,  and  to  date  have  produced  and 
delivered  at  the  average  rate  of  eight 
daily  for  the  whole  period,  and  the  daily 
production  now  is  ten. 

The  new  building  will  be  of  the  same 
size  as  the  original,  occupying  30,000  sq. 
ft.  of  floor  space,  and  will  be  erected  for 
occupancy  late  in  the  winter  or  early  in 
the  spring. 

It  is  understood  the  new  building  will 
be  used  for  body  mounting  and  final 
assembling  and  inspection.  At  present 
the  Jordan  company  is  using  a  tent  to 
take  care  of  the  overflow. 

18.000  Grants  for  1917 

Cleveland,  Ohio,  Oct.  14— The  direc- 
tors of  the  Grant  Motor  Corp.  met  in 
Cleveland,  yesterday,  and  declared  the 
regular  114  quarterly  dividend  on  pre- 
ferred stock,  payable  Nov.  1  to  holders 
of  record  Oct.  15. 

The  board  passed  on  and  authorized 
the  building  of  18,000  cars  for  the  year 
beginning  Feb.  1,  and  the  production  is 
expected  to  be  20,000  before  1917. 

Velie  Production  Increased  300% 
Moline,  III.,  Oct.  17— The  factory 
production  of  the  Velie  Motor  Vehicle 
Co.,  this  city,  has  increased  300  per  cent. 
Four  of  the  Velie  buildingB  are  now  oc- 
cupied by  the  passenger  car  department. 

The  increase  in  production  of  the  truck 
department  over  that  of  a  year  ago  is 
260  per  cent. 


British  Makers  Fear 
U.  S.  A.  Cars 

Boycott  Suggested— Must 
Keep  Enlarged  Car  Plants 
Busy  After  War 

London,  Eng.,  Oct.  7 — The  recent  an- 
nouncement that  the  Ford  company 
would  establish  a  plant  in  England  has 
brought  forth  proposals  to  boycott  the 
low-priced  American  car.  It  has  been 
suggested  that  all  cars  not  manufactured 
in  the  allied  countries  be  excluded  from 
the  British  markets  after  the  war. 

The  war  has  been  the  cause  for  great 
factory  expansion  and  though  the  plants 
at  present  are  busy  on  munition  work 
and  are  well  equipped  with  tools  and  ap- 
pliances for  taking  care  of  a  large  pro- 
duction, the  future  use  of  these  immense 
buildings  has  been  a  great  source  of 
worry  to  the  country.  The  British  auto- 
mobile industry  is  particularly  well 
equipped  for  rapid  production,  and  so 
there  seems  no  reason  why  it  should  not, 
in  a  very  short  time  after  the  war,  pro- 
duce the  desired  cheap  cars  so  as  to  repel 
the  American  invasion. 

British  automobile  makers  hold  that 
some  such  agreement  should  be  reached 
on  the  ground  that  as  soon  as  the  war 
is  over  and  freights  drop  to  normal 
Europe  stands  a  great  chance  of  being 
flooded  with  cheap  American  cars  Belling 
from  $250  upward. 

Up  to  the  present  time  the  British  au- 


Jitneys  Handle  Overflow  of  Hyatt  Workers 


JUney  buses  lined  up  outside  the  factories  of  the  Hyatt  Holler  Bearing  Co..  Nrm- 
ark,  N.  J,,  to  take  the  overfious  of  workers  home.  This  itne-up  is  a  regular  occur- 
renct  at  the  plant,  morning,  noon  awt  nighl.  Fares  are  5  cents,  and  the  buses 
have  regular  routes  desipnated  by  sipns  which  thry  carry.  The  Hyatt  company  is 
one  of  the  unite  of  the  United  Motors  Corp.  and  employe  5000  persons 
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tomobile  manufacturers  have  paid  scant 
attention  to  the  little  car,  for  the  reason 
that  they  have  had  more  orders  for  their 
high-priced  cars  than  they  could  execute. 
Conditions  are  changing,  however,  and 
the  European  trade  is  awakening  to  the 
possibilities  of  the  low-priced  car  in  that 


Dividends  Declared 

Willys-Overland  Co.;  quarterly  of  75 
cents  a  share,  payable  Nov.  1  to  stock  of 
record  Oct  23. 

Kelsey  Wheel  Co.;  quarterly  1%  per 
cent  on  preferred,  payable  Nov.  1  to 
stock  of  record  Oct.  16. 

Pennsylvania  Rubber  Co.;  1%  per 
on  preferred  and  1% 
mon,  payable  Jan.  1  to  holders  of  record 
Dec.  16. 

Fisher  Body  Corp.;  quarterly  of  1*4 
per  cent  on  preferred  payable  Nov.  1  to 
stock  of  record  Oct.  17. 

Bower  Roller  Bearing  Co.;  quarterly 
of  16  per  cent,  making  45  per  cent 
dividends  so  far  this 
dividend  of  100  per 
to  be  passed  on  at  annual  meeting  in 
January. 

Globe  Rubber  Tire  Mfg.  Co.,  semi- 
annual of  per  cent  on  preferred, 
payable  Nov.  1,  to  stock  of  record  at 
close  of  business  Oct.  27. 

Reo  Motor  Co.,  extra  of  7%  per  cent 
and  quarterly  of  2%  per  cent,  payable 
Nov.  1  to  stock  of  record  Oct.  16. 

Nash  Motors  Co.,  initial  quarterly  of 
$1.75  per  share  on  preferred,  payable 
Nov.  1  to  stock  of  record  Oct.  20. 

Hood  Rubber  Co.,  quarterly  of  1*4  per 
cent  on  preferred,  payable  Nov.  1  to 
stock  of  record  Oct.  27. 


Bower  Recommends  100%  Stock  Dividend 
Detroit,  Mich.,  Oct.  14— After  declar- 
ing a  quarterly  dividend  of  15  per  cent 
the  directors  of  the  Bower  Roller  Bear- 
ing Co.  recommended  that  a  stock  divi- 
dend of  100  per  cent  be  approved  by  the 
stockholders  at  their  annual  meeting  in 
January. 


Gasoline  Pumps 
Are  Inaccurate 

Over  5,000,000  Gal.  Lost  in 
West  as  Result  of  Short 
Measuring 

Chicago,  III.,  Oct.  16—  Two  matters 
featured  the  gasoline  situation  in  the 
Central  West  this  week,  one  being  a 
rather  general  drop  in  prices,  and  the 
other,  charges  of  short-measuring 
pumps.  In  Chicago,  gasoline  is  selling 
at  15.6  cents  a  gallon,  which  is  a  drop  of 
1  cent  since  the  first  week  in  October. 
The  same  price  prevails  at  Milwaukee, 
the  Standard  Oil  being  the  first  to  cut 
the  price  1  cent  which  was  met  by  the 
independents. 

Reports  coming  from  Bloomington  and 
other  Illinois  cities  indicate  that  the 
price  of  15V4  cents  a  gallon  is  rather 
general  throughout  the  State.  The  city 
motorists  now  have  to  pay  16  Ms  cents 
per  gallon,  whereas  they  were  paying 
174  up  to  Oct.  10. 

Approximately  half  the  gasoline 
troughs  that  have  been  inspected  in 
Chicago  since  June  12  have  been  con- 
demned, 956  inspections  having  been 
made  to  date.  Government  inspectors 
are  working  with  the  city  forceB. 

Results  of  an  investigation  of  gaso- 
line measuring  pumps  in  Illinois  made  by 
the  United  Slates  Bureau  of  Standards 
show  that  in  tests  conducted  in  Chicago 
and  typical  suburban  and  rural  com- 
munities downstate,  the  Government  in- 
spectors found  82  per  cent  of  the  Chicago 
gasoline  pumps,  and  83  per  cent  of  those 
outside  Chicago,  inaccurate.  The  avera- 
age  shortage  was  3.9  cu.  in.  per  gallon  in 
and  7  cu.  in.  per  gallon  down- 
It  is  estimated  that  this  shortage 
means  a  loss  of  more  than  5,000,000  gal. 
per  year,  or  $1,000,000  at  the  present 
price  of  gas  in  Illinois.  A  tolerance  of 
0.1  cu.  in.  per  gallon  is  allowed.  Gaso- 
line users  in  the  Twin  Cities  are  getting 
full  measure  according  to  a  recent  in- 
spection of  pumps  in  Minneapolis  and 
St  Paul. 


The  Bureau  of  Standards  of  the  De- 
partment of  Commerce  recently  pub- 
lished a  report  pertaining  to  the  accuracy 
of  liquid  measuring  pumps  in  which  it 
states  the  principal  causes  of  short  de- 
livery are  caused  by  leaks  In  valves  or 
piping;  formation  of  vapor  due  to  ex- 
cessive suction  lift,  or  the  introduction  of 
air  under  the  pistons;  failure  to  correct 
for  the  inertia  of  a  long  column  of  mov- 
ing liquid;  the  use  of  long  filling  hoses 
with  a  low  connection  at  the  pump  mak- 
ing proper  drains  of  holes  an  impos- 
sibility; operation  of  pump  at  less  than 
full  stroke ;  and  slippage  past  valves  and 


Daily  Market  Reports  for  the  Past  Week 

Tue«.  Wed.  Thur.  Frl. 

Aluminum,  lb  IIM  -Htf  12« 

Antimony,  lb  65  .65  .65  .65 

l)eama  and  ChannrU.  100  lb                                 2.87  2.87  2.87  2.87 

ItcMtmer  Steel,  ton                                          45.00  45.00  45.00  45.00 

Copper.  Eke.,  lb  28W  M'A  .2*X  .28* 

Co  .per,  IjJce   lb  28K  .28M  28M  .28  H 

Cottonired  Ofl,  bbl                                            11  65  11.80  11.80  12.15 

Fi>h  Oil.  Menhaden,  Brown,  gal  58  .58  .M  60 

Cuoliac.  Auto,  bbl  22  .22  .22  .» 

Lard  Oil.  prime,  gal                                            1.08  1.08  1.08  1.08 

Lead,  100  lb                                                      7.05  7.05  7.05  7.05 

opVn'ileSth 's't'eei'.'ion:::::::::::::::::.'::::  *s.™  as"  is.™  «:« 

retroleum,  bbl.,  Kana.,  crude  ¥0  .90  90  -90 

Petroleum,  bbl..  Pa.,  crude                                   2.50  2.50  2.50  2.50 

Rapeaeed  Oil,  refined,  gal  »5  95  .95  .95 

Rubber,  Fine  Up-Ri»er,  Para,  lb  7J  .72  .72  .72 

Rubber.  Ceylon  Fir*  Latex,  lb  64  .63  J4  .6.1  H  .6S  5* 

Sulphuric  Acid,  60  Baume,  gal                             1  SO  1 1  50  1 1  50  1.50 

Tin.  100  lb                                                      44.00  42.25  42.25  41  75 

Tire  Scrap,  lb                                                       .06  .06  .06  .0* 


Sat. 

i-'K 

.65 
2.87 
45.00 
.28* 

M)i 
12.10 

.60 

.22 
1.08 
7.05 

.82 
45.00 

.90 
2.50 

n 

.72 
.62Vi 
1.50 
41.75 


w««k'a 

Mon.  Ch'ge 

.12*+  .01* 

.65 
2.87 
4S.0O 

.28*4  ... 

.28Vi  ... 
12.05    +  .40 

.60    +  .02 

.22 
1.08 
7.05 

.82 
45.00 

.90 
2.50 

.95 

.72  —  .01 
UjB  — J.7S 


New  Polack  Truck  Tire  Organization 


New  York  City,  Oct  14— The  Polack 
Truck  Tyre  Corp.  has  been  organized  to 
take  over  the  assets  and  business  of  the 
Polack  Tyre  &  Rubber  Co.,  Bridgeport, 
maker  of  solid  rubber  tires  for  com- 
mercial vehicles. 

The  new  company  is  offering  through 
E.  B.  Eames  £  Co.,  this  city,  40,000 
shares  of  stock  at  $12.50  per  share  out  of 
a  total  capitalization  of  the  company  of 
100,000  shares,  no  par  value. 

The  refinancing  plan  provides  the 
funds  for  the  erection  of  a  new  plant  It 
is  estimated  that  when  the  new  plant  is 
completed  the  company  will  earn  about 
$3.50  a  share.  The  stock,  it  is  stated, 
will  be  listed  on  the  New  York  Curb  and 
the  Cleveland  Stock 


Massnick  Mfg.  Cox  Now 

Detroit,  Mich.,  Oct.  16— The 
nick  Mfg.  Co.  is  the  new  name  of  the 
Massnick-Phipps  Mfg.  Co.  There  has 
been  no  change  in  the  stock  ownership  or 
control  and  the  management  remains  the 
same. 

Crude  Oil  Higher 

New  York  City,  Oct.  18— The  ma- 
terials markets  last  week  were  featured 
by  a  gain  of  10  cento  a  barrel  in  Pennsyl- 
vania crude  oil,  which  rose  to  $2.50.  The 
principal  purchasing  agencies  are  con- 
tinuing their  efforts  to  bring  to  the  re- 
fineries the  large  quantities  of  crude  oil 
now  in  the  hands  of  the  producers, 
as  a  result  have  raised  prices  to 
the  holders  to  sell.  It  is  stated  that  the 
producers  are  hoarding  the  supplies. 

Steel  prices  still  hold  at  $45  per  ton  on 
both  Bessemer  and  open-hearth.  Beams 
und  channels  quote  at  $2.87  per  100  lb. 
Automobile  makers  are  actively  in  the 
market  for  soft  steel  bars  for  shipment 
over  the  first  half  of  1917.  Much  diffi- 
culty is  experienced  in  having  contracts 
accepted.  Several  of  the  Detroit  mak- 
ers are  now  in  the  market  for  about 
50,000  tons  of  bars  in  the  aggregate.  All 
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the  steel  mills  are  filled  up  and  can  take 
little  additional  business  except  for  de- 
livery in  the  far  future. 

Crude  rubber  prices  have  softened 
after  a  temporary  stiffening,  due  to  the 
activities  of  the  German  submarine. 
Trading  was  light.  Up-river  is  selling  at 
72  cents  a  pound,  spot,  while  for  Novem- 
ber-December delivery  the  quotation  was 
68%  cents.  The  wide  margin  was  said 
to  be  due  to  the  fact  that  only  one  boat 
carrying  Brazilian  rubber  is  scheduled  to 
arrive  here  this  month. 


Hoover  Steel  Ball  Grows  Fast 

Detroit,  Mich.,  Oct.  16— The  recent 
meeting  of  the  directors  of  the  Hoover 
Steel  Ball  Co.  of  Ann  Arbor  has  revealed 
the  phenomenal  growth  of  the  company. 
The  capital  stock  of  the  concern,  which 
makes  steel  balls  for  machinery,  was  in- 
creased from  $500,000  to  $1,800,000. 

The  concern  came  to  Ann  Arbor  in 
1913,  being  the  old  defunct  Flanders  com- 
pany ball  bearing  department.  It  started 
with  floorspace  of  29,000  ft  and  thirty- 
two  employees  and  annual  sales  of  $163,- 
000  the  first  year.  Floorspace  is  now 
112,506  sq.  ft.,  there  are  more  than  700 
employees  and  the  sales  record  up  to 
July  SI  is  $1,310,001.  Dividends  to  the 
amount  of  $264,975  cash,  and  stock  divi- 
dends of  $160,770  have  been  made  to- 
date,  and  according  to  the  company's  re- 
port every  stockholder  has  received  back 
his  original  investment  in  dividends. 

The  company  has  on  its  books  now,  or- 
ders for  400,000,000  %-in.  basis  balls 
which  are  as  yet  unfilled. 


Security  Prices 
Advance 

General  Motors,  Chevrolet  and 
United  Motors  Rise  on 
Good  Market 

New  York  City,  Oct.  18— Despite 
bearish  activities,  automobile  and  acces- 
sory issues  last  week  held  strong,  and 
holders  of  these  issues  on  margin  netted 
large  gains  on  a  number  of  the  stocks. 
General  Motors  on  the  Stock  Exchange 
and  United  Motors  on  the  Curb  featured 
the  week's  activities  with  gains  of  40  and 
6  points,  respectively.  Although  trading 
in  such  an  expensive  issue  as  General 
Motors  is  necessarily  restricted,  the  be- 
havior of  that  stock  in  the  last  few  days 
seems  to  indicate  that  stockholders  are 
inclined  to  look  favorably  on  the  new 
reorganisation  plan  presented  by  the  di- 
rectors. On  Monday  the  stock  opened  at 
760  and  closed  at  779%,  and  yesterday 
there  was  a  further  advance  to  790,  the 
highest  pnc(?  the  stock  li&s  ever  touched  j 

on  the  Stock  Exchange  has  ever  reached 
in  the  regular  way  of  trading. 

United  Motors  has  been  subjected  to 
much  short-selling.  Speculators  believed 
that  it  would  decline  on  account  of  the 
submarine  scare,  but  the  stock  has  stead- 
ily risen  on  account  of  heavy  outside  buy- 
ing and  as  a  result  those  holding  the 
stock  on  margin  were  treated  to  a  gain 
of  $5  a  share  for  the  week.  Rumors  state 
that  this  stock  is  slated  to  go  much 
above  100  before  Christmas. 


Several  of  the  tire  issues  were  strong 
and  higher.  Firestone  continued  on  its 
skyward  movement  and  reached  1126,  a 
gain  of  5  points;  Fisk  common  rose  5 
points;  Miller  Rubber  rose  6  points;  and 
the  rest  of  the  issues  rose  fractionally. 

Activities  on  the  Detroit  Exchange,  on 
the  other  hand,  were  mainly  subject  to 
short  selling.  Prices  were  lower.  Gen- 
eral Motors  dropped  10  points;  Maxwell 
declined  8  points;  Studebaker  dropped 
6H  points;  other  losses  ranged  from  a 
fraction  to  5  points. 


Kelly  Truck  Capital  $7,000,000 

Columbus,  Ohio,  Oct.  18 — The  Kelly- 
Springfleld  Motor  Truck  Co.,  has  filed 
papers  with  the  Secretary  of  State  in- 
creasing its  stock  from  $1,740,000  to 
$7,000,000.  The  shareholders  have  rati- 
fied the  increase.  The  shares  will  be 
divided  as  follows:  Common,  $2,000,000, 
against  $900,000,  formerly;  preferred, 
$5,000,000,  compared  with  $840,000. 


Republic  Rubber  Enlarges 

Youngstown,  Ohio,  Oct.  14— The  Re- 
public Rubber  Co.,  this  city,  has  offered 
10,475  shares  of  its  common  stock  pro 
rata,  at  par,  to  its  common  stockholders. 
The  proceeds,  about  $1,000,000,  will  be 
used  for  working  capital  and  extensions. 

The  members  of  the  executive  commit- 
tee of  the  board  of  directors  have  asked 
the  stockholders  to  waive  their  righto  to 
subscribe  to  an  additional  5000  shares 
of  common  stock.  It  is  understood  that 
this  block  of  stock  will  be  held  for  dis- 


Bld  Aiked 

Aiu  Rubber  Co                                                           63  65 

I.  I.  Cue  T.  M.  Co.  pfd                                               82  88 

(  halmers  Motor  Co.  com                                             95  105 

Chalmers  Motor  Co.  pfd                                               92  96 

•Chandler  Motor  Car  Co                                              104  10554 

Cherrolet  Molor  Co                                                     195  198 

Fiiher  Body  Corp                                                         4©H  4254 

Fiik  Rubber  Co.  com                                                   95  100 

Fisk  Rubber  Co.  lit  pfd                                             112  115 

Fisk  Rubber  Co.  2d  pfd                                              100  110 

Firestone  Tire  ft  Rubber  Co.  com  1125  1150 

Firestone  Tire  a  Rubber  Co.  pfd                                  110  111 

'General  Motors  Co.  com                                            ?JO  780 

'General  Motors  Co.  pfd                                            12254  123)1 

•B.  F.  Goodrich  Co.  com                                             73  73  !< 

*B.  F.  Goodrich  Co  old                                              I13M  114 

Goodyear  Tire  ft  Rubber  Co.  com                                 296  298 

Goodyear  Tire  *  Rubber  Co.  pfd                                  107U  10BJ4 

Grant  Motor  Car  Corp                                                   7  10 

Hupp  Motor  Car  Corp.  com                                            5 14  6 

Hupp  Motor  Car  Cory,  pfd                                            80  100 

International  Motor  Co.  com                                            4  7 

International  Motor  Co.  pfd                                         18  22 

•Kelly-Springfield  Tire  Co.  com                                    77  78 

•Kelly-Springfield  Tire  Co.  lit  pfd                                 97  100 

•Lee  Rubber  ft  Tire  Corp                                            43  44 

•Maxwell  Motor  Co.  com..                                           89  89)4 

'Maxwell  Motor  Co.  lit  pfd                                         86-S  87 

•Maxwell  Motor  Co.  2d  pfd                                        55  56 

Miller  Rubber  Co.  com                                               24<l  250 

Miller  Rubber  Co.  pfd                                                 104  106 

PicV.irdMotorCarCo.com                                         170  190 

Packard  Motor  Car  Co.  pfd                                            98  104 

Paige-Detroit  Motor  Car  Co                                          38  39 

Peerless  Truck  ft  Motor  Corp                                       2214  24  54 

Portage  Rubber  Co,  com                                              174  176 

Portage  Rubber  Co.  pfd                                             173  174 

Rnral  Motor  Car  Co.  pfd                                             17  22 

Reo  Motor  Car  Co                                                     44  54  45  5s 

Kaicm  Motor  Car  Corp.  ■•■•*>•>«••••*••••>•••■••■•**    /  8  '9 

]!:'!',  Corp.  cmb.,....,.m..im.ii...im.    90  100 

Body  Corp.  pfd                                         120  130 


on  the  New  York  ant 

Net  Net 

Ch'oe  Bid  Asked  Ch'go 

—  H            Standard  Motor  Construction  Co   7H  8 

Stewart-Warner  Speed.  Corp.  com   115  117  +2 

— 35  Stewart- Warner  Speed.  Corp.  pfd.  

+  3              'Studebaker  Corp.  com   13154  132V4 

•Studebaker  Corp.  pfd   11054  11154  +1)4 

+5              Stutr  Motor    65  66  VS 

—154           Swtnchart  Tire  ft  Rubber  Co   85  90 

+  5              United  Met  on  Corp   6754  6954    +  5 

+2              *U.  S.  Rubber  Co.  com   59  59  >i    +  H 

'V,  S.  Rubber  Co.  pfd  /   11254  112W    — 1 54 

+  5              While  Motor  Co   5654  S7}4  +154 

•WltHs-Overland  Co.  com   44H  45  +1 

+40              'Wiilys-O.ertand  Co.  pfd   1025?  103       +  % 

— 354  'At  close  Oct.  16,  1916.    Listed  New  York  Stock  Exchange 

+  H  Quotations  by  John  Burnham  k  Co. 

+  «           OFFICIAL  QUOTATIONS  OF  THE  OETROIT  STOCK  EXCHANGE 

+  54  ACTIVE  STOCKS 

—*H           Auto  Body  Co   41  4354 

Chalmers  Motor  Co.  com   95  106 

,"  * Chalmers  Motor  Co.  pfd  .....•.■....*..*•......••....  95  , . 

X/'     ggfeqg!  S22  ft  ST \V&  ~* 

*- on u fieri* i  Motor  v.o.  pea   vy.  ivy> 

,  *"*           Ford  Motor  Co.  of  Canada)   305  . . 

— >              Generml  Motor*  Co.  com   ?00  760  —10 

General  Motor.  Co.  pfd   121  125V.    — 5 

j                  Maxwell  Mctor  Co.  com •  ...•..•.*-*•■•*  .......  83 Vj  8c«V^  —-8 

Maxwell  Motor  Co.  1st  pfd............   84  87  —2 

,  ia              Maxwell  Motor  Co.  2d  pfd....   53  56  —3 

Packard  Motor  Car  Co.  com.   ..  180         ,  , 

ft              Packard  Motor  Car  Co.  pfd   102 

Paige  Detroit  Motor  Car  Co   3754  3854  .. 

±1              W.  K.  Prudden  Co   50 

+  *              Reo  Motor  Car  Co   44 H  45  51    +  % 

—J              Studehaker  Corp.  com   127  130  —654 

+  '              Studebaker  Corp.  pfd   107 

CM.  Hall  Lamp  Co   28J4  JO       +  J4 

;;  INACTIVE  STOCKS 

+  yt         .Vla*  ^.?3?  ^or?5  Co....   33 

eel  Co..................................  55  60        . . 

't  (  ar  Co.  pfd   18  . .         «, » 
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position  by  the  directors  in  the  future 
development  of  the  company. 

The  additional  stock  issue  is  equiva- 
lent to  40  per  cent  of  the  present  out- 
standing common  stock  which  is  $2,500,- 
000.  The  outstanding  preferred  amounts 
to  $3,460,000. 

Selden  Truck  Sales  Gain  258  Per  Cent 
N.  Y.,  Oct  14— An  in- 


crease of  258  per  cent  was  made  by 
the  Selden  Truck  Sales  Co.,  this  city,  in 
the  period  of  8  months,  extending  from 
Jan.  1  to  Aug.  31.  September  shipments 
of  1916  increased  121  per  cent  over  the 
in  1915. 


Ford  Co. 


15.8  Per  Cent 


Detroit,  Mich.,  Oct.  18 — The  net  earn- 
ings of  the  Ford  Motor  Co.  of  Canada, 
Ltd.,  for  the  fiscal  year  of  10  months  end- 
ing July  81,  after  deduction  of  $716,136 
for  special  war  taxes,  were  $1,109,322.14. 
The  net  earnings  are  equivalent  to  15.8 
per  cent  on  the  outstanding  $7,000,000  of 
the  company's  authorized  $10,000,000  of 
capital  stock. 

The  net  earnings  for  the  latest  year 
prior  to  the  war  tax  deductions  were 
$3,202,000  for  a  full  year  of  12  months 
ending  in  1916. 

Difficulties  in  obtaining  vessels  for  ex- 
port business  reduced  earnings. 

Everitt  Tractor  Tried  Out 
Detroit,  Mich.,  Oct.  13 — B.  Everitt 
has  recently  given  his  Everitt  tractor  a 
series  of  tests  through  Michigan  farms. 
Hundreds  of  acres  have  heen  turned  up, 
and  in  one  test  11  acres  were  plowed  in 
9V4  hr. 


Resta  in  Lead  for 
Championship 

Chicago  Victory  Brings  His 
Total  in  the  Ranking  of 
Drivers  to  3200 

New  York  City,  Oct.  17— Dario  Resta 
now  leads  the  list  in  the  1916  racing 
championship  with  a  total  of  3200  points, 
having  pulled  himself  out  of  second  posi- 
tion by  his  victory  at  Chicago  last  Satur- 
day, which  netted  him  800  points,  enough 
to  nose  out  Aitken,  the  former  leader. 
The  latter  is  now  second  in  the  standing 
with  2940  points. 

The  order  of  the  championship  stand- 
ing is: 

Resta    1200     LeCain   ISO 

Aitken   2*40    Oldfleld..   so 

Rlckenbachrr  ...2210    Taft   75 

De  Talma  1790    Pullon   70 

D'Alene  ...  1120    Haibe    CO 

Ml  Hon    *40    Stringer   56 

Mulrnrd    M0    Adam*    (ft 

l.»wl«    600    Cooper    55 

Chrlstlaens          .  649    Oable    45 

Henderson  517    Wilcox    40 

Vail    450    Chandler    49 

Ualvln   MS    Wataon    »6 

Devhjne    120    Sorensen    S5 

Hughes    275    Johnson    SO 

Buiane   219     Devorr   In 

O  Donnell    1*5    McCarthy    25 

Devlin.    140     Muller    20 

Klein    125 

Cadillac  Breaks  Record  Across  Iowa 

Deb  Moines,  la.,  Oct.  14.-H.  R.  Wells 
of  Des  Moines  drove  a  Cadillac  eight 
across  Iowa  over  the  River-to-River  Road 
on  Oct.  11  in  7  hours  and  49  min.  The 
total  distance  covered  was  831.2  miles 
and  the  miles  per  hour  elapsed  time  was 
42.37.  This  new  record  is  60  min.  bet- 
ter than  the  previous  mark  made  in  Sep- 


tember by  W.  J.  Barndollar  in  a  Packard 
twin-six  over  the  same  route  in  8  hr.  and 
39  min.  The  same  route  was  used  also 
by  Mulford  in  his  recent 
Iowa.  Wells  drove  a  touring 
top  and  windshield  up  and  carried  three 
passengers.  He  left  Davenport  at  6:37 
a.  m.  and  was  checked  in  at  Council 
Bluffs  at  2:26  p.  m.  The  last  142  miles 
of  the  run  was  covered  at  the  rate  of  44 
m.  p.  h.  Wells  set  a  cross-Iowa  record 
of  9  hr.  and  14  min.  8  years  ago  and 
this  stood  until  the  Barndollar  record  of 
last  month  which  was  over  a  shorter 
mileage  than  that  covered  by  Wells  in  his 
old  record. 

Myle-Mayker  Gives  26.6  M.P.G.  on  Ford 
in  A.  A.  A.  Test 
Chicago,  III.,  Oct  16 — In  a  test  held 
under  the  supervision  of  the  American 
Automobile  Assn.  a  Ford  car  was  driven 
26.6  m.p.g.  after  being  equipped  with  a 
Myle-Mayker,  produced  by  the  Myle- 
Mayker  Co.,  this  city.  The  car,  weighing 
2267  lb.,  with  four  passengers  and  the 
top  and  windshield  up,  first  made  22.5 
m.p.g.  without  the  Myle-Mayker.  The  ad- 
dition of  the  Myle-Mayker,  which  was 
attached  to  the  standard  carbureter  in 
about  1%  min.,  increased  the  mileage  to 
26.6.  Acceleration  tests  without  the  de- 
vice gave  an  increase  from  7.5  m.p.h.  to 
SO  m.p.h.  in  24  sec.  With  the  Myle- 
Mayker  the  same  increase  was  made  in 
22  sec. 

Allen  Adds  Two  Closed  Models 

Fostoria,  Ohio,  Oct.  16 — The  Allen 
Motor  Co.  has  added  two  closed  models  to 
its  line.    These  are  a  coupe,  at  $1,075, 


Brown-Lipc-Chapin  Co.  Sold  to  United  Motors 


wealthy  Syracuse  capitalists  connected 
with  the  Smith-Premier  typewriter  com- 
pany. The  connection  of  these  gentle- 
men with  Brown-Lipe-Chapin  has  been 
that  they  have  owned  approximately  one- 
half  of  the  stock,  the  remainder  being 
held  by  C.  W.  Mott  and  his  General 
Motors  associates. 

This  latest  purchase  gives  the  United 
Motors  Corp.  a  strong  array  of  seven 
larsce  progressive  manufacturing  organi- 
zations, each  of  which  is  continued  as 
separate  manufacturing  concern*.  The 
list  to  date  includes:  Hyatt,  New  De- 
parture, Delco,  Remy,  Perlraan,  Klaxon 
and  Brown-Lipe-Chapin.  Some  concep- 
tion of  the  magnitude  of  these  different 
concerns  may  be  had  from  detailed  fig- 
ures on  each. 

The  Dayton  Engineering  Laboratories 
occupies  seven  buildings  and  has  11  acres 
of  floor  space.  Last  year  it  produced 
142,500  Delco  installations  and  aims  at 
250,000  for  next  year.    On  July  15, 


(Continued  from  page  641) 

600,000  Delco  installations  were  in  use. 

The  Hyatt  Roller  Bearing  Co.  occupies 
twenty-one  building?  with  a  total  ot 
900.000  sq.  ft.  floor  area.  It  employs 
5000  persons  and  has  a  daily  capacity  of 
40,000  roller  bearings.  Over  7,500,000 
Hyatt  bearings  were  furnished  to  the  au- 
tomobile industry  in  1916  and  it  is  esti- 
mated that  10,000,000  will  be  furnished 
for  1917. 

The  New  Departure  Mfg.  Co.  is  man- 
ufacturing 21,000  bearings  per  day  and 
by  July  1  hopes  to  have  capacity  for 
80,000  to  35,000  per  day.  The  company 
is  at  present  operating  two  factories,  the 
major  one  at  Bristol,  Conn.,  and  one  for 
small  bearings  at  Hartford,  Conn.  Its 
factory  capacity  will  be  doubled  by 
July  1. 

The  Remy  Electric  Co.  has  a  plant  of 
twent-nine  buildings  with  a  floor  area  of 
169,000  sq.  ft.  or  equivalent  to  4%  acres. 
The  present  output  is  950  ignition  sys- 
tems per  day  to  which  must  be  added 


400  generators  and  350  starting  motors. 
This  year's  production  will  total  410,000 
ignition  systems  and  125,000  starting 
and  lighting  systems. 

The  Perlman  Rim  Corp.,  a  recent  in- 
corporation, followed  the  court  decision 
on  the  Perlman  rim  patent  rendered  some 
months  ago.  The  company  secured  the 
plant  of  the  Jackson  Rim  Co.,  the  capac- 
ity of  which  is  being  doubled,  to  give  a 
total  floor  area  of  129,400  ft.  Some 
months  ago  the  factory  capacity  was 
2000  sets  of  rims  or  10,000  individual 
rims  per  day.  This  capacity  is  being  in- 
creased by  new  buildings  which  are  now 
in  course  of  construction. 

The  Brown-Lipe-Chapin  Co.,  making 
differentials  entirely,  employs  upward  of 
2000  workmen,  and  is  the  largest  differ- 
ential making  concern  in  the  world. 

Lovell-McConnell  Mfg.  Co.,  manufac- 
turer of  Klaxon  horns,  was  purchased 
In  September,  and  plans  made  to  double 
the  production  schedule. 
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and  a  convertible  five-passenger  sedan 
at  1 1,095.  The  sedan  is  a  convertible 
type  in  which  the  roof  is  permanent  and 
the  windows  and  door  fillers  can  be  re- 
moved and  put  out  of  sight  in  a  com- 
partment back  of  the  rear  seat.  Both 
cars  are  mounted  on  the  standard  Allen 
chassis. 

Five  Moon  Closed  Models 

St.  LOUI8.  Mo.,  Oct.  12— The  Moon 

Motor  Car  Co.,  this  city,  will  build  five 

closed  body  models  which  will  be  ready 

for  delivery  in  November,  as  follows: 

Model  6-4S— touring  with  demountable  top, 
11,450. 

Model  €-43 — cnhriolet,  neat*  three  pe*>ple 
ibre.iHt  and  one  on  drop  scat.  $1,850. 

Model  $-66— cabriolet,  pents  three  people 
abreast  and  one  on  drop  scat,  $2,150. 

Model  6-86— coupe,  seats  three  people 
abreast  and  one  on  drop  seat,  $2,150. 

Model  6-66 — sedan,  with  sloping  windshield, 
•Ingle  door  at  eac-h  aide,  and  severi-paasenaer 
capacity,    of    Springfield    metal    body  type. 


Firestone  Holds  Sales  Convention 

Akron,  Ohio,  Oct.  IS — The  Firestone 
Tire  &  Rubber  Co.,  this  city,  is  holding 
its  annual  sales  convention  this  week, 
starting  Oct.  17  and  continuing  for  3 
days.  About  600  salesmen  and  agents  of 
the  company  will  be  in  attendance. 

Packard  Opens  Used  Truck  Department 

New  York  City,  Oct.  18 — The  Pack- 
ard Motor  Car  Co.  of  New  York,  has 
cpened  a  used  motor  truck  department  at 
239-241  We«t  Fifty-sixth  Street. 


New  G.  E.  Rectifier 
at  Show 

Small  A.C.  Device  at  Electrical 
Exposition  Uses  Argon 
—Other  Exhibits 

New  York  City,  Oct.  14.— Several 
new  things  of  interest  to  automobilists 
are  exhibited  at  the  Electrical  Show  at 
Grand  Central  Palace.  One  is  a  new 
small-capacity  alternating  current  recti- 
fier shown  by  the  General  Electric  Co. 
An  entirely  new  principle  is  used,  the 
gas  in  the  bulb  being  argon  instead  of 
mercury  vapor.  It  has  several  advant- 
ages over  the  mercury  arc  rectifier.  It 
is  inherently  self-starting;  25  per  cent 
cheaper  to  build  and  operate;  slightly 
more  efficient;  more  compact;  requires 
less  auxiliary  apparatus,  and  most  im- 
portant of  all,  it  can  be  made  in  very 
small  sizes,  for  eharging  even  a  single 
storage  battery.  At  present  it  is  made 
in  two  capacities,  2  and  6  amps.  The 
smaller  delivers  1  amp.  at  15  volts  or  2 
amps,  at  7.5  volts.  The  price  is  $14. 
The  larger  is  75  volts  and  will  charge 
up  to  thirty  cells  or  ten  three-cell  bat- 
teries. It  is  equipped  with  an  ammeter 
and  sells  for  about  $100. 

Detroit  Electric  Lowers  Price 

The  price  of  the  Detroit  electric  has 
been  reduced  to  $1,775,  and  a  four-pas- 


senger body  fitted,  seating  three  on  the 
rear  seat.  In  all  essential  details  the 
machine  is  the  same  as  its  predecessor. 
It  has  a  forty-two-cell  battery,  wheel- 
base  is  100  in.,  tires  are  34  by  *M. 
Standard  color  is  cobalt  blue  with  wire 
wheels  in  white,  cream,  red  or  blue,  as 
desired  by  the  purchaser. 

New  6-Ton  G.  V.  Truck 

A  6-ton  heavy-duty  truck  is  a  new 
model  shown  by  the  General  Vehicle  Co., 
L.  I.  City,  N.  Y.  It  has  a  particularly 
convenient  demountable  battery  cradle 
which  is  so  designed  that  it  may  be 
removed  either  by  dropping  into  place  or 
sliding  out  to  one  side.  Its  speed  is  6 
m.  p.  h.  and  it  will  operate  about  30 
miles  on  a  charge,  having  a  forty-four- 
cell  G.  V.  X.  battery.  Price  is  about  $5,300 
with  body.  An  interesting  feature  of  the 
body  shown,  which  was  for  delivering 
coal,  was  the  use  of  a  Wood  hydraulic 
hoist,  driven  by  an  electric  motor,  per- 
mitting the  driver  to  raise  the  body  and 
discharge  its  load  without  leaving  the 
seat. 

Hupp  Tour  Reaches  Far  West 

Detroit,  Mich.,  Oct.  16— The  United 
America  Hupmobile  is  nearing  Seattle 

tains  on  the  trail  between  Billings,  Mont, 
and  encountering  several  heavy  storms. 
After  reaching  Seattle  the  tourists  will 
turn  southward  and  travel  as  far  as 
Los  Angeles. 


N.  Y.  S.  A.  E.  To  Discuss  Aluminum 


universal    employment    of  aluminum. 

Concerning  aviation  motors,  the  em- 
ployment of  aluminum  is  carried  to  the 
limit.  A  word  or  two  is  devoted  to  the 
comparison  of  the  aluminum  with  the 
pressed  steel  construction  being  tried  out 
on  a  few  experimental  motors.  Men- 
tion is  made  of  the  trend  toward  having 
the  crankshaft  lie  well  within  the  case, 
that  is,  with  the  crankshaft  center  line 
well  above  the  plane  of  the  bottom  of  the 
case.  The  advantages  of  the  cast  alu- 
minum band  over  the  steel  stamping  are 

The  next  matter  considered  is  the  use 
of  aluminum  in  the  rear  axle.  Prophecy 
is  made  that  a  great  deal  more  atten- 
tion is  going  to  be  devoted  to  this  ques- 
tion of  the  reduction  of  unsprung  weight 
within  the  next  2  or  3  years  than  ever 
before. 

The  balance,  and  by  far  the  greater 
part  of  the  paper  is  devoted  to  the  era- 

struction.  The  matter  is  considered  his- 
torically at  the  outset.  It  is  pointed  out 
that  apparently  Europe  has  stolen  the 
march  on  this  country  in  the  actual  pro- 
duction in  quantity  of  aluminum  motors, 


(Continued  from  page  643) 

the   Hispano-Suiza  motor  being  cited. 

A  paragraph  or  so  is  devoted  to  an- 
swering various  questions  that  have  in 
the  past  been  asked  regarding  the  dif- 
ferences in  behavior  between  an  alu- 
minum and  a  cast-iron  motor.  The  dis- 
cussion of  types  of  motor  is  then  taken 
up.  Practically  every  conceivable  type 
of  motor  has  been  made,  poppet  valve, 
rotary  valve  and  sleeve. 

Pistons  come  in  for  some  attention. 
That  the  aluminum  piston  is  the  ulti- 
mate is  very  strongly  emphasized. 
Troubles  which  developed  with  them  are 
characterized  as  growing  pains.  The  tend- 
ency to  carry  weight  saving  to  the  limit 
in  the  aluminum  alloy  piston  is  deplored 
and  a  saving  of  100  per  cent  should  be 
well  worth  while.  The  advisability  of 
the  employment  of  a  long  piston  is  re- 
ceiving attention.  The  rule  is  laid  down 
that  the  length  should  be  equal  to  1  1/3 
the  piston  diameter  proportions  which 
were  advocated  in  a  paper  given  by  the 
author  last  November  before  the  society. 
The  motor  should  be  built  around  the  pis- 
ton and  the  employment  of  aluminum 
pistons  should  not  be  an  afterthought. 

Some  little  space  is  devoted  to  the  em- 


ployment of  cast  aluminum  panels  in  mo- 
tor car  body  construction.  The  advan- 
tages that  this  type  of  construction 
possess  are  touched  upon. 

The  minor  aluminum  castings  used 
about  a  motor  car  are  given  some  con- 
sideration, more  particularly  the  alu- 
minum brake  shoe  is  discussed.  A  para- 
graph or  so  is  devoted  to  the  comparative 
machining  of  aluminum  and  cast  iron  to- 
gether with  some  allusion  to  relative 
costs.  The  paper  is  concluded  with  a 
few  do's  and  don'ts  that  the  engineer 
should  bear  in  mind  when  designing  an 
aluminum  structure.  Great  stress  is  laid 
on  the  wisdom,  in  fact,  necessity  that  the 
engineer  should  at  all  times  be  in  very 
close  touch  with  the  foundry  when  de- 
signing structures  of  this  sort. 

In  the  concluding  paragraph  the  fact 
that  the  output  of  aluminum  is  from  283 
lb.  in  1886  to  136,400,000  lb.  in  1914 
is  mentioned  and  an  analogy  is  drawn 
between  that  and  the  development  of 
iron.  The  paper  is  accompanied  by 
eighty  lantern  slides  emphasizing  some 
of  the  points  brought  out  in  the  paper 
as  well  as  showing  some  of  the  typical 
castings  being  produced  to-day. 


Digitized  by  Google 


652 


THE  AUTOMOBILE 


Odobtr  19,  l»lt 


ITBI.ISHEB  WEEKLY 

Copyright  10 IS  by  the  CUu  Journal  Co. 
Vol.  XXXV  Thursday,  October  It,  1910  Ha.  I« 


Tdk    Cladm    Jucrnal  Company 

Horace  U.  Swetland,  Prealdael 
W.  I.  Ralph,  Vke-Preeidettt  X.  M.  Coiey.  Traaaurar 

A.  B.  Swetland,  Canaral  Mimjct 
T.  B .  Van  Alatyne,  Advertising  Manager 

231-241  West  39th  Street,  New  York  City 

KOITOUIAI. 
David  Beecrof  I,  Directing  Editor 
Donald  If  cLeod  Lay  A.  Ludlow  Clayden  Sydney  Ozberry 

J.  Edward  Schipper.  Special  Representative,  Detroit 

Branch  Omoi 
Chicago—  M  altera  Bldg.,  59  Xaat  Madlaoa  St. .Phone  Randolph  6060 
Detroit— 95  Fort  Street,  West,  Fbone  Main  1151 

Cleveland— 516-517  Swetland  Bldf .,  Phone  Proepect  167 


Cable  Addreae  -  •  .....  .......  Aatoland,  Hew  York 

Long  Distance  Telephone  .....  ....  2046  Bryant,  Hew  York 


Hi  IUK  HIITION  Ratd 

United  State*  and  Mexico  One  Year.  »J  00 

raMdn  One  Year,  5.00 

forateaCaoBtriaa---------------  One  Year,  6.00 

To  Subeeribere— Do  not  tend  money  by  ordinary  mall.  Remit  by  Draft, 
Poet-Office  or  Expreee  Money  Order  or  Register  jour  latter. 

Tha  payment  of  subscriptions  will  be  shown  by  (tamping  the  date  of  expira- 
tion the  month  and  year — on  the  wrapper  that  carrlea  your  paper  each  week. 
Ho  other  acknowledgment  err rsaary 


.  Entered  at  Hew  York,  H.  Y..  aa  second-class  matter. 
Member  of  the  Audit  Bureau  of  Circulations. 

Tha  Automobile  la  a  consolidation  of  The  Automobile  (monthly)  and  the  Motor 
Review  (weekly),  Mae,  1901,  Dealer  and  Repairman  (monthly),  October,  190J, 
end  the  Automobile  Msgarlns  (monthly),  July,  1907. 


Taxicab  Design 

SOME  years  ago  there  was  a  prevalent  idea  that 
the  manufacture  of  taxicabs  was  going  to  be 
a  profitable  undertaking,  but  experience  soon 
showed  that  this  was  not  the  case  in  a  general  way. 
At  present  there  is  an  Immense  demand  for  good 
cabs,  and  practically  no  supply  worth  talking  about. 

The  taxicab  stands  half  way  between  the  private 
car  and  the  truck.  It  must  be  capable  of  being 
handled  roughly,  yet  it  has  not  any  great  loads  to 
carry.  It  must  have  an  engine  that  will  be  eco- 
nomical of  fuel  and  the  chassis  and  body  must  be 
light  enough  to  permit  a  good  tire  mileage  without 
being  so  light  that  they  will  give  way  under  the 
bumps  and  bangs  of  taxi  chauffering. 

More  than  one  taxicab  company  has  tried  many 
sorts  of  standard  touring  chassis,  and  found  weak- 
nesses in  them  all,  with  the  result  that  it  is  not  un- 
common to  find  these  concerns  now  building  their 
own  cabs,  using  some  stock  parts  and  some  special 
ones. 

In  Europe,  much  the  same  state  of  affairs  pre- 
vails. The  most  successful  taxicab  company  in  the 
world  is  in  London.  Originally  it  equipped  with 
French  and  British  chassis  costing  about  $2,000 
each,  and  built  special  bodies  for  them.  Then,  as 
weakness  developed,  the  repair  department  was  en- 
larged into  a  factory,  and  new  parts  made  to  new 
design,  the  resulting  vehicle  being  a  compromise 


between  the  British  and  French  originals  with  new 
engineering  added. 

A  taxicab  cannot  be  built  cheaply  if  it  is  to  re- 
main in  use  for  year  after  year.  The  service  calls 
for  the  best  workmanship  and  the  best  materials, 
but  there  should  be  room  in  the  American  industry 
for  a  taxicab  specialist  manufacturer  who  is  not 
afraid  to  ask  $2,500  for  his  cab,  or  even  more. 

More  Standards 

THE  session  of  the  S.  A.  E.  standards  committee, 
held  at  the  Bureau  of  Standards,  in  Washing- 
ton, on  Oct.  18,  is  not,  in  many  ways,  the  most  im- 
portant yet,  because,  for  one  thing,  the  number  of 
new  proposals  to  be  passed  upon  is  not  great.  Still, 
the  place  of  meeting  will  mark  the  occasion  in  the 
annals  of  the  society. 

Engineering  standardization  began  as  a  thing  al- 
together separate  and  apart  from  National  stand- 
ardization. There  is  a  fundamental  difference  be- 
tween the  standard  of  money  and  the  S.  A.  E.  car* 
bureter  flange  standard,  for  example.  However, 
some  engineering  standards  are  national,  like  the 
U.  S.  screw  thread,  and  more  will  be  in  the  future. 

Standards  which  are  law,  and  hold  for  all  time, 
are  one  thing;  standards  which  are  custom  by  agree- 
ment, and  may  have  to  be  changed  from  time  to 
time,  are  different;  but  there  is  no  sharp  dividing 
line.  The  enormous  amount  of  work  done  in  the 
past  10  years  by  engineering  societies  is  obtaining 
recognition  by  the  governments  of  the  world;  gov- 
ernments and  the  engineering  industry  are  helping 
each  other  more  than  ever  before. 

Of  the  total  of  work  done  by  societies,  that  be- 
longing exclusively  to  the  S.  A.  E.  stands  very  high, 
and  lately  the  S.  A.  E.  and  the  Bureau  have  had  to 
consider  common  subjects  simultaneously,  and  it 
is  probable  that  the  relationship  will  be  much  closer 
in  the  near  future. 

The  Spotlight 

THE  use  of  a  spotlight  has  for  many  years  been 
forbidden  absolutely  by  the  law  of  Great 
Britain,  because  of  the  power  for  annoying  other 
road  users  that  it  gave  a  driver.  There  are  signs 
that  similar  prohibition  may  be  adopted  by  several 
of  the  States  in  the  Union  for  the  same  reason. 

The  situation  is  regrettable.  The  spotlight  is 
really  very  useful.  For  reading  a  sign,  for  examin- 
ing a  turn  in  the  road,  or  for  driving  on  a  very  bad 
and  dangerous  highway,  where  a  strong  light  on  the 
edge  of  the  road  is  necessary,  the  spotlight  is  ideal. 
If  it  were  only  used  in  this  way,  in  the  way  its  origi- 
nators intended  it  to  be  used,  we  should  hear  no 
complaints;  but  as  things  are,  the  avoidance  of  a 
difficult  situation  appears  almost  impossible. 

The  abuse  of  the  spotlight  is  complicating  the 
glare  problem  to  quite  a  perceptible  extent;  it  is 
making  the  work  of  those  who  are  really  solving  the 
glare  matter  harder  than  it  needs  be.  What  a  pity 
it  is  that  the  abuse  of  a  good  thing  by  a  minority  of 
fools  should  place  its  existence  in  jeopardy ! 
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Resta  Wins  250-Mile  Grand  American 


Averages  103.99  M.P.H.— Aitken  6.93  Sec.  Behind 


Prize  Winners  in  the  Grand 
American  Race  on  the 
Chicago  Speedway 

Car            Driver     M.P.H.  Prize 

Peugeot  ...Resta  103.99  $6,000 

Peugeot  ...Aitken         103.65  3.000 

Maxwell  .  Rick'bacher.  102.08  1,500 

Premier  ...Lewis            98.37  1,000 

Maxwell    . .  Henderson. .  98.34  900 

Premier  ...Galvin           97.81  800 

D'senbcrg  .Devore           90.58  600 

Ogren   Burt              86.66  500 

Erbea   Gable            81.13  400 

Hudson  ...Vail               80.81  300 


Aitken,  DePalma,  Reita  and  Huflhe»  In  a  brush  early  In  the  race 


CHICAGO  MOTOR  SPEEDWAY,  Oct.  14— By  the  nar- 
row margin  of  6.93  sec.  Dario  Resta  continued  his  un- 
precedented record  of  winning  every  big  event  on  the 
Chicago  Speedway  to  date.  In  to-day's  250-mile  Grand 
American  race  he  finished  victor  with  this  slender  lead  over 
John  Aitken,  thereby  getting  back  first  place  in  the  ranking 
for  the  speedway  championship  of  the  season.  Winning 
to-day's  race,  the  closest  ever  witnessed  on  this  speedway, 
gives  Resta  3200  points,  while  Aitken,  who  was  in  the  lead 
up  to  this  afternoon,  is  now  second  with  2940.  Resta  broke 
his  own  record  of  97.70  m.p.h.  for  250  miles  on  this  track. 

The  race  resulted  in  a  three-cornered  battle 
for  supremacy  between  Resta,  Aitken  and 
Rickenbacher,  who  finished  third.  Resta  made 
but  one  stop  at  the  pits,  changing  a  right  rear 
tire  and  taking  on  gasoline  at  the  190th  mile 
in  28  sec.  This  was  neither  as  thrilling  nor  as 
costly  as  Aitken's  only  pit  visit,  which  occurred 
shortly  after.  With  a  lead  of  only  half  a  lap 
over  Resta,  Aitken  blew  a  right  rear  and,  fear- 
ing delay,  headed  for  the  pits  at  terrific  speed. 
Opposite  the  judges'  stand  his  car  started  to 
skid  and  rocked  from  side  to  side  till  it  slid 
sideways  up  the  track  a  distance  of  100  ft  past 
the  pit,  turning  completely  around.  Aitken 
threw  in  low  gear  and  shot  up  to  his  pit  from 
the  wrong  direction.  Despite  the  excitement  his 
pit  crew  changed  the  tire  with  the  car  facing 
the  wrong  way  and  sent  him  away  in  30  sec. 
But  Resta  had  taken  advantage  of  his  oppor- 
tunity and  was  well  in  the  lead,  a  lead  which 
Aitken  could  not  overcome  for  long  though  he 
forged  to  the  front  for  a  brief  interval  later  in 
the  race,  the  cars  running  wheel-to-wheel  for 
the  last  50  miles. 
Kickenbacher's  Maxwell  was  third,  1  min.. 


29.15  sec.  behind  Aitken,  although  his  car  was  not  running 
very  well  at  the  start  of  the  race.  Lewis,  in  a  Premier,  was 
fourth,  with  Henderson's  Maxwell,  Calvin's  Premier,  Devore's 
Duesenberg,  Burt's  Ogren,  Gable's  Erbea  and  V ail's  Hudson 
following  him  across  the  tape  in  the  order  named.  Rawlings 
in  the  West  Duluth  was  flagged,  covering  almost  the  entire 
distance  on  three  cylinders.   Buzane  was  also  flagged. 

All  track  records  were  smashed  up  to  the  end  of  the  first 
40  miles  by  DePalma,  who  averaged  105  m.p.h. 

The  race  was  between  the  four  favorites,  Aitken,  Resta, 
DePalma  and  Rickenbacher,  and  DePalma  led  for  120  miles 


The  Big  Four  of  the  race,  Rickenbacher,  Reeta.  DePalma  and  Aitken 
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Photo   by  Intrrnalional  Film  Service 
A»  the  race  drew  near  itt  cloee.  Reeta  led  with  Aitken  second  and  Vail  third 


in  one  of  the  most  closely  fought  contests  ever  seen  on  an 
American  speedway  until  he  lost  first  place  to  Aitken  on 
account  of  a  tire  change  and  then  dropped  back  to  third 
through  two  stops  caused  by  a  broken  valve  which  was  the 
ultimate  cause  of  his  withdrawal. 

One  Serious  Accident 

One  accident  marked  the  day's  event  and  one  which  may 
cause  the  death  of  Ralph  Hetlich,  mechanic  for  Wilfred 
D'Alcne,  driving  the  Crawford.  D'Alene  came  into  the  pits 
at  the  end  of  his  15th  mile  for  gasoline  and  the  excited  pit 
man  spilled  gallons  of  gasoline  onto  the  track  under  the  car 
and  finally  some  of  it,  when  the  funnel  was  knocked  off,  was 
ignited  by  the  exhaust.  The  car  and  the  gasoline  below  it 
burst  into  flames  which  rose  to  10  ft.  in  the  air.  Hetlich's 
clothing  was  splattered  with  burning  gasoline  and,  tempo- 
rarily crazed  by  the  pain,  he  ran  up  the  track  toward  the 
judges'  stand.  Here  he  was  headed  off  by  some  of  the  officials 
who  forced  him  into  the  dirt  under  the  judges'  stand  and 
wrapped  coats  about  him  until  the  burning  clothing  could  be 
torn  off.  He  was  rushed  to  the  hospital  and  hope  for  his 
recovery  is  held  out,  although  he  is  very  seriously  burned. 

Billy  Chandler,  captain  of  the  Crawford  team,  also  was 
burned  about  the  hands  and  throat  and  the  back  of  the  head. 
It  was  necessary  to  force  him  into  the  ambulance  as,  in  spite 
of  his  injuries,  he  insisted  on  endeavoring  to  help  Hetlich. 

The  fire  about  the  Crawford  car  was  put  out  in  3  min. 
by  the  rapid  and  efficient  work  of  the  J-M  fire  extinguisher 
crew  which,  in  spite  of  the  fact  that  it  had  to  run  the  entire 
length  of  the  pits  to  reach  the  burning  car,  subdued  the 
flames  before  great  damage  had  been  done  to  it. 

While  the  car  was  still  hot  and  smoking  from  its  inunda- 
tion in  flame,  D'Alene  again  took  the  wheel  with  a  substi- 
tute mechanic  and  resumed  the  race.  He  circled  the  track 
once  but  was  forced  to  come  in  with  the  brake  bands  still 
burning  to  change  one  of  the  rear  wheels  whose  tire  had  been 
damaged  by  fire;  also,  to  make  another  attempt  to  fill  the 
gasoline  tank.  D'Alene  was  able  to  make  only  four  laps  more 
before  the  scorched  car  was  pushed  down  the  track  with  a 
broken  driveshaft. 

DePalma  Takes  Lead 

The  actual  start  after  the  preliminary  lap  was  a  very 
pretty  one,  the  line  being  well  kept  for  the  getaway.  Aitken 
led  at  the  end  of  the  second  lap  but  DePalma  took  the  lead  at 
the  third  lap,  having  passed  Hughes,  Rcsta,  Henderson, 
Wilcox  and  Aitken  in  a  2-mile  spurt  that  brought  the  grand- 
stand spectators  to  their  feet.    The  order  at  this  time  was 


DePalma,  ResU,  Aitken  and  Hughes, 
with  a  gap  beginning  to  open  up  be- 
tween these  four  leaders  and  the  rest 
of  the  field,  mil  of  whom  were  leaving 
Gable  and  Buzane  some  distance  in  the 
rear.  At  the  end  of  the  first  10  miles 
Gable,  whose  car  was  missing  badly, 
was  lapped  in  front  of  the  grandstand. 
Wilcox  and  Henderson  had  crawled  up 
until  they  were  respectively  second 
and  third  to  DePalma,  with  Aitken, 
Hugher,  ResU  and  Rickenbacher  fol- 
lowing in  order. 

D'Alene  again  began  to  show  among 
the  leaders  and  at  the  end  of  14  miles 
was  well  up  to  the  front.  The  speed 
was  too  fast  for  him  and  ho  did  not 
maintain  his  position  long.  Before  20 
miles  were  gone  the  speed  began  to  tell 
on  some  of  the  cars  and  they  began  to 
come  into  the  pits,  Burt's  Ogrcn  being 
docked  temporarily  first,  and  followed 
shortly  by  Buzane  in  the  Duesenberg  and  Veil's  Hudson. 

The  pace  was  a  terrific  one,  DePalma's  time  for  first  20 
miles  being  11  min.  34  sec,  with  ResU,  Hughes,  Aitken,  and 
Rickenbacher  all  close  at  his  heels.  Resta's  time  was  only  2 
seconds  slower  than  DePalma's,  while  Aitken  was  running 
half  a  length  behind.  Rickenbacher,  D'Alene,  Hughes  and 
Burt  were  all  very  close  up. 

During  the  next  10  miles  Aitken  and  Rickenbacher  passed 
Hughes  and  the  order  then  was  DePalma,  ResU,  Aitken  and 
Rickenbacher.  DePalma  was  being  sorely  pushed,  the  three 
Peugeots  running  so  close  together  that  there  was  not  a  car 
length  between  DePalma  and  Aitken.  Rickenbacher  was  100 
yd.  behind.  All  were  traveling  at  better  than  103  miles  per 
hour.  Hughes  went  out  with  a  broken  valve  spring  in  the 
32nd  mile.  It  was  this  that  caused  him  to  lose  his  position 
during  the  few  miles  previous.  Hughes  asked  of  the  car 
more  than  it  would  sUnd,  and  while  he  made  a  wonderful 
showing  for  the  first  25  miles  the  mechanism  would  not  sUnd 
the  speed  he  called  from  it. 

A  Four-Cornered  Race 

For  the  next  70  miles  the  four-cornered  race  between  th* 
leaders  continued,  with  the  speed  slowly  increasing,  and 
lapping  car  after  car  as  the  three  blue  Peugeots  and  the 
white  Maxwell  fought  for  the  lead.  But  DePalma  was  never 
headed  in  the  first  century.  At  40  miles  the  time  was 
23:3.65,  a  speed  of  105  miles  per  hour.  At  50  miles  it  was 
29:60  sec.,  approximately  the  same  speed. 

After  the  accident  to  D'Alene's  car  the  speed  dropped 
somewhat  for  a  time  but  again  picked  up.  At  70  and  80 
miles  the  speed  had  dropped  to  102  miles  per  hour.  Ricken- 
bacher was  the  first  of  the  quartette  to  show  the  effect  of  the 
terrific  speed,  having  to  come  into  the  pits  at  about  76  miles 
for  a  right  rear  tire.  His  pit  work  was  very  fast  and  hia 
time  lost  slight,  not  enough  to  cause  him  to  lose  his  fourth 
position.  At  80  miles  the  order  of  the  first  ten  was  as  fol- 
lows: DePalma,  Rcsta,  Aitken,  Rickenbacher,  Wilcox,  De- 
vore,  Milton,  Henderson,  Klein  and  Lewis.  DePalma's  time 
for  this  distance  was  45:26,  a  speed  of  little  better  than  102 
m.  p.  h.  At  90  miles  the  order  was  practically  the  same 
throughout,  and  the  speed  increased  slightly  to  102.5  miles 
per  hour.  DePalma  was  still  leading  at  the  100-mile  point 
and  his  time  was  56:58.41,  a  speed  of  105.2  m.  p.  h.  DePalma 
came  in  shortly  after  this,  making  his  first  stop  and  chang- 
ing a  right  rear  tire.  This  caused  him  to  drop  back  into  third 
place,  as  Resta  and  Aitken  both  passed  him. 

Rickenbacher  was  improving  his  opportunity  to  make  up 
time  lost  by  his  stop  and  still  further  increased  his  speed, 
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when  he  saw  DePalma  at  the  pit,  making  laps  at  106  in.  p.  h. 
as  he  forced  his  car  to  its  utmost. 

Resta  Sets  the  Pace 

With  DePalma  temporarily  out  of  the  lead,  Resta  set  the 
pace  with  Aitken  close  at  his  heels,  so  that  at  the  120-mile 
mark  Resta  was  leading,  Aitken  second  and  DePalma  third, 
with  Rickenbacher  a  bad  fourth.  The  time  at  this  point  was 
1:08.22,  a  speed  of  105  m.  p.  h. 

The  terrific  pace  brought  Resta  in  to  the  pits  on  the  next 
lap  for  supplies,  taking  on  gas  and  changing  a  right  rear 
tire.  The  pit  work  was  very  fast,  Resta  being  held  only 
28  sec 

Aitken  had  not  stopped  as  yet  and  the  two  halts  by  the 
leaders  put  him  in  the  front.  This  he  held  for  the  next  70 
miles.  Resta's  stop  let  DePalma  overtake  him  so  that  the 
Italian  was  pushing  Aitken  for  first  with  Resta  and  Ricken- 
bacher following.  From  the  140-mile  point  until  after  ap- 
proximately 190  miles  had  been  covered  he  came  in  with  his 
engine  missing  badly,  and  after  a  lap  or  two  withdrew  with  a 
broken  valve. 

Aitken'g  Narrow  Escape 

Almost  at  the  same  time  Aitken  very  nearly  ended  hiH 
chances  for  finishing  the  race  when,  in  coming  in  with  a  fiat 
tire  for  his  first  stop  at  the  pita,  he  skidded  badly,  turning 
completely  around,  but  by  masterly  handling  kept  the  car 
on  its  four  wheels  and  pulled  up  at  the  pits,  facing  in  directly 
the  wrong  direction.  He  was  away  in  30  sec,  but  meanwhile 
Resta  had  passed  him,  taking  the  lead.  The  old  National 
driver  gave  the  car  all  it  would  take  when  he  took  up  the 
chase  of  the  Italian  and  turned  several  laps  in  1 :05,  a  speed 
of  better  than  109  m.  p.  h.  At  200  miles  Resta  was  leading, 
Aitken  second,  Rickenbacher  third,  and  Wilcox  fourth.  Resta 
made  the  distance  in  2:07.01,  with  Aitken  only  2  sec.  behind. 
Rickenbacher  was  a  minute  behind  the  leader  and  Wilcox  was 
over  2  min.  behind  having  been  lapped  by  Resta  and  Aitken. 
Their  speed  at  this  point  was  close  to  105  m.  p.  h. 

Resta  and  Aitken  ran  neck-and-neck  for  the  50  miles  re- 
maining but  Resta  was  always  a  nose  ahead  of  the  Indian- 
apolis driver,  except  for  one  short  space,  when  Aitken  suc- 
ceeded in  crowding  ahead  temporarily.  Resta  undeniably 
could  have  made  more  speed  at  this  time  had  it  been  neces- 
sary for  him  to  call  upon  his  car  for  it. 

Slipping  Clutches  Give  Trouble 

THE  race  developed  a  new  ailment.   Slipping  clutches  have 
seldom  held  such  an  important  part  in  speedway  races. 
Ostewig,  in  the  car  bearing  his  name,  was  in  the  pits  four 

times,  consuming  in  the  neighborhood   

of  20  min.,  dosing  his  clutch  with  dirt, 
sand,  and  finally  inserting  hack-saw 
blades  to  lock  it  in  place.  Milton  went 
out  entirely  with  a  shredded-clutch 
facing  and  it  was  the  claim  that  Johnny 
Aitken's  speed  was  reduced  throughout 
the  contest  by  a  clutch  that  persisted  in 
increasing  the  ratio  between  the  engine 
and  the  rear  wheels. 

There  were  thirty-nine  stops  in  all, 
and  only  eleven  of  these  were  for  tires. 
The  other  twenty-eight  went  to  patch 
up  mechanical  difficulties. 

As  a  matter  of  habit,  Resta's  one  pit 
stop  was  made  in  record  time  for  the 
meet.  He  changed  a  right  rear  and 
took  on  gasoline  in  28  sec.  This  how- 
ever was  a  plain  slide-in-and-roll-out- 
again  stop,  and  not  as  costly  or  exciting 
as  Aitken's  only  pit  visit,  already  de- 


scribed, the  Hoosier  pilot  nearly  coming  to  grief  as  he  tried 
to  shoot  into  his  pit  at  high  speed  for  a  new  tire.  This  stop 
cost  him  first  place. 

The  Crawford  pit,  with  one  of  its  cars  bearing  No.  13, 
suffered  about  as  disheartening  a  climax  as  ever  occurred  in 
a  Speedway  race.  After  D'Alene  took  his  fire-blackened  car 
back  into  the  race  with  a  new  mechanic  substituted  for  the 
one  who  was  nearly  cremated  and  drove  a  few  more  laps 
a  connecting-rod  let  loose  and  he  was  out  for  good. 

On  the  same  lap,  Klein's  Crawford  split  a  crankshaft  and 
the  havoc  it  wrought  in  the  motor  is  probably  beyond  repair. 
The  whole  crankcase  assembly  was  literally  torn  to  frag- 
ments. 

The  fire  in  Devore's  Duesenberg  can  also  be  attributed  to 
carelessness.  He  stopped  for  a  tire  and  the  motor  did  too. 
The  mechanic  tried  to  crank  the  motor  again,  and  as  it 
would  not  start  he  opened  the  hood  and  attempted  to  tickle 
the  carbureter.  Instead,  he  knocked  off  the  cap  of  the  float 
chamber,  the  float  shot  out  and  the  explosive  fluid  poured 
itself  generously  over  the  car  and  track.  When  the  motor 
was  cranked,  the  gasoline-loaded  cylinders  backfired  through 
the  carbureter  and  started  the  fireworks.  Fortunately  it  all 
took  place  directly  in  front  of  tho  J-M  extinguisher  pit  and 
these  overworked  fire-fighters  made  quick  work  of  it. 

Ralph  DePalma  went  out  with  a  broken  valve.  This  Peu- 
geot has  been  a  particular  offender  in  valve  trouble,  Mulford 
having  run  up  against  the  same  thing  when  he  drove  the  car. 
It  is  getting  to  be  a  conventional  statement  that  Ralph  goes 
out  with  some  part  of  his  motor  broken  and  many  race  fans 
have  ventured  to  ask  "Where  is  the  DePalma  of  a  year 
ago?"  The  veteran  driver  once  carried  the  reputation  of 
humoring  his  car  in  the  early  part  of  a  race  and  leaving  his 
spurt  for  the  last.  His  tactics  throughout  the  1916  season 
have  been  just  the  reverse,  and  there  does  not  seem  to  be  a 
car  built  that  will  stand  his  Burman-like  driving. 

Other  Mechanical  Troubles 

Again  Buzane's  Duesenberg  sprung  a  leak  in  the  water 
pump.  This  car  has  this  particular  trouble  as  regularly  as 
the  starting  flag  is  waved.  In  to-day's  race  it  was  even 
worse  than  ever  and  the  water  which  spurted  from  the  leaky 
pump  packing  found  its  way  into  the  carbureter  and  caused 
four  pit  stops. 

Wilcox,  another  of  the  Peugeotic  contenders,  experienced 
a  typical  DePalma  last  hour  demise  when  he  rolled  into  the 
pits  with  one  lap  to  go  with  a  broken  rod.  He  was  then  run- 
ning in  fourth  place  which  made  the  faulty  connecting-rod 
an  expensive  investment. 

Ira  Vail,  who  drove  his  battery-ignited,  starter-equipped 
(Continued  on  page  673) 


Hitllch,  D'Alena'a  mechanic.  In  flamaa  on  tha  track 
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Value  of  Rating  Formula  Limited 

Can  Never  Involve  Any  but  Qualities  Capable  of  Mathemat- 
ical Measurement — May  Be  Useful  to  Engineers  and  a  Few 
Car  Buyers — Detroit  S.  A.  E.  Discusses  Fishleigh's*  Paper 

By  J.  Edward  Schipper 


DETROIT,  MICH.,  Oct  14— The-  Detroit  section  of  the 
S.  A.  E.  is  agreed  that  it  is  impossible  to  measure 
all  that  ia  meant  by  the  term  "Car  Performance"  in 
a  single  formula.  This  is  perhaps  not  a  new  idea,  but  it  was 
certainly  crystalized  in  the  discussion  following  the  reading 
of  Professor  Walter  T.  Fishleigh's  paper  on  Automobile  Per- 
formance and  Methods  of  Comparison  at  the  monthly  meet- 
ing of  the  section  last  night. 

Everyone  present  agreed  that  it  is  possible  to  get  a  formula 
that  will  act  as  a  very  satisfactory  basis  of  comparison.  The 
mathematical  factors  of  comparison — speed  range,  accelera- 
tive  ability  and  fuel  economy — are  basic  and  can  be  so 
treated,  but  all  other  things,  such  ns  comfort,  either  mental 
or  physical,  ease  of  control,  etc.,  cannot  be  embraced  by  a 
mathematical  expression. 

Eliminating  the  important  comfort  factor  of  course  re- 
moves a  large  part  of  the  value  of  a  rating  factor  as  far  as 
the  average  individual  that  buys  a  car  is  concerned,  but  it 
in  no  wise  affects  a  great  many  points  of  value  which  such 
a  formula  may  have  for  the  engineer  or  even  a  car-educated 
buyer  who  carries  his  investigations  further  than  what  he 
would  secure  from  a  demonstration.  The  mathematical 
factors  which  remained  unscathed  by  the  discussion  and 
which  would  be  above  criticism  in  the  rating  or  performance 
comparison  were  those  of  speed  range,  aecelerative  ability 
and  fuel  economy. 

Whether  or  not  these  should  be  all  combined  into  one  figure 
was  a  matter  considerably  open  to  debate,  as  it  was  pointed 


out  that  by  combining  them  the  relative  value  of  each  term 
was  forgotten  and  therefore  they  should  be  allowed  to  stand 
in  their  original  form  so  that  a  man  who  was  buying  a  car 
by  this  rating  method  would  be  able  to  give  greatest  weight 
to  either  speed  range,  acceleration  or  economy.  The  three 
factors  were  called  in  Professor  Fishleigh's  paper,  S,  A  and 
E  respectively,  being  also  the  initials  of  the  Society. 

Professor  Fishlcigh  is  a  member  of  the  standards  com- 
mittee of  the  S.  A.  E.,  and  since  one  of  the  divisions  of  the 
committee  to  which  he  is  attached  has  in  hand  the  matter  of 
determining  o  standard  S.  A.  E.  rating  formula,  the  paper 
and  its  discussion  take  on  considerable  significance.  The 
question  seems  to  have  two  sides:  first,  what  is  the  rating 
formula  for;  and  second,  the  determination  of  the  formula. 

Last  night's  meeting  seemed  to  settle  the  first  point  very 
satisfactorily,  and  summed  up  in  a  nutshell  it  may  be  stated 
that  the  rating  formula  is  for  the  purpose  of  comparing  the 
combined  factors  of  performance  which  are  capable  of  mathe- 
matical measurement 

The  second  part  of  the  question  was  not  so  clearly  solved, 
as  there  was  no  general  agreement  on  all  the  factors  that 
should  be  involved  in  the  final  result.  The  latter  difficulty, 
though,  is  certainly  more  easily  overcome  than  the  first 
seemed  to  be,  and  a  number  of  formula?  that  were  satisfactory 
to  BOO  members  in  attendance  were  offered,  particularly  by 
C.  T.  Myers  of  the  Timken  Co.,  C.  C.  Hinkley,  chief  engineer 
of  the  Chalmers  company,  and  K.  W.  Zimmerschied,  engineer 
of  the  General  Motors  Co. 


Automobile  Performance  and  Methods  of  Comparison 

By  Walter  T.  Fishleigh* 


IN  general,  factors  which  make  for  good  car  performance 
have  come  to  be  more  or  less  agreed  upon.  In  gen- 
eral, the  tests  which  show  the  degree  of  car  performance 
or  car  ability  are  pretty  well  recognized,  and  there  is  little 
doubt  that  if  a  new  model  wore  to  be  handed  over  to  any 
committee  of  three  selected  from  this  meeting  to-night  with 
instructions  to  try  it  out  for  general  performance,  approxi- 
mately the  following  tests  or  their  equivalent  would  be  made. 

1.  The  car  would  be  driven  upon  good  pavement  to  de- 
termine its  range  of  operating  speed,  that  is  the  lowest  and 
highest  speed  at  which  and  between  which  the  engine  and 
car  operate  steadily  and  successfully. 

2.  The  acceleration  would  be  tried  out,  probably  starting 
at  the  lowest  steady  operating  speed  and  determining  the 
time  necessary  to  accelerate  to  its  maximum  speed,  or  per- 
haps the  test  would  be  run  between  two  arbitrarily  set 
limits,  as  from  5  to  55  m.p.h. 

3.  The  car  would  be  tried  out  on  steep  grades  or  hills. 

•rrof«»n©r  Automobile  Kngiiiwrlng.  University  of  Mtchlgnn 


This  test  would  involve  both  high  gear  work  at  different 
speeds,  and  operation  in  the  gears. 

4.  Tests  would  be  made  upon  the  road  or  upon  a  speed- 
way to  determine  fuel  economy;  that  is,  miles  per  gallon  of 
gasoline.  Economy  runs  have  often  been  mude  and  adver- 
tised as  under  "average  touring  conditions,"  but  upon  con- 
sideration it  will  be  manifest  that  economy  runs,  to  be  scien- 
tific, definite  and  comparable,  should  be  run  at  a  number  of 
definite  speeds,  as  for  example,  10,  15,  20,  25,  30,  40,  50  m.p.h. 
The  results  will  give  nn  economy  curve,  which  tells  the  com- 
plete story  of  economy  at  various  speeds.  An  average  fuel 
economy  may  be  found  from  this  curve,  but  the  detail  curve 
itself  is  not  only  desirable  but  necessary. 

5.  The  car  would  be  run  over  good,  bad  and  indifferent 
roods,  nt  various  speeds,  and  going  through  various 
maneuvers,  for  the  determination  of  riding  comfort  This 
factor  is  the  resultant  of  many  items  in  design,  such  as 
weight,  wheel  base,  spring  suspension,  engine  characteristics, 
body  and  seat  design,  etc.  If  carried  to  the  theoretical  limit 
it  is  an  exponential  function  also  of  the  way  an  engine  pumps 
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oil  and  moU  the  spark  plugs,  the  kind  of  gear  shift  employed, 
the  number  of  punctures  per  tire  per  mile,  and  the  percentage 
rise  in  small-town  hotel  prices  when  the  driver  pulls  up 
with  a  particular  make  of  car  and  applies  for  accommoda- 
tions. These  latter,  though  important,  may  be  neglected  in 
the  present  discussion. 

Summing  up  the  above,  we  may  assume  that  for  completely 
trying  out  car  performance,  tests  would  be  run  for  the  de- 
termination of  (1)  range  of  operating  speed,  (2)  accelera- 
tion, (3)  hill  climbing  ability,  (4)  fuel  economy  in  miles  per 
gallon,  (5)  riding  comfort.  It  is  proposed  that  acceleration 
tests  be  agreed  upon  as  the  standard  factor  in  car  per- 
formance for  indicating  excess  draw-bar  pull.  Complete  per- 
formance then  becomes  the  resultant  of  the  following  four 
factors: 

1.  Speed  range 

2.  Acceleration 

3.  Economy  of  fuel 

4.  Riding  comfort 

The  application  of  each  of  these  factors  needs  hardly  to  be 
argued;  whether  there  should  be  more  or  fewer  of  them  is 
open  to  argument. 
Expressing  our  discussion  mathematically,  we  may  write: 
Automobile  performance  varies  directly  as  speed  range, 
acceleration,  economy  of  fuel  and  riding  comfort. 

Automobile  performance  oo  S.A.E.C 
Where  S  =  speed  range  in  high  gear,  in  miles  per  hour 
A  =  average  acceleration  of  car  in  feet  per  second  per 
second  over  the  complete  range  of  its  operating  speeds. 
E  =  average  fuel  economy,  over  the  complete  range  of 

its  operating  speeds,  in  miles  per  gallon. 
C  =  riding  comfort  factor,  which  must  be  determined  by 
each  individual  judge. 
It  is  manifest  that  complete  car  performance  or  car  ability, 
on  account  of  the  item  C,  cannot  well  be  determined  once  for 
all  by  rigid  testa,  nor  estimated  in  any  simple  and  practical 
way.  The  one  item  C  must  be  left  to  personal  judgment,  if 
not  to  personal  eccentricity.  In  considering  car  performance, 
however,  the  other  items  (S.  A.  E.)  are  each  susceptible  of 
scientific  determination  and  measurement,  and  their  com- 
bination when  obtained,  while  not  giving  the  complete  ex- 
pression and  answer  for  car  performance,  still  affords  a 
valuable  comparison  for  cars  and  constitutes  what  might 
well  be  called  the  Automobile  Performance  Factor. 

Automobile  Performance  Factor  =:  S.  A.  E. 
When  considered  from  the  standpoint  of  this  three-fold 
"Automobile  Performance  Factor,"  different  cars  can  be 
definitely  tested,  a  definite  value  for  each  item  in  the  factor 
obtained,  and  relative  performance  quantitatively  rated  as 
regards  speed  range,  acceleration  and  economy  of  fuel.  For 
the  engineer,  the  manufacturer  and  the  buying  public  this 
factor  affords  a  ready  and  reliable  means  of  comparison  of 
car  performance,  and  an  investigation  of  the  three  items, 
which  go  to  make  up  the  complete  factor,  leads  at  once  to 
comparative  values  in  the  details  of  performance.  Illustrat- 
ing the  application  of  this  automobile  performance  factor, 
suppose  we  have  two  cars;  the  first  with  speed  range  10  to 
60  m.p.h.,  acceleration  from  10  to  50  m.p.h.  in  30  sec,  average 
miles  per  gallon  20;  the  second  with  speed  range  5  to  65 
m.p.h.,  accelerating  from  6  to  65  m.p.h.  in  20  sec,  average 
miles  per  gallon  10. 

Automobile  Performance  Factor  =  S.A.K. 
For  first  car     =  40  X  20  X  2    (=  1600) 
For  second  car  =  60  X  10  X  4.4  (-  2640) 
The  value  of  this  factor,  or  more  properly  the  value  of  the 
three  items  in  the  factor,  coupled  with  a  consideration  of 
item  C  (riding  comfort),  leads  to  accurate  estimate  of 
complete  car  performance  or  car  ability  and  should  form  a 
sound  basis  upon  which  to  judge  the  car  as  an  operating 
unit.    Indeed,  we  may  individually  go  even  further,  assign 
a  relative  percentage  value  to  the  comfort  factor  C,  multiply 


our  car  performance  factor  by  it,  and  obtain  at  once  a  figure 
for  each  car  which  represents  complete  car  performance  or 
car  ability.  Some  question  may  rightly  be  raised  as  to  the 
relative  weight  which  should  be  given  each  of  the  items  S, 
A  and  E  in  the  factor,  but  after  extended  consideration,  it 
would  seem  that  from  the  standpoint  of  importance  to  the 
operator,  no  better  than  equal  weights  can  be  assigned.  In 
this  factor,  the  item  "car  weight"  does  not  appear  separately, 
but  indirectly  exerts  its  influence  upon  S,  A  and  E.  In  each 
case  the  penalty  for  increased  weight  appears  in  a  reduction 
of  the  value  of  acceleration,  mileage  per  gallon  of  fuel  and 
speed  range,  the  effect  upon  the  final  automobile  performance 
factor  being  marked.  It  must  be  clearly  emphasized  that  the 
items  in  the  performance  factor  have  reference  solely  to 
performance  of  the  car  as  it  stands,  aa  an  operating  unit. 
The  relative  advantages  of  the  seven  scats  of  the  touring  car 
as  compared  with  three  in  the  roadster,  the  riding  qualities 
of  the  heavy  car  as  compared  with  the  light  car,  the  operation 
of  the  twin-six  engine,  as  compared  to  the  four  or  six  or  eight 
of  equal  horsepower,  the  advantges  of  the  limousine  body 
as  compared  to  the  touring  car — all  these  are  matters  to  be 
settled  in  a  preliminary  consideration  or  to  be  included  with 
proper  weight  in  the  riding  comfort,  item  C.  The  factor  is 
of  particular  value  in  comparing  the  relative  performance 
of  two  cars  of  generally  similar  characteristics.  Nor  is  it 
desirable  to  compare,  from  the  standpoint  of  performance, 
widely  different  structures  such  as  the  pleasure  car  and  the 
truck,  vehicles  designed  for  entirely  different  service,  in 
which  the  various  items  which  go  to  make  up  car  performance 
have  entirely  different  relative  values.  Indeed,  the  per- 
formance factor  for  the  commercial  truck  may  be  quite  dif- 
ferent and  a  subject  for  separate  consideration. 

A  simple  and  thoroughly  accurate  acceleration  test  has 
been  proposed  as  follows:  The  car  is  brought  to  its  lowest 
successful  operating  speed  and  driven  at  that  speed  to  the 
starting  line  of  a  measured  course,  where  it  is  accelerated  as 
rapidly  as  possible  to  its  maximum  speed  over  this  course. 
Measured  intervals  are  laid  off  along  the  course,  and  at 
each  interval  a  contact  point  is  located  which  is  operated  by 
a  small  gate  carried  under  the  front  axle.  At  the  starting 
line  is  located  a  recording  drum,  revolved  by  clock  mechanism 
or  by  electric  motor  driven  by  batteries.  Writing  its  record 
upon  this  drum  is  a  small  marker,  which  is  electrically 
operated  by  a  calibrated  clock  and  which  registers  time 
elapsed  in  seconds  or  half  seconds.  Another  marker  is  elec- 
trically operated  by  each  of  the  various  contact  points  along 
the  course.  Thus  is  obtained  an  accurate  record  of  the  time 
for  traversing  each  of  the  measured  intervals  along  the 
course.  From  this  data,  an  accurate  determination  of  ac- 
celerations at  the  different  speeds  can  be  had,  either  by 
means  of  curve  plotting  or  by  calculation.  The  final  accel- 
eration curve  will  show  accelerations  in  feet  per  second  per 
second  of  the  car  at  each  speed  of  its  range. 

Fig.  1  shows  an  acceleration  curve  from  a  six-cylinder 
car,  total  weight  5280  lb.,  gear  ratio  3  10/13  to  1,  size  of  en- 
gine 4V4  by  6*4  in.,  wheel  diameter  37  in.  Fig.  2  shows  an 
acceleration  curve  from  an  eight-cylinder  car,  estimated  gross 
weight  4150  lb.,  gear  ratio  5  1/14  to  1,  size  of  engine  3%  by 
5V4  in.,  wheel  diameter  36  in. 

Typical  curves  for  fuel  economy  runs  at  various  speed." 
are  shown  in  Figs.  3  and  4.  The  curve  in  Fig.  3  was  obtained 
from  tests  upon  an  eight-cylinder  car,  3Vs  by  5%  -in.  bore 
and  stroke,  gear  ratio  4.5  to  1,  tires  36  by  4%  in.,  estimated 
gross  weight  4150  lb.  The  curve  shown  in  Fig.  4  was  ob- 
tained from  a  four-cylinder  car,  3%  by  4H-in.  bore  and 
stroke,  gear  ratio  3.58  to  1,  tires  30  by  3%  in,  estimated  gross 
weight  3000  lb. 

Other  Ability  Formula; 

Many  formulas  for  automobile  performance  or  car  ability 
have  been  developed.    They  differ  widely  in  method  of  ap- 
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Fig.  1— Acceleration  curve  for  slx-cyllnder  car.    Fig.  2— Accel, 
oration  curve  for  eight-cylinder  ear 


the  question  of  performance;  they  differ  in  the 
fundamental  factors  included;  in  the  majority  of  cases  they 
are  efficiency  formulas  strictly,  developed  for  estimating,  from 
engine  siie,  gear  ratio,  weight,  wheel  size,  etc.,  what  the 
probable  performance  or  probable  performance  factors  of  a 
car  will  be;  in  no  cases  are  they  as  comprehensive  as,  in  the 
opinion  of  the  author,  they  should  be  to  cover  the  ground  of 
'performance;  in  no  case  are  they  based  entirely  upon  ac- 
curate, scientific  tests  which  determine  at  once  beyond  doubt 
the  true  values  for  the  factors  which  make  up  performance 
and,  therefore,  the  true  value  for  performance  itself.  A  con- 
of  the  most  important  of  these  formula*  will  be  of 


(Symbols  used  in  formula?)  : 
d  =  diameter  of  cylinders  in  inches 
*  =  stroke  in  inches 
n  =  number  of  cylinders 
r  =  gear  ratio 

D  —  diameter  of  wheels  in  inches 
W  =  gross  weight  of  vehicle  in  pounds 
M  =  average  fuel  economy,  in  miles  per  gallon 
P  =  horsepower  of  engine,  at  a  given  speed. 
Pr 

1.  Ability  = 

WD 

This  simple  formula  is  one  of  the  oldest  and  perhaps  most 
widely  known  for  estimating  so-called  ability.  Its  mathe- 
matical value  has  a  direct  physical  interpretation,  in  that  at 
a  given  speed  for  cars  of  equal  transmission  and  rear  axle 
efficiencies,  it  will  be  proportional  to  total  draw-bar  pull  per 
pound  of  weight  For  cars  of  different  transmission  and  rear 
axle  efficiencies,  the  formula  becomes  more  or  less  inaccurate. 
Acceleration  or  hill  climbing  ability  of  a  certain  car  at  a  given 
owever,  is  proportional  to  excess  draw-bar  pull  per 
of  weight  over  that  necessary  to  propel  the  car  at  the 
speed  as  discussed  above,  so  that  even  as  an  estimate  of 
this  one  factor  in  automobile  performance,  this  formula  is 
hardly  tenable.  For  two  very  different  cars,  such  for  example 
as  a  limousine  and  a  speedster,  the  total  draw-bar  pull  per 
pound  of  weight  may  be  the  same,  yet  the  excess  drawbar  pull 
per  pound  of  weight  (and,  therefore  acceleration  and  hill  climb- 
ing ability)  be  quite  different,  especially  at  comparatively 
high  speeds.  The  use  of  this  formula  as  is  customary,  by  the 
mere  substitution  of  maximum  engine  brake  horsepower  for 
P  when  two  cars  are  being  compared,  is  of  little,  if  any,  value. 
If  maximum  torque  were  used,  instead,  we  should  come  nearer 
relative  hill  climbing  and  acceleration  abilities,  but  even  then 
the  results  would  not  be  directly  comparable.  As  a  formula 
for  estimating  complete  automobile  performance  or  ability,  it 
does  not  include  the  three  factors,  speed  range,  fuel 
and  riding  comfort.    As  a  formula  for 


performance  factor  it  does  not  include  speed  range  or  fuel 
economy,  and  is  not  strictly  correct  for  acceleration  or  hill 
climbing  ability. 

8no"ir 

—(Myers.  1915). 

DW 


2.  Vehicle  Coefficient  = 


d**nr 


3.  K  =  14550 


4.  Q  =  3000 


DW 
cTsnr 

DW 


—  (Roebuck,  1912). 


—  (Thomas). 


The  close  similarity  of  the  above  three  formula?  will  be 
manifest  and  they  may  be  considered  together.  Mr.  John 
Younger  has  pointed  out  that  "these  three  formulas  represent 
piston  displacement  per  pound  moved  1  ft,  and  on  the  rea- 
that  every  cubic  inch  of  | 


give  a  measure  of  a  car's  ability.  The  greater  the  dis- 
placement per  pound  moved  1  ft,  the  greater  should  be  the 
car's  ability  to  speed,  to  climb  and  to  accelerate  on  the  par- 
ticular gear  reduction  considered."  From  another  viewpoint 
each  of  these  three  formula?  represents  total  drawbar  pull  per 
pound  of  weight.  These  formula?  like  No.  1  may  be  of  value  in 
estimating  total  draw-bar  pull  for  cars  of  the 
mission  and  rear  axle  efficiencies,  providini 
efficiencies  are  equal.  Considered  as  formula?  for  approxi- 
mating acceleration  or  hill  climbing  ability,  practically  the 
same  difficulties  appear  in  the  use  of  these  formula?  as  in  the 
use  of  No.  1.  The  constants  in  these  formula?  are  the  result 
of  a  number  of  assumptions,  which  in  widely  different  cars  do 
not  hold.  The  constant  8  in  formula  No.  2,  for  example,  is 
based  upon  the  assumption  that  "all  motors  will  develop  a 
torque  in  pounds  at  1  in.  radius  equivalent  to  that  of  their 
N.  A.  C.  C.  horsepower  rating,"  and  that  the  product  of 
engine  efficiency  by  transmission  efficiency  "for  the  average 
well  built  car  will  be  about  95  per  cent."  Even  aside  from 
these  assumptions,  these  formula?  give  us  merely  an  approxi- 
mate estimate  for  total  draw-bar  pull  per  pound  of  weight 
In  no  way  are  speed  range,  fuel  economy  or  riding  comfort 
taken  into  account 

1  <P»nrM 

6.   <    =   —(Thomas,  1913). 

^       10  D 

The  above  so-called  "Sigma  Formula"  differs  from  the 
other  formula?  considered  in  that  the  factor  M  (average  gaso- 
line consumption  in  miles  per  gallon)  is  included.  This  .V 
is  determined  by  complete  tests  and  is  evidently  a  proper 
and  reliable  factor  in  performance.    The  remainder  of  the 

d*i»  n  r 

formula  considered  alone  (  )  represents  piston  dis- 

D 

placement  per  foot  the  entire  car  is  moved,  or  from  another 
viewpoint  it  represents  total  approximate  draw-bar  pull.  In 
nowise,  is  acceleration  or  hill  climbing  ability  proportional  to 
total  draw-bar  pull,  regardless  of  weight  and  the  draw-bar 
pull  necessary  to  propel  the  car  at  any  given  speed.  The 
difficulties  encountered  with  this  part  of  this  formula  are, 
therefore,  as  serious  as  those  for  formula  No.  1,  only  more 
so.  Only  where  cars  have  the  same  engine,  transmission  and 
encies,  will  a  formula  based  upon  motor  dimen- 
ratio  and  wheel  diameter  give  a  reliable  approxi- 
mation for  total  draw-bar  pull,  and  this  total  draw-bar  pull  is 
not,  in  general,  a  measure  of  the  acceleration  or  hill  climbing 
abilities  of  these  cars.  In  this  formula,  no  account  is  taken 
of  speed  range.  The  curve  obtained,  however,  by  plotting 
values  of  Sigma  for  a  car  at  various  speeds  as  shown  in  Fig. 
5,  is  extremely  interesting.  This  curve  was  obtained  from 
ive  testa  upon  a  six-cylinder  car,  bore  and  stroke 
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—  (Brush,  1916). 


5  by  7  in.,  gear  ratio  2.88  to  1,  wheel  diameter  38  in.,  estimated 
total  weight  5900  lb. 

D 

6.  Ability  =  

W 

Where  D  =  excess  drawbar  pull  at  any  speed  over  that 
necessary  to  propel  the  vehicle  at  that  speed. 

This  formula,  which  may  be  interpreted  as  representing 
excess  draw-bar  pull  per  pound  of  weight,  gives  an  accurate 
measure  of  hill-climbing  ability,  an  approximate  measure  of 
acceleration.  It  has  been  proposed  that  this  excess  draw-bar 
pull  D  at  any  speed  be  determined  directly  by  test  upon  a 
level  course  or  speedway  by  attaching  a  special  dynamometer 
car  or  attachment  to  the  rear  of  the  car  under  test  and  by 
means  of  brakes  on  the  special  car,  control  the  speeds.  If 
such  special  car  and  dynamometer  can  be  devised,  and  if  the 
dynamometer  under  the  conditions  of  high  speed  incident  to 
such  tests  were  to  give  substantially  steady  readings  which 
could  be  relied  upon,  this  method  would  be  direct  and  ac- 
ceptable for  the  determination  of  that  one  item,  excess  draw- 
bar pull,  which  in  automobile  performance  is  evidenced  by 
hill-climbing  ability  or  acceleration  or  both.  As  a  complete 
automobile  performance  or  ability  factor,  this  formula  takes 
no  account  of  fuel  economy  or  of  speed  range.  It  is  suggested 
D 

that  this  —  value  be  multiplied  by  E  and  then  by  S,  for  the 
Ir- 
on the  assumption  that  the  proposed  tests 

n  be  successfully  carried  out,  the  proposed 

n  to  be  satisfactory. 


D 

for  — 
W 

factor  would 


Discussion  Full  of  Suggestions 

C.  T.  Myers,  engineer  of  the  Timken  company,  presided  and 
opened  the  discussion.  He  said  that  Prof.  Fishleigh's  factor 
C  (comfort)  is  not  susceptible  to  accurate  determination, 
although  the  other  factors  are  and  the  author  has  accurately 
There  is  no  attempt  to  measure  the  efflci- 
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Fig.  5 — Si  a  ma   valuta   for  aix-cyllnder  ear  elgma   formula  la 
d-  i  n  r  M 


remainder  of  tha  formula 


In  which  M  la  average  fual  economy  and  tha 
int  par  foot  of  travel 


ency,  but  only  to  indicate  it:  "A  point  which  will  surely  bo 
argued,"  Mr.  Myers  said,  "is  the  speed  range.  Another  way 
of  looking  at  this  is  to  use  it  in  a  way  that  will  accentuate 
its  effect  on  the  formula  by  taking  the  ratio  of  the  highest 
speed  to  the  lowest.  That  is  instead  of  subtracting  the  lower 
from  the  highest  speed,  the  highest  speed  may  be  divided  by 
the  lower." 

K.  W.  Zimmerschied,  metallurgist  of  the  General  Motors 
Corp.,  stated  that  he  did  not  see  the  necessity  for  carrying 
out  the  multiplication  of  the  factors,  as  the  product  does  not 
tell  anything.  In  other  words,  a  man  may  have  an  entirely 
different  car  and  get  a  product  of  2520  in  one  case  and  2600  in 
another.  This  is  only  a  small  difference  in  the  products, 
while  the  ears  may  be  widely  different  The  real  purpose  is 
simply  to  enumerate  the  qualities  and  therefore  the 
is  of  no  use. 

A.  P.  Brush,  consulting  motor  engineer,  said  that  o 


to  the  efforts  of  the  standards  committee  to  determine  a 
formula,  it  is  necessary  that  great  care  be  taken  in  the 
He  stated  that  there  are  a  great  many 
to  the  expression  as  it  stands,  i.e.,  F  =  S.A.E. 
"Take  miles  per  gallon."  he  said.  "Is  it  a  factor  of  per- 
formance?  It  is  rather  an  item  in  the  cost  of  performance 
and  should  be  figured  with  such  things  as  first  cost  of  the 
car,  tire  cost  and  general  maintenance  expense.  Let  us  also 
take  the  speed  range  factor.  According  to  this  method  of 
rating  a  car  that  has  a  range  of  from  44  to  100  miles  an 
hour  on  high  gear,  will  be  just  as  satisfactory  as  one  that 
has  a  range  of  from  4  to  60  miles  an  hour.  The  object  of 
the  high  speed  engine  is  to  give  the  user  the  benefit  of  low 
speed  performance,  and  this  is  important  to  the  average  user 
most  of  the  time. 
D 

"The  —  (D  is  excess  draw-bar  pull  at  each  speer,  W, 
W 

weight)  formula  is  worthy  of  consideration,  as  this  makes 
possible  the  consideration  of  the  speed  range  as  well  as  the 


Flo.  J—  Fual  economy  curve  for  alght-eyllndar  ear.  Fig.  4—  Fual 
omy  curve  for  four-eyllnder  ear 


point  that  should  be  settled  is  what  is  meant  by 
the  lower  end  of  the  speed  range.  You  must  call  the  lower 
end  of  the  speed  range  that  at  which  the  engine  will  perform 

D 

smoothly  at  wide  open  throttle.   The  —  formula  is  a  direct 

W 

n  of  the  sine  value  of  the  hill  that  the  car  can 
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Willys -Overland's  New  Headquarters 


Administration  Building  Is  One  of  the  Finest  Identified 
with  the  Industry— Seven  Stories— Is  375  By  60 
Ft.— Houses  Working  Force  of  950— 
Economy  a  Feature  of  Design  ^^^^^k 

i 

minim 


Front  of  the  new 
a  a  m  I  n  i  ■  tration 
building  Just  occu- 
pied by  the  Wlllys- 
Overland  Co.. 
Toledo.  Ohio.  The 
building  le  of  eteel 
construction  with 
an  equitable  brick 
exterior.  There  are 
four  paasenger  ele- 
vator* and  one  for 
freight 
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TOLEDO,  OHIO,  Oct  14— The  Willys-Overland  Co.  has 
just  located  in  its  new  administration  building;,  which  is 
one  of  the  finest  office  buildings  connected  with  the  automo- 
bile industry.  It  is  a  seven-story,  brick  structure,  375  by  60 
ft.  and  houses  a  working  force  of  950  people.  All  of  the  ad- 
ministrative offices  in  connection  with  the  factory  are  lo- 
cated in  the  building,  which  is  an  architectural  model  to  the 
industry  and  well  adapted  for  the  work.  On  entering  the 
building  the  atmosphere  is  more  that  of  a  huge  hotel  than 
an  executive  building  for  an  automobile  concern.    On  the 


General  reception  room,  more  sumptuous  than  the  lobby  of  many  hotels 


ground  floor  is  a  reception  room  100  by  30  ft,  resembling 
the  corridor  of  a  large  hotel.  It  is  filled  with  large  couches, 
divans,  chairs,  etc.,  and  fronting  on  one  side  of  it  are  the 
elevators.  The  building  is  served  by  a  system  of  four  Otis 
passenger  elevators,  each  with  a  capacity  of  twenty  people, 
in  addition  to  which  is  a  5000-lb.  freight  elevator. 

The  building  is  of  steel  construction  with  an  equitable 
brick  exterior  giving  a  most  attractive  appearance.    It  is 
located  directly  across  the  factory  from  the  old  offices  and 
fronts  on  the  city  boulevard  and  faces  what  is  known  as 
the  Model  75  building,  that  is,  the  huge 
assembly  building,  1000  ft.  in  length,  in 
which  the  Model  75  is  built. 

The  general  layout  of  the  administration 
building  has  been  worked  out  with  economy 
in  every  feature  as  a  foremost  requisite. 
Those  departments  such  as  Purchasing, 
Service,  and  Traffic  are  on  the  main  floor, 
so  that  the  elevator  service  will  not  be 
called  upon  to  serve  those  departments. 
These  are  the  departments  that  have  most 
business  visits  from  outsiders  per  day. 

The  second  floor  is  given  over  entirely  to 
accounting  and  a  novelty  is  the  use  of  steel 
furniture  throughout.  Each  clerk  sits  at 
a  steel  table  and  back  of  it  is  a  steel  cabi- 
net, little  higher  than  the  table,  in  which  all 
of  the  books,  etc.,  arc  kept. 

The  third  floor  may  be  described  as  the 
middle  floor  of  the  building;  there  are  three 
below  it,  counting  the  basement,  which  is  a 
level  ground  floor,  and  three  above  it.  On 
this  middle  or  central  floor  arc  all  the  cen- 
tral correspondence  files  for  the  entire 
building;  the  force  of  forty  or  more  stenog- 
raphers occupies  a  department  of  this  floor: 
(Continued  on  page  G63) 
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At  the  left  la  the  private  office  of  President  John  N.  wniya  In  the  new  administration  building,  at  the  Toledo  factory.  At  the  right  la 
the  director!'  room,  where  the  weighty  problema  of  the  big  Willye -Overland  organization  will  be  threshed  out.  The  conventional 
heavy  table  extenda  the  length  of  the  room,  giving  It  an  air  of  dignified  Importance  typical  of  the  accomplishments  of  the  company 


Above  at  the  left  la  one  of  the  private  dining  rooms  for  officers  and  other  executives  of  the  company.   At  the  upper  right  la  a  glimpse  of 
the  accounting  department,  showing  the  atcel  equipment  and  filing  devlcea.    Below  at  the  left  la  the  general  dining  room  or  cafeteria 
accommodating  over  600  at  one  time.    Below  at  the  right  la  the  girls'  rest  room  with  Its  white  Ivory  wicker  furniture) 
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Automobile  Conditions  in  Europe 


Importations  to  British  Isles  and  Italy  Forbidden — 70% 
Duty  Into  France — Tires  Scarce  in  Neutral  Countries — 
Better  U.  S.  A.  Service  Needed  on  Electric  Starters  and 
Generators — More  Attention  Needed  in  Export  Trade 


By  Peter  Steenstrup 

QEditor'B  Hole: — Veter  Steenatrup.  representative  of  the 
Hupp  Motor  Car  Co.  in  Europe  and  Latin- America,  Han  re- 
cently returned  from  a  U-monthn  trip  through  ten  countries 
in  Europe,  Htiting  most  of  the  continent  excepting  Kuteia. 
the  Central  Powers  and  Holland.  In  this  article  Mr.  Bteen- 
strvp  tells  of  automobile  conditions  as  he  found  them. 


NEW  YORK  CITY,  Oct  15— With 
all  the  countries  in  Europe  which 
are  not  at  war,  business  is  gen- 
erally in  excellent  shape,  and  several 
neutral  countries  are  literally  rolling 
in  wealth.  With  this  condition  it  is  not 
surprising  that  there  is  an  unprece- 
dented demand  for  automobiles,  and 
accessories.  In  filling  this  demand  the 
U.  S.  A.  is  the  greatest  possible  source 
of  supply  because  scarcely  one  of  the 
neutral  countries  can  be  classed  as  a 
manufacturing  country.  Spain  has 
one  or  two  factories  and  there  are  one 
or  two  in  the  Scandinavian  countries. 

With  such  a  favorable  market  it  is 
no  credit  to  U.  S.  A.  manufacturers 
that  we  are  getting  the  business  be- 
cause there  is  no  other  place  to  buy 
cars.  We  are  to-day  selling  our  cars 
cash  against  document  in  New  York. 
Generally  European  dealers  are  dis- 
appointed that  our  manufacturers  have 
not  made  active  steps  toward  establish- 
ing a  more  liberal  basis  of  doing  busi- 
ness with  European  neutrals.  It  would 
be  to  our  credit  to  offer  more  favorable 
terms  of  payment  now  when  we  are  not 
compelled  because  of  international 
rivalry  to  do  so.  When  the  war  is  over 
international  rivalry  will  require  us  to 
give  better  credit  terms,  perhaps  90 
days.  European  dealers  will  then  not 
thank  us  for  giving  credit  extension 
because  they  will  realize  we  will  have 
to  do  it. 

It  is  further  expected  by  European 
dealers  that  we  will  lay  more  construc- 
tive plans  for  giving  better  service 
throughout  Europe.  With  our  highly- 
developed  automobiles  using  essentially 
U.  S.  A.  electric  starting  and  lighting 
systems,  a  much  better  service  is  re- 
quired. To  date  our  parts  manufac- 
turers have  done  very  little  to  establish 
that  service  which  is  necessary  in 
Europe  for  their  electrical  systems. 
This  applies  to  ignition  systems,  bat- 
teries, starters,  generators  and  horns. 


PETER STEENSTRUP 

Uupmobitc  Kt  prctentnth-e  for  Europe 
and  Latin-America 


This  lack  of  service  is  bound  to  react 
on  us  as  soon  as  European  manufac- 
turers are  back  in  the  field.  To-day  is 
the  time  when  we  should  prepare  to 
meet  the  post-war  competition,  rather 
than  waiting  until  terms  of  peace  have 
been  signed. 

The  question  of  getting  pneumatic 
tires  from  neutral  countries  is  one  of 
the  greatest  obstacles  in  European  car 
business  at  present.  Norway  and 
Sweden  arc  particularly  hampered  in 
this  respect  to-day.  This  is  due  to  the 
fact  that  during  11)15  there  was  a  great 
deal  of  smuggling  of  tires  from  Sweden 
to  Germany,  and  now  Great  Britain, 
which  holds  the  key  to  the  tire  situation 
for  Europe,  is  getting  even  and  will  not 
ship  tires  or  permit  them  to  be  shipped 
to  Sweden.  You  can  Rhip  as  many  cars 
without  tires  as  necessary.  There  is 
no  prohibition  of  cars,  but  tires  are  un- 
der the  ban.  When  tires  are  received 
they  reach  these  countries  in  small 
instalments.  In  August  no  licenses  for 
shipping  tires  into  Sweden  had  been 
granted  for  several  months. 

To-day  in  Sweden  it  costs  the  price 
of  a  Ford  car  in  the  U.  S.  A.  to  buy  a 
set  of  tires.  I  saw  a  dealer  in  Stock- 
holm on  Aug.  10  pay  $167  U.  S.  gold 
for  a  34  by  4  casing.  I  saw  $12  paid 
for  an  old  34  by  4  inner  tube,  with  four- 
teen patches.  In  addition  to  tires  being 
very  expensive,  gasoline  is  retailing  at 
from  50  to  76  cents  per  gallon. 

There  is  a  possibility  that  Jan.  1, 
1917,  may  bring  some  relief  in  the  tire 
situation  with  these  countries.  On  that 
date  Great  Britain's  conventions  or 
arrangements  with  neutral  countries, 
with  regard  to  automobile  tires,  ex- 
pires. It  is  rumored  on  good  authority 
that  Great  Britain  by  that  time  will  be 
willing  to  permit  shipments  of  cars 
with  tires  into  many  neutral  countries. 
If  such  is  permitted  it  will  greatly  in- 
crease the  sale  of  U.  S.  A.  cars  in 
Scandinavian  countries. 
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The  sale  of  U.  S.  A.  cars  in  England,  France  and  Italy  is 
practically  suspended,  except  to  the  governments.  The  sale 
of  cars  in  England  and  Italy,  except  to  the  government,  is 
forbidden.  Yon  can  still  sell  in  France  by  paying  a  70  per 
cent  import  duty  which  is  practically  equivalent  to  an  em- 
bargo. 

Among  the  neutral  countries,  Switzerland  would  gladly 
buy  cars  but  is  practically  prevented  from  doing  so  by  the 
British  blockade.  Very  few  outside  cars  get  into  the  country. 
What  cars  Switzerland  is  building  to-day  are  largely  being 
required  by  the  government. 

Spain  is  one  of  the  neutral  countries  where  the  automobile 
business  is  thriving.  The  country  is  profiting  because  of  the 
war  and  the  government  is  aware  of  the  fact  that  automobiles 
and  motor  trucks  are  as  essentia]  in  war  as  guns  and  am- 
munition. The  sale  of  cars  in  Spain  is  generally  handled 
from  Madrid.  Outside  of  the  capital  Barcelona  is  the  lead- 
ing city,  and  is  the  greatest  manufacturing  center  in  Spain, 
being  known  as  the  Manchester  of  that  country.  In  the  Bar- 
celona zone  are  more  industries  than  any  other  part  of  the 
country.  The  city  has  a  population  of  560,000  and  the* 
streets  are  well  paved. 

In  Barcelona  is  the  factory  of  the  Spanish  automobile  com- 
pany where  the  Hispano-Suiza  car  is  made.  King  Alfonso 
is  one  of  the  large  stockholders  in  this  concern  and  the  out- 
put is  largely  absorbed  by  the  government.  The  factory  is 
producing  several  hundred  cars  per  month,  all  being  four- 
cylinder  models. 

Spanish  Roads  Poor 

Spanish  roads  are  generally  not  good.  In  the  northern 
country  in  the  summer  resort  district  of  San  Sebastian  are 
good  macadam  roads.  Outside  of  large  cities  macadam  roads 
radiate  for  upward  of  50  miles.  Once  beyond  this  zone  roads 
are  sandy  and  rocky.    To-day  touring  in  Spain  is  looked 

U.  S.  A.  cars  are  selling  in  good  quantities  in  Spain  to-day. 
Fully  75  per  cent  of  our  cars  are  sold  in  cities.  This  is 
largely  due  to  the  fact  that  city  people  have  profited  most  by 
the  war.  Spain  in  general  wants  five-passenger  cars.  Through- 


out the  country  are  many  body-builders  who  build  closed 
types  as  needed.  Gasoline  is  selling  at  from  50  to  60  cents. 

Of  neutral  countries,  perhaps  Denmark  has  profited  as 
much  by  the  war  as  any  other  country.  It  is  reported  she 
has  made  enough  to  pay  off  her  entire  national  debt.  I  was 
not  able  to  visit  Holland,  for  when  I  got  to  England  for  the 
Eecond  time  after  traveling  through  several  continental  coun- 
tries, the  English  government  decided  I  had  traveled  and  seen 
enough,  and  would  not  let  me  into  Holland.  I  was  permitted 
to  go  to  Norway,  Sweden  and  Denmark,  but  my  passport 
was  stamped  "No  return  to  England,"  so  I  had  to  return 
direct  to  America  from  the  Scandinavian  countries. 

The  Scandinavian  countries,  that  is  Norway  and  Sweden, 
including  Denmark,  have  made  their  money  out  of  various 
products  that  have  been  sold  to  Allies  and  Teutons.  They 
let  Germany  bid  against  England,  and  sell  to  the  highest 
bidder.  Some  of  the  products  most  in  demand  are  foods,  fish, 
minerals  and  lumber. 

Before  placing  an  absolute  embargo  on  the  importation 
of  automobiles,  England  was  doing  all  she  could  to  discourage 
the  use  of  motor  cars  for  pleasure.  Among  the  emphatic 
means  employed  by  the  British  Government  in  this  regard 
may  be  mentioned,  thousands  of  huge  posters  plastered  all 
over  London  accusing  people  who  used  automobiles  for  pleas- 
ure of  being  "Germans." 

Norway  a  Growing  Market 

Great  Britain  is  making  the  best  possible  use  of  her  sea 
power  to  control  the  movement  of  all  sorts  of  supplies  which 
might  ultimately  reach  her  enemies.  Before  our  automobile 
exporters  complain  of  Great  Britain's  efforts  to  regulate  the 
movement  of  tires  they  probably  do  not  know  to  what  extent 
nearly  every  line  of  trade  of  the  small  neutral  countries  are 
regulated.  Norway  was  prevented  for  a  long  time  from  im- 
porting cotton  and  could  obtain  it  only  by  agreeing  that  it 
would  not  be  used  for  making  fish  yarns.  In  that  way 
Great  Britain  could  regulate  the  catch  of  fish  and  thus  in- 
directly at  least  prevent  this  class  of  foodstuffs  reaching 
Germany  in  too  great  quantities.  Fish  bring  high  prices  in 
Germany  and  the  unlimited  catch  and  sale  of  same  to  Ger- 
many would  make  many  more  small  fortunes  in  Norway 
and  consequent  increased  sales  of  automobiles. 
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the  women's  rest  room,  with  a  graduate  nurse  attendant  is 
located  here;  and  other  hospital  arrangements  are  on  this 
floor.  It  is  the  most  convenient,  being  half  way  up  and  down, 
for  the  stenographic  force  which  goes  up  or  down  to  the  dif- 
ferent offices  as  required,  also  for  filing,  etc. 

Fourth  floor,  that  is  first  above  the  central  one,  is  given 
over  entirely  to  sales  departments,  including  separate  offices 
for  all  the  departments  of  sales. 

Fifth  floor  is  devoted  exclusively  to  offices  of  the  executives 
of  the  firm  and  board  rooms.  On  this  floor  the  office  of  Presi- 
dent John  N.  Willys  is  finished  in  walnut,  and  is  a  model  of 
its  kind.  The  board  room,  similarly  finished,  has  panelled 
walnut  walls,  and  the  customary  ponderous  table  extending 
from  end  to  end  which  carries  the  atmosphere  of  a  bank  board 
room.  All  of  the  vice-presidents  and  other  officers  have 
offices  on  this  floor. 

The  sixth,  or  top  floor,  is  a  huge  cafeteria,  with  capacity 
for  200  persons  every  30  min.  This  cafeteria  occupies  but 
one-half  the  floor,  the  other  half  being  a  large  auditorium 
with  seating  capacity  for  600,  a  stage  at  one  end  for  moving 
picture  programs,  and  a  dancing  floor.  The  cafeteria  has 
been  carefully  worked  out  so  as  to  give  efficiency.  The 
luncheon  hour  ranges  from  11:30  to  2  o'clock.   It  is  handled 


in  30  min.  relays.  One  division  of  the 
11:30  to  12:30;  another  12  to  1 ;  another  12:30  to  1:30;  and 
the  fourth  1  to  2.  Luncheon  prices  are  very  low.  The  prices 
are:  Meat  orders  9  cents;  soups  6  cents;  vegetables  4  cents; 
dessert  5  cents;  coffee,  milk  or  tea  3  cents.  Coupon  books 
worth  12  are  used  in 


An  Efficiency  Switch 

rpHIS  switch  is  used  in  the  progressive 
assembly  system  of  the  Paige-De- 
troit Motor  Car  Co.    As  chassis  are 
lowered    from  the 
are   switched  to 
the  right  or  left 
track  as  required. 
There    are  two 
tracks  on  the 
lower   floor  and 
the    switch  en- 
ables the  chassis 
to  be  evenly 
tributed. 
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Mollne-Knlght  engine,  showing  mounting  of  6-volt  Wagner  generator  with  grounded  return,  which  replacea  a  12-volt  two-wire  type. 
Alio  Connecticut  Ignition  diatrlbuter  which  aupplanta  a  magneto.    Note  Auto- Lite  itartlng  motor  and  hot  air  atove  for  carbureter 


Moline   Makes   Engine  Changes 

Abandons  Oil  Pressure  Control — Adopts  Battery  Ignition 
in  Place  of  Magneto— Front  End  Chain  Layout  Rearranged 


THE  new  model  G  Moline-Knight  four,  while  it  follows 
the  lines  of  the  lust  model,  has  several  changes  in 
detail,  especially  with  respect  to  the  engine.  This  is, 
of  course,  a  Knight  type,  and  the  dimensions  of  4  by  6  in. 
are  unchanged,  but  the  detail  has  been  modified  at  a  good 
number  of  points.  The  most  immediately  noticeable  change 
is  that  the  magneto  has  been  replaced  by  Connecticut  battery 
ignition.  The  distributer  is  worm-driven  off  of  the  eccentric 
shaft,  which  actuates  the  sliding  sleeves,  and  the  same  shaft 
which  drives  the  distributer  extends  into  the  crankcase  and 
drives  a  new  type  of  oil  pump  which  is  another  departure 
from  Moline  practice. 

Oil  pressure  in  the  Moline-Knight  is  no  longer  controlled 
by  the  carbureter  throttle.  In  the  previous  models  a  lever 
in  unit  with  the  throttle  lever  opened  and  closed  an  oil  pump 
throttle  with  the  purpose  of  giving  a  uniform  addition  of  oil 
pressure  with  the  acceleration  of  the  car.  In  a  few  instances 
it  was  found  that  owners  had  difficulty 
in  understanding  this  arrangement  and 
abused  it  by  mis-adjustment,  conse- 
quently a  gear-pump  has  been  substi- 
tuted which  gives  increased  oil  pres- 
sure as  its  speed  increases. 

The  silent-chain  system  for  the  front 
end  is  no  longer  a  triangular  layout. 
In  the  model  50  one  chain  acted 
through  three  sprockets,  a  drive 
sprocket,  sleeve-actuating  sprocket  and 
generator-driving  sprocket.  The  new 
method  is  to  drive  the  sleeve  shaft  by 
one  chain  and  the  generator  with  an- 
other. 

The  exhaust  manifold  is  now  con- 
structed to  permit  the  separate  exit 
of  gases  from  each  of  the  four  cylin- 
ders, this  being  accomplished  by  the 
use  of  a  casting  with  ports  to  each 
cylinder,   which    replaces   a  manifold 


that  took  care  of  two  cylinders  in  one  part.  Better  scaveng- 
ing is  the  claim  for  the  new  principle. 

The  new  intake  assembly  embodies  a  hot-air  pipe  which 
reaches  over  the  top  of  the  cylinders  and  connects  on  one 
end  with  a  stove  on  the  exhaust  manifold  and  on  the  other 
with  the  air  intake  of  the  carbureter.  The  stove  assembly  is 
purely  a  cold  weather  fixture  and  the  makers  state  that  it 
should  be  removed  for  summer  driving. 

The  new  crankcase  is  built  in  halves  instead  of  one  casting 
as  in  the  1916  model  50.  Maximum  accessibility  is  claimed 
for  this  construction  because  it  is  only  necessary  to  remove 
the  oil  pan  to  permit  the  complete  removal  of  all  the  con- 
necting-rods and  pistons. 

Another  step  in  the  way  of  accessibility  is  the  new  loca- 
tion of  the  combination  oil  filler  and  breather  pipe,  this 
having  been  located  on  the  crankcase  arm  instead  of  in  the 
center.  With  the  old  design  the  oil  filler  came  directly  under 
the  water  pipe,  making  it  somewhat 
difficult  to  pour  in  the  oil.  The  cast- 
aluminum  fan  has  been  discontinued 
and  in  its  place  is  a  pressed  steel  fan 
operating  on  a  swinging  bracket  which 
permits  ready  belt  adjustment. 

All  the  above  mentioned  features  con- 
stitute a  change  of  the  larger  car  to 
comply  more  nearly  with  the  specifica- 
tions of  design  of  the  model  40,  which 
was  the  small  car  of  last  year.  This 
latter  will  be  continued  with  a  few  al- 
terations which  will  be  announced  later. 

Something  entirely  new,  however,  is 
the  adoption  of  the  Bendix  system  of 
starting-motor  drive  in  place  of  the 
manual  shift  which  has  characterized 
previous  models.  This  was  adopted  be- 
cause of  its  simplicity,  there  being  less 
parts  in  the  Bendix  shaft  assembly 
than  in  the  manual  shifting  device.  In 


Moline-Knight  tire-pump  note  may  be 
attached  without  lifting  the  floorboard* 
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the  electrical  system,  there  is  another 
marked  change  from  the  model  50  equip- 
ment. The  generator  is  still  a  Wagner, 
but  it  is  a  6-volt  instead  of  a  12-volt 
machine  and  the  wiring  has  the  ground 
return  principle  instead  of  the  two-wire 
system  of  the  previous  model.  This  is 
another  step  toward  simplicity  which 
has  been  the  goal  of  the  Molinc  engineer- 
ing staff  in  the  building  up  of  this  new 
model.  The  starting  motor  is  an  Auto- 
Lite  design. 

Molinc  Universal*  Used 

The  Brown-Lipe  three-speed  selective 
transmission  is  still  mounted  some  dis- 
tance behind  the  engine  and  is  connected 
with  it  through  two  universals.  These 
universals,  however,  are  of  Molinc  make 
in  this  latest  model. 

The  rear  axle  is  a  floating  type  with 
spiral  bevel  drive,  much  the  same  in  con- 
struction as  on  the  model  40,  but  pro- 
portionately larger  to  take  care  of  the 
additional  power  and  weight  in  the  new 
car.  The  gear  reduction  in  the  differen- 
tial is  4  to  1  instead  of  4.33  to  1,  this 
higher  gearing  being  made  possib'.e  by 
the  decreased  weight,  with  an  engine  of 
the  same  size  and  even  higher  efficiency. 
The  front  axle  is  a  duplicate  of  the 
large  car  of  1916. 

The  characteristic  double-compounded  semi-elliptic  spring 
design  is  retained  in  the  model  G.  The  springs  are  trans- 
verse and  there  are  two  of  them,  one  above  the  other.  They 
are  of  slightly  different  length  and  so  different  deflection 
period.  The  upper  has  a  shackle  attachment  to  the  frame 
at  one  end  and  a  pin  at  the  other,  and  the  lower  has  corre- 
sponding attachments  to  the  axle.  The  effect  of  these  two 
springs  is  to  provide  a  very  flexible  suspension  and  yet  roll 
and  jumping  is  eliminated  by  the  difference  in  deflection 
period.  One  spring  damps  the  other,  so  to  speak,  when  a 
severe  shock  is  encountered. 

Stewart  Vacuum  Fuel  Feed 

A  new  accessory  which  alters  another  principle  of  design 
is  the  installation  of  a  Stewart  vacuum  tank  which  supplants 
the  pressure  system  of  the  model  50.  Gasoline  is  contained 
in  a  round  tank  instead  of  a  square  one  and  this  tank  is 
ingeniously  fitted  into  the  rear  frame  assembly  and  held  in 
place  by  steel  straps.  The  tank  is  fitted  with  a  magnetic 
gasoline  gage. 

The  Brush  chassis  and  frame  design  in  which  the  side  mem- 
bers of  the  frame  were  extended  to  form  the  running  boards 
is  not  evident  in  this  model.  Instead,  the  running  boards 
are  of  wood.  The  shape  of  the  frame,  however,  is  similar  to 
the  previous  model  with  the  size  altered  to  take  care  of  the 
new  chassis. 

The  tire  pump  mounting  shows  another  well-planned  effort 
to  bring  all  accessories  within  easy  reach.  This  accessory 
is  now  mounted  on  the  gearsct,  so  that  the  hose  may  be 
screwed  into  the  norzle  without  lifting  the  floorboards.  The 
pump-operating  lever  is  located  at  the  side  of  the  gear- 
shifting  lever.  In  previous  models  the  pump  was  under  the 
hood  and  driven  from  the  fan  gear. 

Double-Cowl  Body 

The  new  body  marks  Moline's  acceptance  of  the  double 
cowl.  It  is  by  far  the  best  appearing  body  that  these  makers 
have  yet  produced.  With  a  rolled-in  edge  sloping  into  the 
rear  cowl,  a  rounded  back,  front  cowl  blending  into  the  hood. 


Above  i*  the  new  double-cowl  touring  body  fitted  to  the  now  Mollno- Knight  chassis  end 
below  the  new  coupe  with  wire  wheels 

crowned  fenders  and  the  characteristic  all-curved  line  Moline- 
Knight  radiator,  the  new  car  is  entirely  lacking  in  straight 
lines  and  has  a  massive,  comfortable  appearance.  The  sides 
of  the  body  are  1V4  in.  higher  than  in  the  model  50,  per- 
mitting lower  seating  of  the  passengers  within  the  body 
which  is  becoming  so  much  in  demand.  The  upholstery  is 
buttonless  and  deep.  A  mahogany  panel  has  been  fitted  on 
the  back  of  the  rear  cowl  and  in  this  are  two  flush  rear-seat 
lights,  one  on  each  side.  The  windshield  has  been  given  a 
slight  slant,  hardly  perceptible  yet  just  enough  to  further 
carry  out  the  effect  of  a  total  absence  of  right  angles. 

The  spare  tire  is  carried  on  a  ring  which  serves  the  same 
purpose  as  a  rim;  that  is,  the  tire  and  demountable  rim  are 
bolted  directly  onto  it.  A  locking  device  is  fitted,  and  this 
same  assembly  carries  the  tail  lamp  and  license  bracket.  Be- 
cause of  its  lighter  weight  the  model  G  is  fitted  with  35  by 
4H  in.  tires  instead  of  36  by  4 Mi,  which  Rize  waR  standard  on 
the  model  50.  With  full  equipment  the  model  G  sells  for 
$1,750. 


Willys-Overland  75-B  Delivery'  Car 

TOLEDO,  OHIO,  Oct.  16— The  Willys-Overland  Co.  has  put 
on  the  market  the  new  Overland  75-B  chassis  fitted  with 
a  panel  delivery  body,  selling  at  $625  f.o.b.  Toledo.  Features 
of  the  chassis  which  are  not  commonly  found  in  low-priced 
delivery  cars  arc  the  four-cylinder  31'/>-hp.  block  engine, 
electric  starting  and  lighting  system  and  31  by  4  in.  tires. 

The  panel  delivery  body  fitted  provides  more  than  78  cu.  ft. 
of  loading  space  back  of  the  car.  As  the  driver's  seat  ex- 
tends only  half  way  across  the  car  there  is  additional  space 
available  extending  to  the  toe  board  if  required,  the  entire 
length  of  the  floor  on  that  side  of  the  car  being  97  in.  The 
car  is  light  and  compactly  built,  has  a  short  turning  radius, 
making  it  easy  to  handle  under  all  sorts  of  traffic  conditions, 
and  is  designed  to  be  economical  in  operation  and  main- 
tenance. Tests  have  shown  that  it  will  run  in  continuous 
service  at  a  cost  of  1  cent  or  less  per  mile  for  gasoline  and  oil, 
according  to  the  manufacturer. 
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Commerce   Adds    1-Ton  Model 


Complete  'Electric  Equip- 
ment Includes  Starter — 1- 
Ton  Has  Internal  Gear  and 
1500-lb.  Model  Uses  Bevel 
Drive  Power  Plants  Em- 
ployed Are  Identical 


The  Continental  engine 
used     for  Commerce 
motor  truck! 


A  t  ton  Commerce  chaaili  telling  at  $1.17}  with  open  body  costing  160 

attention  that  the  oiling  system  requires  is  to  keep  it  filled 
with  oil  to  the  proper  level,  and  occasionally  to  flush  the 
cronkcaso  with  kerosene.  The  capacity  of  the  reservoir 
which  is  in  the  lower  port  of  the  crnnkcase  is  1  gal. 

Fool-proof  Ignition  S>n(»-m 

The  ignition  system  is  also  a  fool-proof  installation,  being 
n  single  high-tension  Eiscmann  magneto  with  even  the  spark 
lever  removed,  as  the  timing  of  the  ignition  is  fixed.  Cooling 
is  by  thermo-syphon  in  connection  with  a  vertical  finned 
tube  radiator  with  a  removable  cast  top.  The  radiator  con- 
struction is  qute  interesting,  being  an  up-to-date  adaptation 
of  the  cast  tank  and  side  member  design.  The  component 
parts  are  illustrated  herewith. 


IN  addition  to  the  1500-lb.  wagon,  the  Commerce  Motor 
Car  Co.,  Detroit,  is  now  marketing  a  1-ton  truck.  This 
is  the  first  departure  of  this  concern,  which  has  been 
manufacturing  vehicles  for  7  years,  from  a  single  model 
policy  and  marks  its  entrance  into  a  new  field  of  light  com- 
mercial car  work. 

Following  the  customary  practice  in  light-capacity  trucks 
the  Commerce  1-ton  model  E  is  sold  as  a  chassis,  completely 
equipped  with  electric  starting  and  lighting  and  a  governor. 
This  list  price  is  $1,175  for  the  chassis  alone  and  to  this  may 
be  fitted  a  wide  range  of  body  styles.  As  standard  the  Com- 
merce company  is  marketing  an  open  body  at  $60  and  a  body 
with  a  four-post  top  and  storm  curtains  at  $100.  Deliveries 
on  this  vehicle  are  scheduled  for  Nov.  15. 

As  far  as  the  powerplant  is  concerned 
this  truck  is  the  same  as  the  1500-lb.  chassis 
with  the  Continental  unit,  having  a  block 
of  four  cylinders  in.  by  6  in.  This  is  an 
L-hcad  design  of  medium  duty  character- 
istics and  carries  the  clutch  and  gearsct  as 
a  unit  plant.  Conventional  design  is  used 
throughout  and  a  good  index  to  the  con- 
struction of  the  engine  is  given  in  the  main 
bearing  dimensions  which  are:  front,  2  3/16 
by  2%;  center,  2  7/32  by  2*4  and  rear, 
2V4  by  3.  This  gives  a  minimum  crank- 
shaft diameter  at  the  bearings  of  2Vi  in. 

Following  the  dictates  of  common-sense 
in  truck  motor  practice  everything  about 
the  power  plant  is  as  simple  as  it  is  possible 
to  make  it.  The  oiling  system  for  instance 
is  a  simple  splash  in  which  a  constant  level 
is  maintained  by  a  plunger  pump.  The  only 


Three-Speed  Gearset 

In  the  hoi  tod -on  bell  housing  are  a  leather-faced  cone 
clutch  and  a  three-speed  selective  geurset.  From  these  the 
drive  is  transmitted  through  a  propeller  shaft  and  universal 
joint  set  manufactured  by  the  Arvac  Mfg.  Co.  The  joints 
are  made  of  drop  forgings  with  felt  washers  and  circular 
wire  springs  for  retaining  the  grease.  The  shaft  is  hollow, 
having  an  outside  diameter  of  1*4 -in.  and  a  wall  thickness  of 
3/16  in.  From  the  rear  universal  the  drive  is  transmitted 
to  a  Torbenson  internal  gear  rear  drive  carried  on  roller 
bearings  of  Bower  and  Bock  manufacture.  A  heavy  wheel 
is  used  with  I  ^ -in.  square  spokes  and  the  regular  tire 
equipment  is  solid  rubber  of  34  by  3  front  and  34  by  4  rear. 
When  pneumatic  tires  are  fitted  at  an  extra  cost,  the  tire 


Rear  construction  of  Commerce  1-ton  chaailt 
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Showing  the  subetantlal  simplicity  of  the  Commerce  1-ton  chaetli 


Commerce  apeclal  form  of  radiator 

sizes  arc  34  by  4V4  front  and  35  by  6  rear.  The  front  axle 
is  an  I-beam  and  it  is  equipped  with  Bower  roller  bearings 
in  the  hubs. 

The  frame  is  a  high-carbon  steel  of  channel  section.  The 
thickness  of  the  stock  is  3/16  in.  and,  as  this  material  has 
a  tensjle  strength  of  from  60,000  to  80,000  lb.  per  square 
inch,  a  high  factor  of  safety  is  allowed  with  the  depth  of 
4\b  in.  The  flange  width  on  this  frame  varies  in  regards  to 
its  position  on  the  car.  At  the  front  end  it  is  2  V4  in.  at  the 
center  3H  and  at  the  rear  2,  giving  lateral  as  well  as  ver- 
tical stiffness. 

A  double  set  of  concentric  brakes  is  used  on  the  rear 
wheels.  The  internal  is  15  hi  by  2V4  in.  and  the  external  16 
by  2V4  in.  These  are  connected  with  the  brake  control  mecha- 
nism by  direct-line  linkage  and  are  secured  against  rattles. 
The  spring  eyes  and  shackles  are  also  secured  against  wear 
and  looseness  by  using  bronze  bushings  at  all  points  and  pro- 
tecting these  by  oil  cups. 

In  the  way  of  fittings  and  equipment  the  car  is  unusually 
complete  for  a  commercial  vehicle.  The  Remy.  electric  equip- 
ment is  used  for  starting  and  lighting  in  connection  with  a 
Willard  storage  battery.  The  carbureter  is  a  Zenith  which  is 
also  in  line  with  the  simplicity  of  the  entire  chassis  as  there 
are  no  adjustment  points  beyond  those  fixed  at  the  factory. 
For  gasoline  feed  the  Stewart  vacuum  system  is  used,  operat- 
ing in  connection  with  a  15-gal.  welded  steel  tank  located 


beneath  the  driver's  seat.  The  lamp  equipment  consists  of 
side  and  tail  running  lights  with  a  powerful  searchlight  for 
picking  up  house  numbers,  street  signs,  etc.  The  standard 
bodies  have  a  loading  space  of  44  by  110  in. 

Automobile  Performance 

(Continued  from  page  659) 

J.  B.  Replogel,  director  of  research,  Remy  company,  asked 
what  we  would  do  with  the  formula  after  we  got  it.  The 
C  factor  must  be  taken  into  consideration  and  therefore  we 
would  have  to  assume  units  for  noise,  vibration  and  en- 
durance. 

William  B.  Stout,  sales  manager  Scripps-Booth,  said  that 
in  all  probability  the  C,  or  comfort  factor,  would  be  the  de- 
ciding one.  It  would  be  impossible  to  reach  the  same  effect 
by  formula  that  riding  in  the  car  would  secure.  A  formula 
also  leaves  out  the  element  of  personality,  which  is  largely 
to  be  desired  and  which  is  a  factor  in  the  sales  of  a  car  com- 
pany in  the  same  way  as  it  is  of  a  piano  concern.  Even  the 
height  of  the  car  is  responsible  for  impression  in  riding  and 
Mr.  Stout  pointed  out  that  the  effect  of  riding  in  a  car  which 
is  too  high  or  too  low  has  the  effect  of  nervous  strain  which 
produces  mental  fatigue  that  would  never  be  registered  in 
the  performance  formula. 

C.  C.  Hinkley,  engineer  of  the  Chalmers  company,  stated 
that  when  cars  are  designed  they  are  designed  around  a 
formula  and  for  that  reason  there  is  no  good  reason  why 
the  same  formula  could  not  be  used  as  a  rating  method.  The 
formula  he  uses  is: 

D  X  R     Where  D,  is  displacement,  R  is  gear  ratio;  W, 

W  X  d      weight;  d,  wheel  diameter  and  T,  the  time  in 
T         seconds  necessary  to  accelerate  from  5  to  50  m.p.h. 

V.  R  Heftier,  president  of  the  Zenith  Carbureter  Co., 
stated  that  it  may  after  all  be  better  to  give  performance 
rating  in  the  form  of  a  curve  rather  than  in  a  mathematical 
expression. 

E.  M.  Planche,  chief  engineer  of  the  Dort  company,  stated 
that  he  used  the  S  X  A  X  E  formula  divided  by  L.  the  low, 
high-gear  performance  with  very  good  results.  The  wind 
resistance  factor  should  also  be  regarded  important. 

O.  E.  Hunt,  assistant  engineer  of  the  Packard  company, 
said,  "No  engineer  would  contend  that  performance  is  the 
sum  total  of  car  value.  Besides  this  it  is  made  up  of  re- 
liability, comfort  and  appearance.  The  factors  involved  in 
performance  are  speed  range,  acceleration  and  economy, 
.V.  A.  and  E.  Only  the  latter  can  be  measured  mathematically 
and  can  be  considered  in  a  formula." 
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Fuel  Feed  By  New  Method 
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Cylinder  Pressure  Employed  To  Fill  Supplemen- 
tary Tank  in  Turn  Feeding  Carbureter  by  Gravity 


THE  Church  fuel  feed  system 
is  a  new  method  combining 
gravity  and  pressure  feed 
in  an  ingenious  way.  It  involves 
a  supplementary  fuel  tank  which 
may  be  mounted  on  the  dash 
or  other  convenient  point,  and  from 
this  gasoline  is  fed  directly  by 
gravity  to  the  carbureter.  A  float 
level  is  maintained  within  the  sup- 
plementary dash  tank. 

It  differs  from  one  other  system 
in  that  instead  of  using  the  suction 
of  the  engine  to  transfer  fuel  from 
the  main  tank  to  the  auxiliary 
tank,  this  is  maintained  by  an  au- 
tomatically regulated  pressure 
caused  by  the  compression  and  ex- 
plosion pressure  in  one  cylinder. 
This  pressure  is  obtained  through 
a    very    ingenious    check  valve 

mounted  usually  in  place  of  the  petcock  in  the  rear  cylinder 
and  through  which  the  burned  gases  maintain  pressure  on 
the  main  fuel  tank  and  force  gasoline  to  the  auxiliary  tank 
in  the  same  way  that  fuel  is  forced  directly  to  the  carbu- 
reter in  the  conventional  pressure  system. 

It  has  the  distinction,  however,  that  a  constant  gravity 
feed  is  provided  to  the  carbureter  and  there  is  no  hand- 
pump  required. 

A  feature  of  the  system,  which  will  have  the  most  general 
appeal,  is  the  fact  that  an  adequate  supply  of  gasoline  is 
assured  to  the  carbureter,  even  though  the  auxiliary  tank  be 
empty  at  the  time  of  start,  and  even  though  the  main  fuel 
tank  may  have  been  open  for  filling  and  the  pressure  thus 
relieved.    This  comes  about  through  the  fact,  first,  that  the 


fuel  in  the  carbureter  float  chamber  is  more  than  sufficient  to 


Church  fuel  ftffd  ayetem  on  angina,  showing  auxiliary  tank  on 
daeh.    Not*  check  valve 


Diagram  or  Church  furl  feed  ayatem  with  a  aection  through  the  auxiliary  tank 

start  the  gasoline  running  from  the  main  tank  to  the  aux- 
iliary tank,  where  it  runs  by  gravity  to  the  carbureter  and, 
second,  that  in  the  absence  of  sufficient  fuel  in  the  carbureter 
float  chamber  to  start  the  engine,  the  operation  of  the  starter 
for  15  sec.  or  less  will  generate  pressure  sufficient  to  put 
fuel  in  the  auxiliary  tank. 

Flow  la  Constant 

A  point  that  is  considered  most  important  by  the  inventor 
is  the  fact  that,  being  independent  of  engine  suction,  the 
engine  can  be  run  indefinitely  on  wide-open  throttle  without 
diminution  in  the  fuel  supply,  caused  by  the  combined  de- 
crease in  suction  and  increase  in  fuel  demand  which  occurs 
with  wide-open  throttle.  On  the  contrary,  the  system  is 
arranged  so  that  increased  demand  on  the  auxiliary  tank 
automatically  permits  increased  pressure  in  the  main  tank, 
thus  increasing  the  flow  of  fuel  to  the  auxiliary  tank. 

That  the  system  is  capable  of  supplying  fuel  under  condi- 
tions of  maximum  demand  was  demonstrated  recently  in  an 
official  A.  A.  A.  test  on  the  Chicago  Speedway  under  the 
direct  supervision  of  F.  E.  Edwards  of  the  A.  A.  A.  technical 
committee,  and  witnessed  by  a  representative  of  The  Auto- 
mobile. In  this  test,  a  Mercer  22-70  roadster,  fitted  with  the 
Church  system  was  driven  a  distance  of  10  miles  in  a  total 
elapsed  time  of  7  min.  and  58.4  sec.,  an  average  speed  of 
"75.4  m.p.h.,  with  a  maximum  speedometer  reading  of  84 
m.p.h.  As  may  be  imagined,  this  required  wide-open  throttle 
practically  the  entire  10  miles,  and  there  was  no  spitting  or 
other  evidence  of  starvation  during  the  trial.  At  the  end  of 
this  distance  the  auxiliary  tank  was  still  full. 

The  system  is  arranged  so  that  the  ordinary  maximum 
pressure  is  not  over  1  Vt  lb.  per  square  inch,  but  in  the  test 
referred  to,  the  pressure  as  indicated  by  a  gage  on  the  dash, 
ran  up  to  nearly  3  lb.  indicating  the  automatic  increase  in 
pressure  to  meet  an  increased  demand.  In  order  to  further 
illustrate  this  point,  a  Jeffery  six  touring  car  was  fitted  with 
a  mast,  upon  the  top  of  which  the  Church  tank  was  installed, 
so  that  the  tank  was  10  ft.  9  in.  above  the  level  of  the  main 
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tank.  With  the  auxiliary  tank  empty,  pressure  relieved 
from  the  main  tank  and  the  engine  dead,  it  required  14.4  sec. 
to  get  fuel  into  the  auxiliary  tank  after  the  starter  button 
was  depressed,  at  the  end  of  which  time  the  pressure  indi- 
cator showed  a  pressure  of  1H  lb.  per  square  inch.  In  run- 
ning the  car  at  a  speed  of  55  m.p.h.  a  maximum  pressure  of 
3  lb.  was  registered. 

Essentially  a  Closed  System 

Another  advantage  with  which  the  system  may  be  credited 
comes  from  the  fact  that  the  Bystem  is  essentially  a  closed 
system,  and  neither  the  main  tank  nor  the  auxiliary  tank  is 
open  to  the  air;  consequently,  there  is  no  chance  of  taking  in 
road  dust.  The  system  is  closed  in  another  respect,  in  that 
a  vent  is  provided  in  the  top  of  the  auxiliary  tank,  but  this 
vent  is  connected  to  the  air  intake  of  the  carbureter,  so  that 
any  gas  which  evaporates  from  the  system  passes  directly 
into  the  carbureter  through  the  air  intake,  and  thus  adds  its 
quota  to  the  fuel  supply  instead  of  being  wasted.  Inasmuch 
as  the  evaporation  of  gasoline  over  a  warm  engine  is  a  con- 
siderable fraction  of  the  fuel  possibility,  this  feature  is  an 
item  of  economy. 

The  diagram  on  the  opposite  page  shows  the  general  lay- 
out of  the  system,  together  with  a  cross-section  of  the  Church 
tank  on  the  right,  and  the  air  check  valve  on  the  left,  while 
the  illustration  at  the  bottom  of  the  page  shows  the  tank 
installed  on  a  Mercer  car.  In  the  sectional  view  it  will  be 
noticed  that  the  pressure  line  is  in  the  form  of  an  inverted 
T  with  the  check  valve  at  one  end,  the  main  tank  at  the 
other  and  the  Church  tank  at  the  end  of  the  stem.  It  is  in 
the  Church  tank  that  the  pressure  regulation  occurs,  and  it  is 


determined  by  the  position  of  the  float  F.  As  the  float  de- 
scends with  lowering  of  the  gasoline  level,  the  stem  S  moves 
downward,  pushing  downward  on  pushrod  R.  This  in  turn 
seats  the  air  relief  valve  and  prevents  pressure  escaping 
through  the  condensing  tube,  so  that,  with  the  float  in  its 
lowest  position,  all  of  the  pressure  from  the  check  valve  goes 
into  the  main  tank. 

When  the  float  is  at  its  upper  position,  the  air  relief  valve 
is  forced  upward  by  the  pressure,  permitting  the  latter  to 
escape  through  the  condensing  tube.  The  conical  form  of  the 
air  relief  valve  graduates  the  amount  of  pressure  being  used 
in  proportion  to  the  position  of  the  float;  that  is,  in  propor- 
tion to  the  height  of  the  gasoline  level  in  the  auxiliary  tank. 
It  will  be  noted  that  a  gasoline  check  valve  is  provided  at  the 
gasoline  intake  operating  in  harmony  with  the  air  relief 
valve.  It  will  also  be  noted  that  cleaning  arrangements  are 
accessible,  for  the  sediment  screen  can  be  removed  without 
disturbing  the  tank,  as  can  the  air  relief  valve. 

The  designer  attributes  the  possibility  of  this  system  to 
the  design  of  the  check  valve.  This  is  a  flat  nickel  disk,  1/32 
in.  thick,  and  having  a  maximum  opening  of  only  0.003  in. 
It  is  calculated  that  the  valve  takes  approximately  0.005  of 
the  cylinder  volume. 

Sight  Feed  Furnished 

In  connection  with  the  system  a  gasoline  sight  feed  on  the 
dash  is  supplied  if  desired,  and  this  has  the  advantage  of 
giving  a  warning  that  the  main  tank  is  empty,  at  which  time 
there  is  approximately  a  pint  of  fuel  in  the  auxiliary  tank 
which  serves  as  a  reserve.  The  system  was  developed  by 
Edmund  S.  Church,  Automatic  Carbureter  Co.,  Chicago,  111. 


Progressive  Assembly  Used  for  Continental  Engines 


...mgr«m  iilSlll 
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f~)flB  tlaoe  of  the  progressive  assembly  system  u«r<l 
^  in  the  Detroit  plant  of  the  Continental  Motors  Co.  is 
illustrated  above.  Beginning  at  one  enil  of  the  factory 
the  largest  units,  tuck  at  crankcasc.  cylinder  and 
crankshaft  assemblies,  are  brought  together  and  as- 
sembled. Thete  units  are  passed  along  a  track  3E»0  ft. 
long,  eark  vtorkman  doing  his  part  till  complete  rnginrs 
are  built  up,  adjusted,  timed  and  equipped  for  the 
initial  teat  awaiting  them  at  the  otker  end  of  the  track 
As  each  engine  is  lifted  off  tkc  Hand  on  icktch  if  made, 
th-  trip  tki  stand  u  steilched  onto  a  return  track  so 
that  it  can  be  used  again  immediately. 
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A  corner  of  the  Studebaker  custom  body  department,  showing  bodies  being  trimmed 


these  new  bodies,  several  distinc- 
tive shapes  have  been  created,  and 
in  each  case  special  style  tops  have 
been  designed  to  accommodate  the 
body  contour. 

Of  chief  interest  to  the  pur- 
chasers is  the  fact  that  the  selling 
price  of  the  completed  product 
is  below  the  combined  price  of 
the  chassis  and  a  similar  body  pur- 
chased outside  because  of  the  elimi- 
nation of  the  middleman's  profit. 
The  deviations  from  the  stock  body 
are  not  only  in  shape  and  seating 
arrangement,  but  also  in  color. 
The  standard  body  is  dark  blue, 
while  the  custom-made  bodies  are 
finished  in  any  color  scheme  that 
may  be  desired.  The  materials 
used  in  the  construction  of  these 
special  bodies  are  carefully  selected 
in  the  same  manner  as  they  are  by 
any  of  the  custom  body  manufac- 
turers, and  although  the  price  of 
these  special  jobs  will  range  from 
$100  to  several  hundred  dollars 
more  than  the  stock  body,  there 


Studebaker  Custom  Bodies 


Demand  for  Special  Styles  Leads  Factory  To 
Install  Custom  Department — Represents  Saving 


BUYERS  of  Studebaker  cars  are  no  longer  confined  to 
the  limitations  of  stock  bodies.  Owing  to  the  increas- 
ing demand  for  individuality  in  external  appearance, 
as  manifested  on  the  part  of  purchasers  of  its  cars, 
the  Studehaker  company  has  made  the  departure  of  incorpo- 
■  ating  within  its  plant  a  custom  body  department  in  which 
the  range  of  ideas  of  purchasers  can  be  met  with  a  corre- 
sponding style  of  body  in  both  open  and  closed  models. 

Heretofore  automobile  manufac- 
turers who  are  classed  among  the  big 
producers  have  done  a  relatively 
small  amount  of  custom  business  and 
where  it  has  been  done  the  bodies 
have  been  bought  from  builders  out- 
side the  organiration.  In  1913  the 
Studebaker  company  started  a  body 
department  of  its  own  in  which  the 
stock  bodies  were  made,  but  up  to  the 
present  time  the  custom-made  bodies 
have  been  purchased  on  the  outside. 

During  the  last  year  there  has 
boen  a  rapidly  increasing  demand  for 
special  body  design  and  it  has  been 
felt  that  the  expense  of  organizing 
the  custom  body  department  will  be 
immediately  met  by  the  increasing 
demand  for  these  bodies.  This  has 
already  proven  to  be  the  case. 

The  method  of  procedure  in  secur- 
ing the  specially-built  bodies  is  for 
the  purchaser  to  describe  the  type  he 
desires.  He  is  then  furnished  with  a 
rough  sketch  prepared  by  the  Stude- 
baker designers  and  when  this  is  ap- 
proved it  is  drawn  to  full  size  before 
the  structural  drawings  are  made.  In 
carrying  out  the  work  of  producing 


buyers  who  are  willing  to  pay  the 
difference. 

Some  of  the  special  bodies  which 
have  already  been  produced  are 
shown  in  the  accompanying  illus- 
trations. One  of  these  is  a  three- 
passenger  cloverleaf  roadster  which  is  characterized  by  the 
fact  that  the  center  seat  is  not  placed  as  far  back  as  is  usual 
in  the  three-passenger  cloverleafs  and  hence  allows  a  maxi- 
mum amount  of  sociability  in  seating  with  the  minimum  of 
body  length.  The  small  compartments  formed  on  either  side 
of  the  center  seat  by  its  staggered  arrangement,  which  spaces 
are  sometimes  allowed  to  pass  entirely  unutilized,  are  utilized 
for  package  carriers  and  can  be  reached  by  lids  which  set 


Where  the  metal-working  le  done.    Bodies  tire  of  sheet  aluminum 
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At  thi  left  It  a  H*in-pimngir  touring  body 
fitted  with  a  Heaalet  top,  trio  latter  b«lnj 
ntmid  after  J,  G.  Heaalet,  vice-president  In 
charge  of  engineering  and  production, 
flnlahed  In  red 


in  from  the  top,  a  convenient  arrangement. 

An  example  of  special  top  construction 
is  shown  on  a  seven-passenger  body.  This 
is  finished  in  red  and  the  top  itself 
what  might  be  called  an  extended  vic- 
toria, as  it  opens  with  the  exterior  bows 
in  the  same  manner  as  a  victoria  top,  but 
the  peak  is  extended  to  the  top  of  the 
windshield.  A  top  somewhat  on  this  style 
is  shown  on  a  custom-made  roadster  body 
which  is  fitted  with  a  rather  novel  lackey 
seat  in  the  rear.  The  extra  seat  is  pri- 
marily intended  to  accommodate  a  serv- 
ant and  when  not  in  use  it  is  folded  down 
out  of  view.  The)  feature  of  the  seat  is 
that  the  part  which  folds  up  uncovering 
the  seat  well  forms  a  convenient  back  rest 
for  the  occupant.  A  particularly  wide  door  is  used  on  this 
model  and  the  curvature  of  the  side  line  of  the  body  is  also 
very  well  worked  out. 

In  the  way  of  special  roadsters,  the  four-passenger  design 
has  proved  to  be  quite  popular.  The  type  shown  in  the  ac- 
companying illustration  is  exceptionally  roomy  and  almost 
approaches  a  close-coupled  touring  car  with  the  exception 
that  there  are  no  rear  doors,  the  entrance  being  through  the 
front  and  between  the  divided  front  seats.  No  difficulty  is 
found  in  seating  two  passengers  in  the  rear  seat  of  this  body, 


A  cuatom-made 
Note  the  lackey 


roadatar  produced  by  the  Studebakor  cuetom  body  department, 
•eat  In  rear  for  a  servant.  When  not  In  use  thla  aeat  folds 
Into  the  rear  deck,  leaving  the  aurface  smooth 

as  it  is  of  generous  width  and  far  enough  removed  from  the 
back  of  the  front  seat  to  allow  the  passengers  plenty  of 
knee  room. 

A  rather  staid  and  formal  type  of  body  is  illustrated  in 
the  seven-passenger  design  with  victoria  top.  This  is  a  very 
popular  design  with  ladies  who  utilize  it  for  afternoon  calls 
and  shopping,  giving  an  effect  of  an  open  town  car.  As  will 
be  noted,  it  is  equipped  with  bumpers  both  in  the  front  and 
rear,  in  order  to  take  care  of  the  minor  collisions  which  often 
occur  under  conditions  of  crowded  traffic. 


Miniature  Racing  Cars  Make  70  M.P.H. 


'"PEN  miniature  racing  cars,  using  Indian  motorcycle  en- 
gines  and  20  by  4-in.  Goodyear  cord  aeroplane  tires  on 
miniature  wire  wheels,  attained  a  speed  of  65  to  70  m.p.h. 
in  a  series  of  races  held  recently  at  San  Francisco.  As  can 
be  seen  from  the  illustration  published  herewith,  these  little 
cars  were  constructed  in  accordance  with  the  latest  dictates 
of  design  as  adopted  in  the  standard  speed  creations  now 


breaking  records  at  over  100  m.p.h.  on  the  speedway  circuit. 
While  very  lightly  built,  they  are  made  low  to  keep  the 
center  of  gravity  near  the  ground  and  the  bodies  are  built 
to  offer  minimum  resistance  to  the  wind.  Although  the  tires 
used  were  not  built  for  race  track  service,  they  stood  up  ex- 
cellently under  the  strains  of  high  speed  work,  as  experienced 
in  the  contests  fought  out  by  the  Lilliputian  racing  cars. 


Ten  miniature  racing  care  which  battled  for  supremacy  In  a  aerlee  of  races  held  recently  at  8an  Franclaeo 
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Hudson  to  such  an  important  position  in  the  Sheepshead  Bay 
Race,  drove  the  last  160  miles  on  five  cylinders,  and  finished 
in  tenth  position.  He  broke  a  bushing  in  the  valve  lifter 
assembly  and  after  20  minutes  of  frantic  effort,  he  and  his 
mechanic  removed  the  lifter  guide  and  re-entered  the  race 
with  one  valve  in  operation. 

Nine  Stops  for  Plugs 

Spark  plugs  again  had  a  hand  in  swelling  the  number  of 
pit  stops.   There  were  nine  stops  for  plug  changes. 

To-day  was  a  day  for  fires  at  the  Maywood  track.  The 
Crawford  with  its  unlucky  13  was  the  only  one  which  was 
serious,  but  the  other  two  had  possibilities  of  danger. 
Devore's  Duesenberg  caught  on  fire  early  in  the  race  at  the 
pit  when  the  driver  had  flooded  things  in  general  in  working 
with  his  carbureter.  When  he  finally  started  the  engine  the 
gasoline  around  the  engine  caught  fire  from  the  backfire  and 
a  lively  conflagration  was  started.  Luckily  this  was  almost 
in  front  of  the  J-M  pit  and  the  fire  extinguishers  had  the 
flames  out  before  they  had  gained  any  headway. 

The  other  fire  was  an  incipient  conflagration  which  started 
from  a  carelessly  thrown  match  or  cigar  in  the  bunting 
which  decorated  the  front  of  the  grandstand.  Attendants 
had  the  burning  bunting  ripped  off  before  any  damage  was 
done  and  there  was  little  excitement  in  the  grandstand. 
Probably  only  a  few  of  the  spectators,  and  those  Immediately 
behind  the  place  where  it  occurred,  knew  anything  had 


Rare  Well  Handled 

Aside  from  this  there  were  no  untoward  accidents  and  no 
possibilities  of  any  other  than  the  usual  risk  when  a  score 
of  cars  are  traveling  at  high  speed.  The  race  as  a  whole 
was  very  well  handled,  the  track  perfectly  guarded,  the  tim- 
ing seemed  perfect,  although  the  scoreboards  and  announcing 
were  many  laps  behind  the  progress  of  the  race.  The  score- 
boards were  the  worst  in  this  respect,  being  neither  up  to 
date  nor  always  correct 


page  655) 

DePalma  was  not  the  only  driver  who  had  hard  luck  after 
a  wonderful  showing.  Wilcox  with  only  one  lap  to  go  to 
finish  in  fourth  place  had  to  withdraw  with  a  broken  con- 
necting-rod. Galvin  very  nearly  had  a  similar  experience, 
as  his  car  went  out  while  he  was  making  an  additional  lap 
after  he  had  been  flagged  in  fourth,  and  had  to  push  his  car 
part  way  around  the  course. 

Mulford,  who  was  slated  to  drive  a  Duesenberg,  did  not 
appear  at  the  starting  line  and  Devore  took  his  place.  The 
Ben  Hur,  which  was  a  local  entry,  and  fathered  by  Presi- 
dent Reid  of  the  speedway,  was  not  in  shape  to  Start.  This 
was  to  have  been  driven  by  Louis  Chevrolet.  Rickenbacher's 
Maxwell  was  not  in  the  best  of  shape  when  he  started,  and 
much  credit  is  due  him  for  jockeying  it  into  third  position. 


10.000 

The  attendance  at  the  race  is  judged  as  below  par.  It  is 
regretted  that  more  than  8000  to  10,000  did  not  see  the  birth 
of  this  particular  race,  the  Grand  American.  But  if  such 
another  race  as  this  of  to-day  is  ever  foreseen  in  the  an- 
nouncement of  an  event  at  the  Chicago  speedway,  the  fame 
of  the  performance  to-day  will  guarantee  a  record-breaking 
gathering. 

Everywhere  were  sportsmen  and  sportswomen.  That  is 
the  impression  the  Grand  American  would  probably  give 
most  general  observers.  Most  of  the  crowd  were  automobil- 
ists,  if  the  parking  space  can  bear  witness  to  it,  for  back 
of  the  stands  cars  were  parked  within  touch  of  each  other 
along  practically  the  entire  stretch  there.  Enterprising 
jruardians  at  the  entrance  to  the  speedway  reaped  dollars 
for  space  in  vacant  fields  nearby,  vacant  fields  that  were 
well  filled  by  2  o'clock.  As  usual  the  i 


Resta's  car  was  equipped  with  Silvertown  tires, 
carbureter,  Bosch  magneto,  KIG  plugs,  B-W  wheels,  Levett 
pistons,  and  used  Oilzum.  Aitken's  car  used  a  Zenith  car- 
bureter, Goodyear  tires,  Bosch  magneto,  K  L  G  plugs,  R-W 
wheels,  Levett  pistons,  and  used  Oilzum. 


Every  20  Miles  of  250-Mile  Grand  American  Race  at  Chicago 
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Eliminating    Glare    Is  Easy 


A  Simple  Language  Explanation  of  What 
Glare  and  How  to  Prevent  It— What  S.  A.  E.  Is  Do- 
ing To  Assist  Manufacture  of  Non-Glaring  Lamps 

By  A.  Ludlow  Cla  .  den 

Chairman  8.  A.  R.  Standard*  Committee 


GLARE  from  in  automobile  headlamp  is  caused  by  the 
concentrated  rays  in  the  beam  of  light  striking  the  eye 
of  the  observer  and  preventing  the  lesser  light  from 
illuminated  objects  close  to  the  lamp  from  affecting  the  eye 
strongly  enough  to  give  vision.  A  headlamp  lights  up  objects 
on  the  road.  An  observer  facing  the  lamp  can  see  those  ob- 
jects as  long  as  the  reflected  light  reaching  his  eye  is  not 
overpowered  by  the  light  coming  direct  from  the  lamp. 

Provided  the  direct  light  is  kept  out  of  the  eyes  of  the 
observer,  the  stronger  the  light  that  the  lamp  casts  on  the 
road  the  better  can  the  road  be  seen  by  the  observer  facing 
the  lamp  as  well  as  by  the  driver  of  the  car  behind  it. 

Thus  to  make  the  night  use  of  automobiles  safe,  it  is  as 
requisite  to  have  enough  light  thrown  on  the  road  bs  it  is 
to  prevent  too  strong  a  light  from  being  cast  into  the  face 
of  anyone  on  the  road. 


Arrangement  la  E vt  r>  thing 

A  properly  arranged  lamp  of  great  candlepower  will  be  less 
disconcerting  to  anyone  approaching  it  than  will  an  im- 
properly arranged  one  of  small  candlepower. 

The  light  of  a  headlamp  is  a  concentrated  beam  surrounded 
by  a  general  spread  of  unconcentrated  light.  All  that  we  need 
to  do  to  eliminate  glare  is  to  keep  that  concentrated,  central 
beam  so  directed  that  none  of  its  rays  reaches  the  eyes  of  a 
person  in  front  of  the  lamp,  the  general  spread  of  uncon- 
centrated light  will  be  helpful  and  not  harmful. 

This  can  be  done  very  simply  if  the  lamp  is  sufficiently 
well  made.  If  the  lamp  is  badly  constructed  it  is  impossible, 
not  merely  difficult  but  impossible  in  the  fullest  sense.  Just 
why  this  is  will  be  shown  later. 

Fig.  1  is  a  diagram  of  the  light  cast  by  a  good  lamp.  The 
direct  light  from  the  bulb  illuminates  objects  surrounding 
the  lamp  and  close  to  it.  The  concentrated  light  does  not 
touch  the  road  for  some  distance,  not  till  the  beam  has  spread 
out.  The  edges  of  the  concentrated  beam  are  shown  by 
heavy  lines,  and  the  center  line  of  the  beam  by  a  dotted  line. 
The  lamp  will  not  glare  to  anyone  whose  eye  is  outside  the 
limits  inclosed  by  the  heavy  lines. 

With  the  lamp  placed  square  to  the  car  this  mean*  that  a 
pedestrian  will  not  notice  any  glare  when  the  car  is  close  to 


him,  but  he  will  notice  it  when  the  the  man  B  is  unable  to  see 
anything  except  the  lamp  and  suffers  extremely.  This  is 
because  the  upper  edge  of  the  beam  is  not  as  high  as  A'n  eyes 
but  is  higher  than  B't. 

All  we  need  to  do  then,  is  to  so  set  the  lamp,  or  so  con- 
struct it  that  the  upper  edge  of  the  beam  cannot  ever  rise  as 
high  as  a  man's  eyes  however  far  away  he  may  be. 

Therefore,  if  we  tilt  the  lamp  downward  as  in  Fig.  2,  so 
that  the  edge  of  the  beam  is  parallel  to  the  ground  instead  of 
the  center  line  of  the  beam,  we  have  cured  that  lamp  of  glar- 
ing so  far  as  any  approaching  pedestrian  or  driver  is  con- 
cerned. 

This  seems  too  absurdly  simple  to  be  true.  It  is  true 
enough  though  if  we  have  a  lamp  that  really  does  give  a 
beam  with  a  sharp  edge.  The  bulk  of  the  trouble  with  head- 
lamps is  that  they  cast  irregular  beams  and  it  is  the  pur- 
pose of  the  Society  of  Automobile  Engineers  to  define  limits 
for  lamp  manufacture  that  will  make  the  beam  sufficiently 
accurate  to  enable  simple  lamp  adjustments  to  give  the  upper 
edge  of  the  beam  its  proper  position  without  uncertainty. 

The  lamps  as  made  to-day  are  not  reliable,  because  while 
any  one  lamp  may  be  set  to  give  the  correct  light  distribution 
with  one  bulb,  when  the  bulb  is  changed  the  light  may  alter 
altogether.  This  is  because  the  position  of  the  beam  changes 
as  the  filament  of  the  lamp  is  moved. 

Fig.  3  shows  the  same  lamp  with  the  same  setting  and 
the  sort  of  light  it  will  give  when  the  bulb  is  moved  so  as 
to  put  the  filament  into  different  positions.  At  A  we  have 
the  right  spread  of  light.  At  B  the  filament  is  too  far  for- 
ward and  at  C  it  is  too  far  back,  the  result  in  either  case 
being  to  widen  the  beam  so  that  it  is  no  longer  within  safe 
limits;  thus  converting  a  non-glaring  lamp  into  one  which 
will  glare  very  badly.  If  the  filament  is  truly  in  the  central 
axis  of  the  bulb  we  can  cure  this  by  focussing. 

The  average  man  is  so  helpless  when  it  comes  to  focussing 
that  he  would  be  better  off  almost  without  any  focussing 
device  whatever,  for  he  then  would  not  maladjust  a  good 
lamp  which  he  is  likely  to  do  if  the  chance  is  given  him. 

By  adding  to  the  cost  of  manufacture  of  bulbs  a  little  they 
can  be  produced  so  that  adjustment  is  not  necessary.  So  that 
any  bulb  will  go  in  any  one  reflector  and  give  the 


Digitized  by  Google 


October  19,  1918 


THE  AUTOMOBILE 


675 


of  light  as  its  predecessor.  This  means  that  one  reflector  or 
focussing  adjustment  would  last  the  life  of  the  lamp. 

Next  comes  the  reflector  itself.    If  this  is  pressed 
rately  to  shape  the  beam  of  light  will  be  true  and 
but  if  the  reflector  is  irregular,  of  one  curvature  at 
place  and  another  somewhere  else,  then  the  beam  will 
out  odd  rays  of  glaring  light.    This  means  that  limits  of 
accuracy  should  be  imposed  upon  reflectors. 

Another  thing  about  reflectors  is  the  kind  of  curvature 
they  have.  If  a  reflector  is  very  deep,  then  moving  the  fila- 
ment of  the  lamp  has  less  effect  on  the  beam  than  when  the 
reflector  is  shallow.  Some  of  the  reflectors  in  use  to-day  are 
so  shallow  that  even  an  expert  in  a  laboratory  has  difficulty 
in  adjusting  the  bulb  so  as  to  get  a  proper  beam.  This  means 
that  if  we  hold  the  bulb  tolerances  down  to  say  1/64  in.,  the 
reflector  should  be  deep  enough  so  that  a  1/64  in.  variation 
of  filament  position  makes  no  difference  to  the  light  With 
a  bulb  held  to  tolerances,  and  a  reflector  held  similarly  we 
can  be  certain  that  a  lamp  once  set  properly  will  remain  set 
properly. 

So  much  for  keeping  down  glare.   There  is 


just  as  important,  however,  and  this  is  to  insure  enough  light 
for  driving  that  will  be  safe  to  the  car  carrying  the  lamp 
as  well  as  to  other  road  users.  This  means  that  the  car  must 
throw  a  light  far  enough  ahead  to  make  clear  any  objects  on 
the  road  within  not  less  than  200  ft.  and  that  the  sideways 
spread  of  the  beam  must  be  enough  to  illuminate  objects  at 
the  sides  of  the  road.  The  man  meeting  the  car  wants  to  see 
where  he  is  walking  just  as  much  as  the  driver  wants  to  see 
where  he  is  I 


F|g.  3 —  Tin  tamo  lamp  a*  considered  In  Flo*.  1  and  2  with  the 
letting  and  the  light  It  will  give  when  the  bulb  Is 
bo  aa  to  put  the  filament  In  a  different  poiltlon 


Adequate  Light  Required 

This  means  that  in  making  any  regulation  about  lighting 
it  is  essential  to  specify  enough  light  as  well  as  to  specify  the 
direction  of  that  light.  The  idea  that  glare  could  be  cured  by 
abolishing  lamps  is  good  enough  as  far  as  it  goes,  but  it 
would  merely  substitute  worse  dangers  for  present  ones. 

Herein  we  find  an  objection  to  the  simple  method  of  direct- 
ing light  by  tilting  the  lamp,  for  a  tilted  lamp  will  need  to 
be  intrinsically  more  powerful  than  an  untilted  one  if  we  are 
to  get  the  same  derirable  light  on  the  road.  Why  this  is 
is  very  easily  seen  from  Fig.  4.  This  is  an  exaggerated  dia- 
gram of  the  effect  of  tilting.  With  the  parallel  set  lamp  the 
beam  strikes  the  road  a  long  way  ahead,  when  we  tilt  the 
lamp  it  hits  the  ground  soon,  and  after  the  beam  has  hit  the 
ground  it  is  used  up,  it  is  no  longer  of  much  use.  The 
middle  of  the  beam  is  its  brightest  part,  so  we  want  to  have 
the  middle  line  hit  the  road  as  far  ahead  as  we  can. 

Suppose  we  want  to  have  it  hit  the  road  200  ft  away  and 
are  compelled  to  tilt  the  lamp  so  that  it  strikes  the  ground 
at  150  ft,  then  to  get  the  same  light  on  the  road  we  must  in- 
crease the  brilliancy  so  that  the  ray  which  does  strike  the 
road  at  200  ft  with  the  tilted  lamp  is  as  bright  as  the  middle 
ray  of  the  untilted  one.  There  are  ways  of  overcoming  this, 
but  most  of  them  are  patented  at  present  So  the  simple 
thing  to  do  is  to  put  up  with  the  loss  of  efficiency  and  leave 
it  to  the  manufacturers  to  work  it  out  for  themselves. 

The  electrical  equipment  division  feels  that  by  specifying 
the  proper  tolerances  for  bulb  manufacture  and  by  specifying 
those  for  reflector  construction,  they  can  insure  the  produc- 
tion of  lamps  that  only  require  to  be  tilted  in  order  to  be 
non-glaring.  The  following  is  an  ideal  of  illumination  to 
insure  safety  both  by  the  provision  of  enough  light  to  show 
the  road  and  things  upon  it,  and  to  prevent  glare: 

"A  headlamp  of  an  automobile  will  give  an  adequate  light 
combined  with  elimination  of  glare  when: 

"1.  The  light  is  sufficient  to  reveal  any  person,  vehicle  or 
substantial  object  on  the  road  straight  ahead  at  a  distance 
of  150  ft. 

"2.  There  is  sufficient  side  illumination  to  reveal  any  per- 
son, vehicle  or  substantial  object  10  ft  ahead  of  and  10  ft. 
to  one  side  of  the  lamp. 

"3.  The  headlamp  is  bo  arranged  that  no  portion  of  the  re- 
flected beam  of  light  when  measured  75  ft  or  more  than  75 
ft.  ahead  of  the  lamp  shall  rise  above  42  in.  above  the  level 
surface  on  which  the  vehicle  stands." 

This  is  the  ideal,  and  it  is  attainable  by  limiting  the  toler- 
ances in  bulb  manufacture,  limiting  the  form  and  the  degree 
of  inaccuracy  of  the  reflector  and.  finally,  by  tilting  the  lamp. 
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Finding  Differential  Gear  Ratio 


EDITOR  The  Automobile:— Kindly  advise  how  to  find 
the  gear  ratio  of  a  differential  without  disassembling. 
A  Chalmers  6-30  is  geared  to  5  to  1  on  direct.  What 
would  be  the  correct  way  of  ascertaining  this  ratio  without 
disassembling?  If  I  jack  up  one  rear  wheel  and  put  trans- 
mission  in  direct  or  high,  then  turn  the  motor  by  crank  one 
revolution,  and  the  jacked  wheel  only  turns  half  way  around, 
why  do  they  say  the  engine  turns  one  to  the  rear  wheel's  five 
times?    Please  explain. 

West  Chester,  Pa.  W.  H.  W. 

—The  gear  ratio  of  5  to  1  means  5  revolutions  of  the 
engine  to  one  of  the  road  wheels.  When  the  differential  is 
operating  as  it  must  be  with  one  wheel  stationary  on  the 
ground  and  the  other  turning  then  the  rear  axle  ratio  will 
only  be  half  what  it  is  when  both  wheels  are  turning.  If 
your  rear  axle  ratio  is  5  to  1  you  will  find  that  with  one 
wheel  jacked  up  it  requires  2  V4  turns  of  the  engine  to  give 
you  one  full  turn  of  the  back  wheel. 

A  better  way  is  to  turn  the  back  wheel  and  count  the  num- 
ber of  turns  made  by  the  propeller  shaft.  You  can  usually 
do  this  by  watching  the  universal  joint.  Mutiply  this  num- 
ber of  turns  by  two  and  you  will  have  the  two  ratios. 

Engine  Needs  Thorough  Overhauling 

Editor  The  Automobile: — I  drive  a  1911  Reo  that  has 
been  run  about  16,000  miles  and  seems  to  give  as  good  service 
now  as  when  it  was  new,  with  one  exception.  The  third  and 
fourth  cylinders  pump  oil,  the  fourth  one  being  the  worst,  so 
that  I  have  to  clean  the  spark  plugs  and  scrape  out  the  cyl- 
inders every  80  to  100  miles,  else  the  engine  will  develop  a 
very  perceptible  knock  .when  pulling  up  grade. 

The  compression  seems  as  good  as  when  the  car  was  new, 
but  the  third  cylinder  never  did  have  as  good  compression  as 
the  other  three.  The  fourth  cylinder  has  good  compression 
though  it  is  very  bad  about  pumping  oil  and  fouling  spark 
plug,  and  so  far  as  I  can  tell,  it  is  the  cylinder  that  produces 
the  knock. 

Will  you  kindly  tell  me  how  to  remedy  this?  Would  a 
new  set  of  cylinder  rings  do  the  work,  and  if  so,  what  kind 
would  be  best  suited  for  the  Reo  engine? 

Browning,  Mo.  J.  P.  B. 

— Probably  your  engine  requires  a  thorough  overhauling. 
If  you  cannot  get  equal  compression  in  each  cylinder  by 
grinding  the  valves  it  will  be  necessary  to  examine  the  pis- 
tons and  piston  rings  and  also  to  measure  the  cylinders  to  see 
whether  the  latter  have  worn  oval  shape.  If  they  are  out  of 
round  it  will  be  necessary  to  have  them  reground  to  fit  over- 
size pistons  with  new  piston  rings.  If  the  cylinders  are  per- 
fectly round  the  trouble  might  be  reduced  by  fitting  one  or 
two  of  the  special  rings  of  which  there  are  now  so  many  on 
the  market. 

The  trouble  could  also  be  caused  by  dirt  in  the  oiling  sys- 
tem. Make  sure  that  this  is  quite  clean,  especially  that  the 
oil  returns  from  the  crankcase  to  the  oil  reservoir  are  not 
clogged.  You  should  wash  out  the  whole  cran^-ase  very 
thoroughly  with  kerosene. 

If  you  find  the  pistons  and  cylinders  in  perfect  condition, 
have  the  lubricating  system  absolutely  clean  and  still  have 


not  entirely  cured  your  trouble,  you  could  file  the  dips  on  the 
lower  ends  of  the  connecting-rods  so  that  while  they  will 
still  dip  into  the  oil  as  deeply  as  before  their  lesser  width 
will  prevent  bo  large  a  quantity  being  splashed. 

Lubrication  Is  Provided  on  Grades 

Editor  The  Automobile: — I  have  a  1916  Studebaker  six- 
cylinder  car  which  is  lubricated  by  a  circulating  splash  sys- 
tem. A  gear  pump  draws  the  oil  from  the  rear  of  the  crank- 
case.  If  the  oil  is  allowed  to  become  a  little  low  it  will  not 
cover  the  suction  end  of  the  pipe  when 
grades.  How  long  will  the  supply  in  the 
lubricate  the  engine  when  the  pump  is  not  feeding? 

2 — When  there  is  a  full  supply  of  oil  in  the  crankcase,  it 
is  said  that  there  is  too  much  lubrication  in  the  end  cylinders. 
Is  it  possible  for  the  oil  to  rise  so  high  at  the  ends  of  the 
crankcase  that  it  will  cover  either  No.  1  or  No.  6  splasher 
troughs  on  grades?  If  not,  how  could  a  full  supply  cause 
excessive  lubrication? 

Denver,  Col.  C.  E.  R. 

— Considering  that  when  descending  steep  grades  the  en- 
gine is  not  delivering  any  power  there  is  no  need  to  worry 
about  the  condition  of  the  oil.  There  will  be  plenty  of  oil 
throughout  the  engine  to  keep  it  lubricated  for  the  longest 
descent. 

2 — It  is  practically  impossible  to  design  an  engine  for 
s  plash  lubrication  which  will  not  load  the  end  of  the  crank- 
case when  the  engine  is  tilted  through  a  large  angle.  Ac- 
tually to  cover  the  splasher  troughs  would  require  a  degree 
of  tilt  equivalent  to  an  extremely  steep  hill. 

Continental  Engine  in  1917  Overland 

Editor  The  Automobile: — Kindly  advise  me  whether  the 
engine  in  the  1917  Overland  six  is  made  by  the  Continental 
Motor  Co.   The  model  is  No.  85-6  and  sells  for  $925. 

Franklin,  N.  J.  F.  C.  H. 

—The  Willys-Overland  Co.  will  continue  to  use  the  Con- 
tinental engine  for  its  six-cylinder  car  throughout  1917. 

Changing  Hudson  33  Into  Delivery  Car 

Editor  The  Automobile: — I  have  a  1911  Hudson  33 
torpedo  body  five-passenger  car  which  I  wish  to  change  into 
a  commercial  body  to  use  for  delivery  of  farm  produce.  Is 
there  any  body  made  to  fit  these  conditions?  The  gasoline 
tank  would  have  to  be  relocated  as  it  is  now  under  the  front 


Mansfield,  Mass.  S.  F.  F. 

— You  would  have  to  take  this  matter  up  with  a  carriage 
builder.  There  is  no  stock  body  made  which  would  suit  you. 
You  must  be  very  careful  that  you  do  not  overload  the 
chassis  since  the  frame,  springs  and  axle  are  only  designed 
to  sustain  the  weight  of  five  passengers  and  any  dead  load 
which  you  put  on  it  ought  not  to  be  greater  than  that. 

Assuming  you  convert  the  body,  the  useful  load  it  would 
carry  in  addition  to  the  driver  ought  to  be  limited  to  600  lb. 

There  is  no  reason  why  you  should  not  continue  to  keep  the 
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gasoline  tank  under  the  driver's  seat.  Our  advice  is  that 
you  discuss  the  matter  with  someone  near  you  who  you  think 
could  build  a  body  and  got  his  ideas  on  it.  The  usual  way 
to  get  a  reasonable  platform  space  is  to  build  wooden  cross 
pieces  which  will  lift  the  platform  about  1  ft.  above  the 
top  of  the  wheel.  Possibly  you  could  move  the  driver's  seat 
forward  by  setting  the  steering  gear  more  nearly  vertical 
but  it  is  very  likely  the  position  of  the  gear  lever  and  of  the 
pedals  will  prevent  you  gaining  much  in  this  way.  Probably 
the  cheapest  plan  would  be  to  leave  the  front  seat  as  it  is 
and  substitute  a  small  platform  for  the  tonneau. 

Information  on  Nitrogen  Filled  Bulbs 

Editor  The  Automobile:— Do  nitrogen-filled  bulbs  give 
more  light  than  regular  vacuum  type  with  the  same  amount 
of  feed  from  battery? 

2 —  What  would  be  proper  candlepower  nitrogen  bulbs  to 
substitute  for  regular  vacuum  type  16  cp.  bulbs  in  headlight, 
would  it  be  21  cp.? 

3 —  What  would  be  the  approximate  added  burden  to  6-volt 
battery  regularly  using  15  cp.  vacuum  type  headlights  to 
substitute  36  cp.  nitrogen  bulbs,  the  regular  vacuum  type 
consuming  2*4  amp.  and  the  36  cp.  nitrogen  bulbs  consuming 
4  amp.? 

4 —  Using  regular  vacuum  type  16  cp.  bulbs  of  2  amp.  gen- 
erator shows  battery  charge  at  about  16  m.p.h.  when  head- 
lights are  turned  on.  At  about  what  speed  would  battery 
charge  using  36  cp.  nitrogen  bulbs  of  4  amp.? 

6— Does  a  21  cp.  nitrogen  bulb,  actually  give  6  more  candle- 
power  than  a  15  cp.  regular  vacuum  bulb  when  each  bulb 
uses  2*4  amp.? 

Peebles,  Ohio.  A.  C.  P. 

—Yes. 

2—  Yea. 

3—  The  addition  would  be  the  difference  between  the  cur- 
rent drawn  by  the  small  bulb  and  that  needed  for  the  large 
one. 

4 —  It  is  not  possible  to  answer  this  without  knowing  the 
exact  characteristic  curve  for  the  generator. 

6— It  ought  to  do  so. 

Fitting  Route  Indicator  to  Speedometer 

Editor  The  Automobile: — I  am  interested  in  connecting 
a  route  indicator  to  the  Warner  speedometer  with  which  my 
1916  Cadillac  eight  is  equipped,  and  I  am  at  a  loss  how  to 
determine  the  exact  speed  of  the  shaft  at  the  point  where  it 
it  connects  with  the  speedometer. 

2 — The  closest  I  can  come  to  it  is  690  r.p.m.  I  am  advised 
by  the  Stewart  people  that  the  speed  of  the  shaft  on  their  old 
model  speedometer  was  2523  r.p.m.,  and  on  their  1912  model 
was  1009;  but  they  failed  to  give  me  the  speed  of  the  later 

Occoquan,  Va.  G.  A.  D. 

—The  speedometer  shaft  on  your  car  should  turn  680  times 
in  a  mile  in  order  to  register  mileage  correctly.  It  will  do 
this  if  the  car  is  equipped  with  standard  size  tires  36  by 
4H  in. 

2 — When  speedometer  shaft  speeds  are  given  in  the  revolu- 
tions per  minute  this  usually  means  revolution  per  minute  at 
some  particular  number  of  miles  per  hour. 

Oil  Satisfactory  in  Ford  Cups 

Editor  The  Automobile:— Kindly  advise  me  if  it  is  de- 
sirable to  substitute  grease  cups  for  the  present  oil  cups  on  a 
Ford  car  and  if  they  are  as  wtisfactory  as  concerns  lubrica- 
tion as  the  oil  cups? 

2 — Where  can  I  secure  grease  cups  for  the  Ford  to  re- 
place the  oil  cups  having  a  large  grease  capacity?  Also  cups 
having  a  large  oil  capacity  to  replace  the  present  system? 
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3—  Is  there  any  power  pump  that  has  proven  successful 
on  the  Ford?  What  are  the  merits  of  the  spark  plug  pumps? 
I  have  heard  that  they  are  detrimental  to  the  engine. 

Hot  Springs,  Va.  R.  B.  D. 

— As  long  as  you  keep  the  oil  cups  filled  lubrication  will 
be  just  as  good  as  you  will  get  with  grease.  Many  engineers 
greatly  prefer  oil  to  grease,  as  it  flows  much  more  easily  in 
cold  weather. 

2—  You  could  get  greasecups  or  large  oil  cups  from  any 
good  accessory  house  or  your  dealer  could  obtain  them  for 

you. 

3 —  Any  of  several  tire  pumps  will  give  you  satisfaction. 
The  spark  plug  pumps  are  very  good  and  cannot  possibly 
damage  the  engine.  If  you  purchase  one  of  these  pumps  do 
not  forget  that  it  is  most  effective  when  the  engine  is  run- 
ning slowly.  If  the  engine  is  speeded  up  too  much  the  piston 
in  the  pump  will  not  draw  in  a  full  charge  as  it  does  not 
get  time  to  make  its  return  stroke. 

55,000  Wire  Wheel  Care  in  1916 

Editor  The  Automobile:— Kindly  advise  the  probable 
number  of  automobiles  equipped  with  wire  wheels  during 
the  1916  season  and  also  the  probable  number  of  cars  to  be 
equipped  with  wire  wheels  in  the  1917  season. 

Johnstown,  Pa.  F.  H.  M. 

— At  the  present  time  we  estimate  that  about  56,000  new 
cars  have  been  equipped  with  wire  wheels  in  1916  and  the 
manufacturers  expect  that  fully  200,000  will  use  them  in 
1917. 

Bijur  Regulator  Wiring  Diagram 

Editor  The  Automobile:— Will  you  kindly  give  me  a  wir- 
ing diagram  of  a  Bijur  regulator,  showing  how  same  ia  con- 
nected to  a  1913  Packard  car  generator,  replacing  the  mer- 
cury regulator  made  by  the  Dclco  company. 

2 — Also  give  a  diagram  showing  the  internal  circuits  of 
same  and  any  other  data  you  may  have  explaining  its  oper- 
ation. 

New  York  City.  B.  F.  K. 

— Fig.  1  shows  the  connections  to  a  Bijur  regulator.  Re- 
garding the  internal  mechanism,  this  Bijur  regulator  is  a 
vibrating  field  voltage  controller  described  on  page  741  of 
The  Automobile  for  Oct.  21,  1916.  The  diagram  of  the 
vibrating  type  regulator  published  herewith  shows  all  the 
essential  details  of  the  Bijur  instrument. 


Flo.  1— WIHng  diagram  of  a  BIJor  regulator,  showing  connae- 
tlona  aa  used  on  a  1913  Packard  generator 
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Hercules  Auxiliary  Hearing 

THESE  bearings  are  designed  to  in- 
crease the  carrying;  capacity  of 
Ford  cars  and  to  prevent  the  break- 
age of  axle  shafts.  The  bearings  remove 
the  weight  of  the  car  and  load  from  the 
axle  shafts  and  permit  the  use  of  solid 
rubber  tires  or  demountable  rims  by  tak- 
ing care  of  the  extra  weight.  The  manu- 
facturer states  that  these  bearings  also 
eliminate  wobbling  of  the  wheels  and 
side  sway.  A  set  consists  of  two  com- 
bined radial  and  thrust  bearings  capable 
of  carrying  a  load  of  3800  lb.  at  axle 
speed.  These  bearings  arc  mounted  on 
the  outer  ends  of  the  Ford  rear  axle 
housing  and  engage  steel  brackets  to  be 
fitted  in  the  inside  of  the  brake  drums. 
These  brackets  are  secured  by  six  spe- 
cial bolts,  replacing  the  bolts  used  for 
fastening  the  brake  drums  and  hub 
flanges  to  the  wheels.  When  the  wheels 
are  in  place  on  the  axle  shafts,  these 
steel  brackets  engage  the  outer  race  of 
each  auxiliary  bearing,  bringing  these 
bearings  only  1^4  in.  from  the  center 
of  the  wheel.  Thus  they  carry  the  load 
close  to  and  on  the  wheels.  The  bearings 
can   be    installed   by   anyone   with  a 


wrench,  no  machine  work  or  change  in 
the  Ford  wheels  or  axles  being  required. 
—  Hercules  Auxiliary  Bearings  Works, 
327  S.  La  Salle  Street,  Chicago,  111. 

Superior  Spot  Lamp 

Combining  the  functions  of  a  spot  and 
trouble  light  this  lamp  can  be  moved  in 
any  direction  desired  and  throws  a  di- 
rect beam  of  light  far  in  advance  of  the 
car.  It  has  a  silver-plated  spun  brass 
reflector  and  the  exterior  is  finished  in 
dark  enamel  which  the  manufacturer 
states  will  not  peel.    The  lamp  is  fitted 


M.  and  M.  rim  contractor 


Section    through  Ford 
hub,  showing  Hercules 
bearing  mounting 


York    Gaa  Savar 
which  admits  addi- 
tional air  Intake 


with  an  adjustable,  removable  mirror 
at  the  back  of  the  clamp  so  that  the 

driver  can  see  cars  coming  up  behind. 
The  lamp  itself  is  a  6  volt  21  candle- 
power  nitrogen  type  with  double  con- 
tact, the  switch  being  on  the  end  of 
the  handle.  The  windshield  attachment 
is  of  heavy  steel  with  strong  bolts  to 
prevent  the  lamp  from  sliding.  The 
lamp  is  6V*  in.  in  diameter  over  all  and 
the  length  from  the  switch  to  the  lens 
is  7%  in.  A  cord  10  ft.  in  length  is 
supplied  with  each  lamp  for  use  as  a 
trouble  detector.  —  Pittsburgh  Lamp, 
Brass  and  Glass  Co.,  Pittsburgh,  Pa. 

M.  &  M.  Kim  Contractor 

A  tool  for  removing  or  replacing  rims 
of  the  Standweld,  Baker,  Firestone,  De- 
troit or  Kelsey  type.  Clamps  connected 
by  a  threaded  rod  are  fastened  on  op- 
posite sides  of  the  rim,  and  the  rim  con- 
tracted by  means  of  a  turnbuckle.  Turn- 
ing the  buckle  in  the  opposite  direction 
expands  the  rim  to  its  original  position. 
Price,  $1. — M.  &  M.  Mfg.  Co.,  Bayside, 
N.  Y. 

The  York  Gaa  Saver 

An  auxiliary  air  valve  screwed  into 
the  intake  manifold.  It  consists  of  a 
metal  nipple  carrying  an  adjustable 
nozzle  whereby  the  amount  of  additional 
air  entering  the  manifold  may  be  regu- 
lated. The  installation  requires  the 
drilling  of  a  11/32  in.  hole  in  the  intake 
manifold  just  below  the  spread,  tapping 
it  to  Vh  in.  std.,  and  screwing  in  the 
valve.  Price,  $3. — York  Gas  Saver  Co.. 
1518  Jefferson  Avenue,  East,  Detroit, 
Mich. 

Nami-.On  Robe 

The  owner's  name  is  interwoven  in  the 
edge  of  the  robe.  It  is  made  of  long 
fiber  mohair  and  bound  with  triple- 
stitched  felt.  The  robe  is  reversible, 
having  one  color  on  one  side  and  the 
other  color  on  the  reverse.  The  name  is 
woven  so  as  U>  show  on  both  sides.  The 
robe  is  claimed  to  be  durable  and  warm 
without  being  bulky  or  heavy.  Price, 
64  by  72  in..  $12.50;  54  by  84  in.,  $16.— 
J.  A  E.  Dawson.  Palethorp  and  Somer- 
set Streets,  Philadelphia,  Pa. 


Superior  tpot  and  trouble  light 


Ford  rear  wheel  removed,  showing  Hercules  auxiliary  bearing  In  pile* 
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Standards  Committee  Accepts  Four  S.  A.  E.  Reports 

(Continued  from  page  645) 


width  of  the  V  is  to  be  3 
length  2.6  mm.,  as  illustrated. 

Location  of  Filament  tn  Bulb — 7 — All 
headlamp  bulbs  regardless  of  their  diam- 
eter are  to  have  the  center  of  the  filament 
located  in  the  axis  of  the  bulb,  1%  in. 
from  a  plane  tangent  to  the  nearer  sides 
of  the  locating  pins  in  the  bulb  baBC,  as 
in  the  sketch.  _  _ 

Location  of  Receptacle  tn  Headlamp— 
8— All  headlamp  receptacles  are  to  be  lo- 
cated in  the  reflectors  so  that  a  plane 
passing  through  the  registering  points  of 
the  bayonet  slots  is  lhi  in.  from  the  focal 
point  of  the  reflector  when  the  receptacle 
U  at  the  mid-point  of  its  adjustment,  as 
illustrated. 

Focal  Length  of  Reflector— 9— It  is 
tentatively  recommended  that  all  head- 
lamp reflectors  be  made  as  near  as  pos- 
sible to  the  outline  of  a  true  parabola 
of  1 V4  in.  focal  length,  as  in  the  drawing. 

Limits  on  Location  of  Filament* — 10 — 
Investigation  is  being  carried  on  in  re- 
gard to  the  practicability  of  locating  fila- 
ments within  limits  close  enough  to  avoid 
the  necessity  of  adjustments  for  focus- 
ing, or  at  least  of  focusing  in  replacing 


and  its  various 


11—  At  the  present  time,  filaments  are 
located  in  the  glass  portion  of  the  bulb 
by  eye,  and  the  glass  bulb  is  afterward 
cemented  into  the  base,  its  exact  position 
being  dependent  upon  variation  in  the 
size  of  the  bulb. 

12 —  Under  these  conditions  it  is  said 
that  the  total  variation  is  held  within 
limits  of  1/16  in.  plus  or  minus.  One  of 
the  largest  manufacturers  of  bnlbs  has 
reported  that  the  cost  of  bulbs  would  be 
increased  by  from  6  to  10  cents  each  by 
changes  in  manufacturing  methods  which 
would  hold  the  center  of  the  filaments 
within  1/64  in.  of  the  bulb  axis  and 
within  1/32  in.  (plus  or  minus)  of  the 
standard  distance  from  the  pins  in  the 


Mounting  of  Starters,  Generators  and 
Distributers — 13 — The  sub-divi- 


_  electrical  units  has  been  doing 
active  work,  but  is  not  yet  prepared  to 
offer  final  recommendations.  Definite 
proposals  for  mounting  starting  motors 
and  generators  have  been  proposed  and 
criticized.  Members  of  the  sub-division 
are  engaged  in  trying  out  the  proposals 
on  layouts  of  engines  of  different  make, 
in  order  to  revise  the  proposals  so  as  to 
make  them  suitable  to  existing  engine 
designs  as  far  as  possible.  It  is  hoped 
that  this  work  will  be  completed  before 
the  end  of  the  present  calendar  year. 

14 — Standard  dimensions  for  ignition 
distributers  have  been  formulated  with 
the  co-operation  of  interested  manufac- 
turers. The  dimensions  are  suitable  for 
mounting  the  distributer  either  on  the 
engine  or  on  the  generator.  The  pro- 
posal has  not  yet  been  submitted  to  the 
division. 

Storage  Battery  Subjects — 15 — A  sub- 
division has  been  appointed  and  has  done 
some  preliminary  work  in  regard  to 
terminals  of  storage  batteries  for  gaso- 
line cars.  Another  subject  which  this 
sub-division  will  consider  is  dimensions 
for  storage  battery  compartments. 

Among  the  speakers  were  A.  G.  Batch- 
elder,  Dr.  H.  M  Rowe  and  J.  O.  Lagorz 
of  the  American  Automobile  Assn. 
W.  E.  McKechnie,  electrical  engineer, 
Cadillac  Motor  Car  Co.,  stated  that  the 
research  of  the  headlight  glare  sub- 
division showed  that  the  problem  was 
very  complicated  and  that  no  solution 
could  be  reached  until  scientific  study  re- 
vealed certain  causes  of  glare  not  now 
known.  To  this  end  he  proposed  that  a 
separate  division  be  created  to  consist  of 
a  few  members  deeply  versed  in  the  sub- 

K,  to  co-operate  with  other  engineering 
ies  in  the  electrical  and  illuminating 
field  in  collaboratively  solving  the  ques- 
tion. This  proposal  was  enthusiastically 
received  in  view  of  the  imminence  of 
much  drastic  legislation  at  great  varia- 
tion pending  in  different  states. 

The  problem  first  encountered  by  the 
was  the  variation  in 


position  on  different  bulbs  which  de- 
stroyed the  focus  and  caused  stray  and 
reflected  lights.  It  is  working  now  to 
standardize  filament  position  and  shape 
but  more  research  is  needed,  espe- 
cially in  determining  correct  focal  length 
for  ample  Illumination  without  glare  and 
provision  for  tolerance  in  filament  plac- 
ing without  manual  adjustment.  Mr. 
Rowe  also  supported  the  suggestion  in 
telling  the  committee  something  of  the 
existing  legal  situation. 

Truck  Standards 

Discussion  of  military  truck  standards 
followed  the  report  of  the  truck  control 
standards  chairman,  H.  D.  Church, 
Packard  Motor  Car  Co.  All  the  recom- 
mendations were  approved  with  the  un- 
derstanding that  the  standards  did  not 
mean  to  require  any  segment  for  spark 
throttle  levers  being  recognized  as  advan- 
tageous in  commercial  work  and  impera- 
tive in  military  application.  The  report 
follows: 

Truck  Control  Standards 

1 — The  following  recommendations  ap- 
ply to  both  right  and  left  drive  trucks: 
Gearshift  and  Hand  Brake  Levers— 
2 — It  is  recommended  that  the  gearshift 
and  hand  brake  levers  be  placed  at  the 
driver's  right,  with  the  hand  brake  lever 
to  the  right  of  the  gearshift  lever.  The 
hand  brake  lever  Is  to  be  pulled  back 
for  brake  application.  The  gearshift 
lever  is  to  be  fitted  with  a  latch  guarding 
the  reverse  position,  or  the  equivalent 
of  a  latch,  when  used  with  either  a  three 
or  four-speed  transmission. 

Gearshift  Lever  Handle  Position* — S 
— It  is  recommended  that  for  three-speed 
transmissions  the  positions  of  the  gear- 
shift lever  handle  be  the  same  as  recom- 
mended by  the  miscellaneous  division  for 
standardization  for  pleasure  cars.  Four- 
speed  transmissions  are  to  have  the  for- 
ward speeds  so  arranged  that  the  gear- 
shift handle  in  high  speed  is  in  the  same 
position  as  with  the  three-speed  trans- 
mission, low  speed  occupying  the  place 
of  reverse.  The  location  of  the  reverse 
position  is  to  be  left  optional.  It  is 
further  recommended  that  with  either 
three-speed  or  four-speed  transmissions, 
the  various  speeds  be  clearlv  indicated, 
either  on  the  gate  or  at  the  base  of  the 
gearshift  lever. 

Clutch  and  Brake  Pedal— 4— It  is  rec- 
ommended that  the  clutch  pedal  be  located 
to  the  left  of  and  the  foot  brake  pedal 
to  the  right  of  the  fore  and  aft  center 
line  of  steering  column. 
Accelerator  Pedal— 5— It  is  recom- 
that  the  accelerator  pedal  be 


r  i« 
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diagram  of  headlamp  reflector  and  recep- 
of  reflector— V/»  In.   Right— Location  of 
Above — Vacuum  bulb 


placed  to  the  right  of  the  brake  pedal. 

Spark  and  Throttle  Hand-Levers — 6 — 
It  is  recommended  that  spark  and  throttle 
hand-levers,  if  used,  should  be  located 
to  the  right  of  the  fore  and  aft  center 
of  the  steering  column.  The  spark  lever 
should  be  the  shorter  of  the  two  and 
both  levers  carried  on  stationary  sectors. 
Both  levers  should  be  arranged  so  that 
they  are  pushed  forward  to  advance  the 
spark  and  to  open  the  throttle. 

Military  Specifications  Mangled 

The  tentative  military  truck  specifica- 
were  literally  torn  to  shreds  as  to 
,  Henry  Souther  maintaining  stand- 
( Continued  on  page  681) 
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Details  of  Argentine  Trade-Mark  Law— Part  II 


file 


aggrieved  by  the  mark  may 
,  and  the  applicant's  at- 


torney is  notified  and  given  an  oppor- 
tunity to  reply.  If  the  opposition  is 
bused  on  a  previous  registry  or  is  not 
merely  capricious,  the  Office  cannot  de- 
cide the  case,  and  the  proceeding*  are 
suspended.  Applicant  may  then  usk  for 
the  case  to  be  sent  to  the  Federal 
Courts,  where  the  proceedings  take  the 
nature  of  an  ordinary  lawsuit. 

Renewals :  At  the  end  of  the  10  years 
period  the  registration  may  be  renewed 
for  an  equal  period,  and  so  on  indefi- 
nitely. The  proceedings  are  exactly  the 
same  as  in  the  original  application.  The 
term  begins  as  from  the  date  of  grant, 
although  the  mark  is  protected  as  against 
subsequent  applications  from  the  mo- 
ment when  it  is  filed. 

Secret  manner  of  printing :  Applicant 
may  keep  secret  the  manner  of  printing 
the  mark  in  certain  cases.  In  such  cases 
the  process  of  printing  must  be  fully  de- 
scribed and  the  description  filed  together 
with  the  application,  in  a  sealed  envelope, 
which  may  only  be  opened  in  open  court 
in  case  of  litigation. 

Infringement:  All  infringement  cases 
are  tried  in  the  Federal  Court*.  The 
penalty  (see  previous  clause  on  this  sub- 
ject) consists  of  a  fine  of  |20  to  $500 
Argentine  and  arrest  from  1  month  to 
1  year,  not  redeemable  by  payment  of 
money.  The  goods  sold  under  a  mark  de- 
clared by  the  court  to  be  an  infringement 
are  confiscated  and  sold  for  the  benefit 
of  the  school  fund.  The  sentence  of  the 
Federal  Court  may  be  carried  to  the 
Federal  Chamber  of  Appeals  and  the 
winner  of  the  suit  may  then  sue  the 
loser  for  damages  in  the  common  courts, 
if  so  declared  in  the  sentence. 

Administration :  The  author  would  be 
lacking  in  gratitude  for  courteous 
treatment  experienced  from  the  entire 
staff  of  the  Argentine  Patent  and  Trade 
Mark  Office  during  many  years,  if  he 
failed  to  close  this  article  without  a  word 
of  commendation  for  them.  Above  all  he 
desires  to  state  his  sincere  conviction  that 
this  department  is  carried  on  in  a  spirit 
of  fairness  and  justice,  interpreting  the 
law  in  so  far  as  it  lies  within  its 
province  to  do  so,  in  an  able  and 
strictly  impartial  manner.  Although 
it  may  seem  to  some  applicants  that 
their  cases  are  unduly  delayed,  this 
is  entirely  due  to  the  gTeat  increase  in 
the  number  of  applications  without  the 
corresponding  increase  in  staff. 

There  are  twenty-five  different  classi- 
fications   for    copyright  consideration, 
those  quoted  below  apply  to  the  automo- 
bile industry: 
Class  it.— Machines,  apparatus  and 
of  transport  in  general,  their 


(Continued  from  page  646) 

various    parts    and    their  accessories. 

Such  as:  Locomotives,  rolling  stock 
for  railways  and  tramways,  telpherage 
systems,  rails,  semaphores,  cranes  and 
winches,  movable  bridges,  endless  car- 
riers, lifts  or  elevators,  freight  elevators, 
endless  screws,  automobiles,  aeroplanes, 
airships,  balloons,  motorcycles,  bicycles, 
carts  and  carriages  in  general,  hydro- 
planes, ships,   motor  launches,  boats, 


Claee    1 7. — Caoutchouc,   rubber  and 


and  in  every  state  of  preparation,  and  all 
articles  made  of  that  substance,  except 
those  used  in  electricity,  surgery  or  or- 
thopjedia. 

Such  as:  Transmission  belts,  air 
chambers  and  covers  for  vehicle  tires, 
balls  and  toys,  tubes,  plate,  cord,  etc. 

Class  19. — Leather  furs  and  skins, 
wrought  and  unwrought,  not  included  in 
other  classes.  Saddlery  and  harness, 
trunks,  and  traveling  goods  generally. 

Such  as:  Fur  garments,  harnesses, 
trappings,  horse  furnishings,  whips, 
blankets  for  animals,  buckles,  stirrups, 
bits,  spurs,  reins,  trunks  and  valises  in 
general,  straps,  portmanteaux,  walking 
stick  cases,  hat  cases. 

Claee  to.— Electricity,  electrical  ma- 
chinery, supplies,  apparatus  and  acces- 
sories for  the  production  of  power,  heat 
and  light,  telephony,  telegraphy  and 
wireless  telegraphy. 

Such  as:  Dynamos,  alternators,  re- 
sistances, magnetos,  telegraphic,  tele- 
phonic and  radiographic  apparatus,  elec- 
tric lamps  in  general;  sockets,  tulip*  and 
globes,  motors,  commutators,  wire  and 
cable  for  electrical  use,  transformers, 
carbons  for  electric  lamps,  insulators, 
voltmeters,  ammeters  and  other  measur- 
ing and  experimental  apparatus;  insu- 
lating fabrics,  accumulators,  batteries 
and  cells. 

Close  14. — Apparatus  and  articles  for 
heating;  ventilation,  illumination,  re- 
frigeration, hydrotherapy,  sanitary  ar- 
ticles, machines,  apparatus  and  supplies 
for  cleaning,  in  general,  washing,  soak- 
ing and  cleaning  clothes. 

Such  as:  Ranges,  braziers,  heating 
devices,  stoves,  central  heating  boilers, 
radiators,  thermo-syphons,  still  worms, 
ventilators,  aspirators,  air  injectors,  gas 
generators,  lamps  o'  all  kinds,  lighting 
devices,  luminous  buoys,  chandeliers, 
lanterns  (of  all  kinds),  freezing  ma- 
chines, machines  for  making  ice  and  ice 
creams,  refrigerators,  shower  bath  ap- 
paratus, douches,  baths  of  all  kinds, 
bath-tubs,  lavatories,  water-closets,  bi- 
dets, syphons,  traps  and  other  sanitary 
articles,  machines,  apparatus  and  articles 
for  washing,  wringing,  ironing,  and  dry- 
ing; carpet,  curtain  and  tapestry  clean- 


ers, vacuum  cleaners,  brooms,  feather 
dusters,  brushes,  mops,  polishing  cloths 
and  skins;  metal,  wood,  clothes,  and 
leather  cleaning  soaps,  pomades,  powders 
and  liquids;  starch,  borax,  soda,  bluing, 
preparations  for  polishing  and  waxing 
floors,  stain  erasers,  etc. 

Class  15. — Fabrics  and  textures  in 
general;  knitted  fabrics;  table  linen,  and 
linens  in  general. 

Such  as:  Wool,  silk,  linen,  cotton,  jute 
and  other  vegetable  fiber  cloths  and  fab- 
rics, waterproof  or  not;  mixtures  of  the 
same;  knitted  goods,  stockings,  under- 
shirts, underwear  made  of  these  fabrics; 
table  cloths  and  napkins,  sheets,  pillow 
cases,  quilts  and  blanket*. 

Class  10. — Hardware,  cutlery,  painta 
and  colors,  locksmithery,  ironmongery, 
builders'  hardware,  house  furnishing, 
bazaar  articles  and  tinmongery;  non- 
electric cable,  canvas  goods;  picture 
frames  and  moldings;  basketware,  etc. 

Such  as:  Tools  In  general  with  or 
without  edge  or  point,  not  otherwise 
classified;  razors  and  safety  razors;  cut- 
lasses; knives,  forks  and  spoons;  dag- 
gers, colors  and  paints;  varnishes,  seal- 
ing wax,  lacquers,  wall  paper,  brushes, 
oil  and  turpentine  for  paints,  rope, 
twine,  and  cord  of  hair  or  fiber,  locks, 
bolts,  hinges,  chains,  anchors,  articles  of 
ironmongery,  of  tin,  brass,  and  the  like; 
kitchen  utensils,  iron  glazed  and  enamel 
ware,  nails  and  screws,  tents,  flags,  can- 
vas awnings,  sails,  bags  of  any  kind  of 
cloth  for  any  purposes;  insulating  cloths 
and  papers;  damp-proof  materials;  bot- 
tle caps,  corks  and  metallic  stoppers,  fire 
kindlers,  night  tapers,  baskets  and  simi- 
lar objects  in  general;  chains  of  all 
kinds,  transmission  belts  in  general;  ex- 
cept those  of  caoutchouc  or  rubber. 

Close  S. — Machines  and  apparatus  of 
every  kind  of  industry  not  otherwise 
classified,  parts  of  the  same;  accessories 
and  implements  for  dyeing  or  filtering. 
Machines,  apparatus  and  implements  of 
agriculture,  aviculture,  apiculture,  fish 
culture,  dairy,  grape,  wine  culture,  for- 
estry, and  cooperage. 

Such  as:  Pumps,  generators  for 
motors,  machines  driven  by  water,  gas, 
naphtha,  steam  and  the  like,  machine 
ing  machines  and  needles  for  same;  fire 
tools,  boilers  not  otherwise  *  classified ; 
motors,  sewing,  knitting  and  embroider- 
extinguishing  engines,  pumps  and  appa- 
ratus, etc. 

(To  Be  Continued.) 


Doehler  Moves  Brass  Dept. 
Bbooklyn,  N.  Y.,  Oct.  10 — The  Doeh- 
ler Die  Casting  Co.  has  removed  its 
brass-back    bearing    department  from 
Brooklyn  to  its  new  Toledo,  Ohio,  plant 
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Accessory  Spaces  Allotted  to  87  Concerns 


(.Continued  from  page  642) 


Goods  Co.;  Lumen  Bearing  Co.;  Parry 
Mfg.  Co.;  Wagner- Hoyt  Electric  Co.; 
West  Side  Foundry  Co.;  Rubber  Insu- 
lated Metals  Corp.;  and  the  Syracuse 
Malleable  Iron  Works. 

The  list  of  exhibitors  follows: 

NEW  YORK  AND  CHICAGO 

A.  B.  C.  Starter  Co  Detroit.  Mich. 

America.-)  Bronxe  Co  Berwyn.  Pa. 

American  Hardware  Corp.  (Cnrbln  Screw 

Corp.  Division)   New  Britain.  Conn. 

Au-To  Comprfiw  Co  Wilmington.  Ohio 

Automobile  Supply  Mfg.  Co ..  Brooklyn,  N.  Y. 

Benford  Mfg.  Co  ML  Vernon.  N.  Y. 

Brown -Lip*  Chapln  Co  Syracuse.  N.  Y. 

Brown-Llpe  Gear  Co  Syracuse,  N.  Y. 

Brunner  Mfg.  Co  Utlca.  N.  Y. 

Buda  Co  Harvey.  IlL 

Byrne-Klngxton  A  Co  Kokomo,  Ind. 

Carr  Co.,  F.  S  Boston.  Mara. 

Celfor  Tool  Co  Buchanan.  Mich. 

Champion  Ignition  Co  Flint,  Mich. 

Corning  Glass  Works  Corning,  N.  Y. 

Cowles  A  Co.,  C  New  Haven,  Conn. 

Corcoran- Victor  Co  Cincinnati,  Ohio 

Cramp  A  Sons  Ship  A  Engine  Building 

Co.,  Wm  .Philadelphia,  Pa. 

Dann  Products  Co  Chicago,  III. 

Detroit  Weatherproof  Body  Co.  

Dixon  Crucible  Co..  Joseph.  .Jersey  City.  N.  J. 

Doehler  Die  Casting  Co  Brooklyn,  N.  Y. 

Dyneto  Electric  Co  Syracuse.  N.  Y. 

E.  A.  Laboratories  Co.,  Inc. .  .Brooklyn.  N.  Y. 

Eclipse  Machine  Co  Ktmlra,  N.  Y. 

Electric  Storage  Battery  Co.,  Philadelphia,  Pa. 

Eva  pro  Mfg.  Co   Detroit.  Mich. 

Ferro  Machine  A  Fdry.  Co. .  .Cleveland.  Ohio 

Flndelsen  *  Kropf  Mfg.  Co  Chicago,  IlL 

Gabriel  Mfg.  Co  Cleveland.  Ohio 

Gemco  Mfg.  Co  Milwaukee,  Wis. 

General  Electric  Co  Schenectady.  N.  Y. 

Globe  Machine  A  Stamp.  Co.  .Cleveland.  Ohio 

Gould  Storage  Battery  Co  New  York  City 

Gray  *  Davis  Boston,  Mann. 

Halladay  Co..  L,  P  Streator.  111. 

Hall-Thompson  Co  Hartford,  Conn. 

Hartford.  Inc.,  Edward  V.. Jersey  City.  N.J. 

Haasler.  Robert  H  Indianapolis.  Ind. 

Hayes  Mfg.  Co  Detroit.  Mich. 

Hayes  Wheel  Co  Jackson.  Mich. 

Hfinse  Co.,  John  O  Springfield.  Ohio 

Helnse  Electric  Co  Lowell,  Mass. 

Kellogg  Mfg.  Co  Rochester.  N.  Y. 

Kent  Mfg.  Wins..  Atwater. .  .Philadelphia.  Pa. 

Klaxon  Co  Newark.  N.  J. 

Kokomo  Electric  Co  Kokomo.  Ind. 

Leather  Tire  Goods  Co.  .Niagara  Falls.  N.  Y. 

Leece-Nevlllo  Co  Cleveland,  Ohio 

Upman  Air  Appliance  Co  Belolt,  Wis. 

Lumen  Bearing  Co  Buffalo.  N.  Y. 

Mann  Co..  F.  W  Milford.  Mass. 

Master  Carbureter  Corp  Detroit.  Mich. 

Mosler  A  Co..  A.  R  Mt.  Vernon,  N,  Y. 

Motnmeter  Co  Long  Island  City.  N.  Y. 

New  York  Coll  Co..„  J*e_w  Tork..c1*v 


Rochester.  N. 


Otis  Elevator  Co  New  York.  N.  Y. 

Pantasote  Co  New 

Parry  Mfg.  Co  Indian 


West  Sid*  Pd 


&  Mfg. 

.  Co... 


..Philadelphia.  Pa. 
>.. Hartford.  Conn. 
.New  York.  N.  Y. 
.Philadelphia.  Pa. 
. . . .  Pottatown,  Pa. 
 Ithaca,  N.  Y. 


r  York.  N.  Y. 
.  ilianapolls.  Ind, 

Perfection  Spring  Co  Cleveland.  Ohip 

Plel  Co..  The  O  Long  Island  City  N.  Y. 

Pest-O-LIt*  Co  Indianapolis.  Ind. 

Royal  Equipment  Co  Bridgeport.  Conn. 

Rarer  Co  ,  J.  H  Rochester,  N.  Y. 

Schroder's  Son,  Inc.,  A  Brooklyn,  N.  Y. 

Shakespeare  Co  Kalamaswo.  Mich. 

Bhaler  Co..  C.  A  Waupln,  Wis. 

Sparks-Wlthlngton  Co  Jackson.  Mich 

Splltdorf  Electrical  Co  Newark,  N.  J. 

Hprlngfleld  Body  Co  Springfield.  Mass. 

Standard  Thermometer  Co  Ronton.  Mans. 

8t»nd»rd  Welding  Co  Cleveland,  Ohio 

Stewart  Warner  Speedometer  Corp., 

Chicago.  111. 

Stromberg  Motor  Devices  Co  Chicago,  111. 

0.  s.  Light  A  Heat  Corp,.  Niagara  Falls.  N.  Y. 
Pnlversal  Shock  Eliminator,  Inc.. New  York 

Vacuum  Oil  Co  New  York  N.  Y. 

Van  Blcklen  Co   ...Elgin,  III. 

Veeder  Mfg.  Co  Hartford,  Conn. 

Voorhees  Rubber  Mfg.  Co.. Jersey  City.  N.  J. 
Wagner-Hovt  Electric  Co... New  York,  N.  Y. 

Watch  Co  Waltham.  Muss. 

Co. 

l'ittsl  urch.  r.i. 

 Troy,  N.  Y. 

ter  Co.,  Inc.. 

Indianapolis,  Ind. 
i  Battery  Co. .  .Cleveland.  Ohio 
NEW  YORK  ONLY 
Blackledge  Mfg.  Co.,  J.  W ......  Chicago  III. 

Bosch  Magneto  Co  New  York,  N.  Y. 

Breexe  Carbureter  Co  Newark.  N.  J. 

Rudd  Mfg.  Co..  Edward  G.  .Philadelphia.  Pa. 

English  A  Merslck  Co  New  Haven,  Conn 

neneral  Rakellts  Co  New  York.  N.  Y. 


Hale  A  Kllburn  Co..  

Hartford  Machln-  Screw 

Herx  &  Co  

Janney-Stcinmetz  A  Co. 
Light  Mfg.  A  Fdry.  Co.. 

Morse  Chain  Co  

Rubber  Insulat.d  Metals  Corp.. 

Plalnfleld.  N.  J. 
Syracuse  Malleable  Iron  Wks„  Syracuse,  M.  Y. 
Ward  Leonard  Klec  Co....Mt.  Vernon,  N.  Y. 
Zenith  Carbureter  Cn  Detroit.  Mich. 

CHICAGO  ONLY 

Badger  Brass  Mfg.  C<>  Kenosha,  Wis. 

Continental  Motors  Co  l>etrolt.  Mich. 

Edison  Storage  Battery  Co  Orange,  N.  J. 

Oarford  Mfg.  Co  Sv,rTa-  °h,,° 

Imperial  Brass  Mfg.  Co   Chicago  111. 

Oakes  Co  Indianapolis.  Ind. 

Remy  Electric  Co  Anderson.  Ind. 

Slmms  Magneto  Co  East  Orange.  N.  J. 

Vesta  Accumulator  Co  Chicago  IlL 

Warner  Gear  Co   „ .  .Muncle,  Bid. 

Waukesha  Motor  Co  Waukesha.  Wis. 

Wilson  A  Co  Chicago.  IlL 

The  complete  list  of  exhibitors  last 
year  showed  306  accessory  exhibitors  at 
New  York  and  186  at  Chicago. 

Stlger  Elected  President 

C.  W.  Stiger  of  the  Stromberg  Motor 
Devices  Co.,  was  yesterday,  appointed 
president  of  the  Motor  and  Accessory 
Manufacturers,  succeeding  F.  Hallett 
Lovell,  who  resigned.  L.  M.  Bradley, 
prominent  in  the  affairs  of  the  N.  A. 
A.  M.,  and  since  connected  with  the  au- 
tomobile and  accessory  fields,  has  become 
manager  of  the  association,  succeeding 
W.  M.  Sweet,  who  has  resigned  to  become 
the  assistant  to  the  president  of  the 
United  Motors  Corp.  Mr.  Sweet  was 
yesterday  elected  a  member  of  the  board 
of  directors  to  succeed  Mr.  Lovell  and 
will  serve  until  1919.  Mr.  Sweet  was 
also  elected  chairman  of  the  1917  ban- 
quet committee.  Christian  Girl  of  the 
Perfection  Spring  Co.,  was  elected  as  a 
member  of  the  board  to  succeed  C.  E. 
Whitney,  resigned,  His  term  will  expire 
in  1919. 

The  association  also  voted  to  become  a 
member  of  the  Chamber  of  Commerce  of 
the  United  States  of 

The  following  new 
mitted: 

A-B-C  Starter  Co.,  Detroit.  M 
facturer  of  auto  electric  starting  : 
systems. 

Celfor  Tool  Co..  Buchanan,  Mich.,  _ 
turcr  of   intrrnul   gear  drive   motor  truck 
axles  and  high-upend  drills. 

Corning  c;iass  Works.  Corning.  N.  Y.,  man- 
ufacturer of  technical  glassware. 

Detroit  A' eater  proof  Hody  Co..  Detroit, 
Mich.,  manufacturer  of  detachable  closed 
tops. 

Evapco  Mfg.  Co.,  Detroit.  Mich.,  manufac- 
turer   of    Evapco    Gas    Savers    and  Jiffy 

Starters. 

Gillette  Motors  Co.,  Mlshawaka.  Ind.,  man- 
ufacturer of  motors,  manifolds,  piston  tings. 

The  Hall-Thompson  Co.,  Hartford.  Conn,, 
manufacturer  of  polishes,  dressings,  enamels, 
chemical  compounds. 

Llpniun  Air  Appliance  Co.,  Belolt,  Wis., 
manufacturer  of  air  pumps,  water  and  oil 
calculating  pumps  and  other  parts. 

Morse  Chain  Co..  Ithaca.  N.  Y.,  manufac- 
turer of  silent  chain  and  sprocket  wheels. 

New  York  Cnll  Co..  33S  Pearl  Street.  New 
York  City,  manufacturer  of  Ignition  devices, 
auto  accessories. 

Perlman  Him  Corp..  1790  Broad 
York,  manufacturer  of  demount! 
mobile  rims  and  parts. 

Rubber  InsuUited  Metals  Corp.. 
N(  J. ^ manufacturer  of  tires,  tubes  and  ln- 


facturer  of  shock  eliminators.  J^SJSS^H 

Wagner-Hoy t  Electric  Co..  1802  Bn 
New   York  City,  manufacturer  of 
lighting.  Ignition  batteries  and  switches. 

Lyons  Fair  Despite  War 
New  York  City,  Oct.  12— American 
manufacturers  will  have  an  opportunity 
of  exhibiting  their  wares  in  southern 
France  at  the  annual  fair  at  Lyons 
which  will  be  held,  despite  the  war,  on 
March  1  to  16,  1917.  The  State  De- 
partment has  placed  $600  at  the  < 
of  the  American  consul  which  will  < 
him  to  distribute  the  catalogs,  etc. 

Catalogs  may  be  forwarded  directly  to 
the  U.  S.  Consul  at 
be  printed  in  French. 

Demountable  Top  for  Buick 

New  York  City,  Oct  17— The 
Motor  Co.  is  equipping  its  tourinj 
with  an  all-weather  top  which  is  de- 
mountable. This  body  will  be  standard 
equipment  and  will  cost  1212  extra  in 
this  city. 

All-Weather  Top  for  Chevrolet 

New  York  City,  Oct.  17— The  Chev- 
rolet Motor  Co.  is  supplying  as  standard 
equipment  an  all-weather  top  which  is 
removable.  This  top,  which  is  made  by 
the  Detroit  Weather  Proof  Body  Co.,  will 
cost  $70  extra. 

S.  A.  E.  Reports  Accepted 

(Continued  from  page  679) 

ards  should  be  mainly  confined  to  results, 
not  means,  except  in  cases  where  con- 
clusive and  recognized  data  are  at  hand. 
K.  W.  Zimmerschied,  General  Motors 
Corp.,  on  the  contrary,  urged  that  uni- 
formity of  war  trucks  was  of  greater  im- 
portance than  what  construction  is  best 
F.  A.  Whitten,  General  Motors  Truck 
Co.,  held  out  for  more  detailed  specifica- 
tions on  the  plea  that  safety  demands 
the  use  of  that  which  is  known  to  be 
good,  regardless  of  possible  merit  of  un- 
recognized designs.  Mr.  Souther  sug- 
gested g  tread  to  fit  railroads,  since  many 
will  run  on  rails.  Written  discussions  by 
John  Younger,  Pierce-Arrow  Motor  Car 
Co.,  and  C.  H.  Taylor,  Republic  Motor 
Truck  Co.,  disagreed  with  the  detail  re- 
quirements. 

All  agreed  subject  too  blg_  for  hasty 
action.    A.  L.  Riker  said  single  - 


graphs  should  be  whole  papers  for 
cussion. 
Engine  and  Transmission 

Chairman  W.  T.  Fishleigh  of  the  en- 
gine and  transmission  division,  reported 
progress  on  valve-timing  data  with  char- 
acteristic curves,  standards  for  poppet 
valves,  starting  cranks  and  belts  for 
fans.  Engine  support  arms  and  fans 
were  delegated  to  sub-committees,  but 
the  division  submitted  engine  test  forms 
for  action.  Detail  changes  suggested 
and  extension  to  cover  aero  and  tractor 
engines  were  agreed  upon  for  final  sub- 
mission in  January.  R.  McA.  Lloyd,  con- 
sulting engineer,  urged  quick  action,  as 
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Factory 

Steam's  Wear  Proof  Tire  Co*  Canada, 
with  W.  H.  Matthews  as  president  ana 
offices  in  Toronto,  Ont.,  has  secured  the 
Canadian  manufacturing  rights  for  the 
Stearns  wear  proof  inner  tubes. 

Falls  Motors  Corp.,  Sheboygan  Falls, 
Wis.,  office  and  shop  executives,  has 
organized  an  association  for  the  promo- 
tion of 


Forge  Co., 
Milwaukee,  has  arranged 'for  consider- 
able extensions  of  its  plant  in  Cudahy, 
Milwaukee  county.  Ground  has  been 
broken  for  a  one-story  steel  and  brick 
addition,  60  by  200  ft.  The  plant  has 
been  operated  on  a  24-hr.  basis  for  many 
months. 

Waukeaha  Motor  Co..  Waukesha.  Wis., 
will  award  contracts  for  the  erection  of 
its  new  administration  building,  which 
will  embody  quarters  for  the  engineer- 
ing department  and  draughting  rooms. 
The  building  is  to  be  of  brick 
44  by  88  ft,  two  stories  an 
and  cost  $25,000. 

Geo.  P.  Meyers  Machine  Co..  Sheboy- 
gan, Wis.,  manufacturing  Wisconsin  mo- 
tor trucks,  is  building  its  first  5-in. 
model. 

Paige-Detroit  Motor  Car  Co.,  Detroit, 
has  received  an  older  from  the  Bigelow- 
Willey  Co.  of  Philadelphia  for  $129,000 
worth  of  enclosed  cars.  This  is  one  of 
the  largest  orders  for  enclosed  cars  that 
the  company  has  received. 

Federal  Rubber  Mfg.  Co.,  Cudahy,  has 
started  work  on  the  new  six-story  man- 
ufacturing building.  It  will  be  100  x 
157  ft.  in  sire  and  cost  $200,000.  It  is  one 
of  the  principal  units  of  the  $1,000,000 


time  ago,  after  the  Fisk  interests  bought 
the  controlling  interest  from  the  Milwau- 
kee stockholders. 

Savage  Tire  Co.,  San  Diego,  Cal.,  will 
add  a  warehouse  of  brick  and  steel  con- 
struction, adjoining  its  present  building. 

Minnesota  Tire  &  Rubber  Co.  will  be 
formed  with  a  capital  stock  of  $200,000 
by  H.  L.  Werner,  Red  Wing,  Minn;  H.  A. 
Trenholm,  Minneapolis,  and  J.  W.  Adams, 
Ellsworth,  Wis.  Headquarters  will  be 
at  St.  Paul,  Minn.  The  plant  location 
has  not  been  decided  on. 

Sterling  Automobile  Mfg.  Co.  is  rush- 
ing its  plant  at  Amston,  Conn.  The  com- 
;>.-ir.v  now  occupies  a  plant  in  Paterson, 

Partridge  Rubber  Co..  Montreal,  Ont, 
will  take  over  the  plant  of  the  Standard 
Tire  &  Rubber  Co.,  Guelph,  Ont. 

Star  Motor  Car  Co.,  Cincinnati,  Ohio, 
has  been  formed  with  $200,000  capital 
and  will  establish  a  plant  for  assembling 
steam-driven  automobiles.  R.  M.  Wal- 
lingford,  1003  Race  Street  >s  secretary. 

Keystone  Tire  A  Rubber  Co.,  Pitts- 
burgh, Pa.,  will  build  a  new  plant  at 
Penn  Station  along  the  Pennsylvania 
railroad.  The  plant  will  consist  of  a  fac- 
tory building,  three  stories,  60  by  190  ft, 
and  of  brick  and  steel  construction. 

Commercial  Automobile  Co..  Lexing- 
ton, Ky.,  will  equip  a  plant  for  assem- 
bling automobile  running  gears  and 
bodies  and  for  the  manufacturing  of 
bodies,  etc.    The  equipment  will  cost 


Twin  City  Four  Wheel  Motor  Drive 

C...  St  Paul,  Minn.,  is  building  an  addi- 
tion to  cost  $30,000. 

Mohawk  Rubber  Co.,  Akron,  Ohio,  Is 
gradually  finishing  its  $100,000  addition. 
The  new  addition  consists  of  a  three- 


story  annex  to  the  building 
completed  and  an  additional  story  on  ah 
old  building. 

F.  L.  Jacob  Co..  Detroit  Mich.,  will 
build  a  one-story  factory  for  the  manu- 
facture of  automobile  parts  at  a  cost  of 
$30,000. 

E.  H.  Orersmith,  Jonesville,  Mich.,  who 
is  building  motor  trucks  of  the  front- 
drive  type  on  a  small  scale,  is  negotiat- 
ing with  the  business  men's  association 
of  Waukeaha,  Wis.,  with  a  view  to  estab- 
lishing a  plant  at  that  point 

American  Brass  Co.,  Kenosha,  Wis., 
has  awarded  contracts  for  the  erection 
of  a  new  office  building,  48  by  100  ft, 
three  stories  and  basement,  and  a  pri- 
vate garage  and  service  shop,  30  by  120 
ft,  one  story  high.  Both  structures  will 
be  of  fireproof  c 
with  sprinkler  syst 


Personals 

N.  A.  Young  has  been  made  sale* 
manager  of  the  Angsten-Koch  Co.,  Chi- 
cago. He  was  formerly  assistant  sales 
manager  of  the  Metal  Specialties  Mfg. 

Co. 

R.  V.  Lull  has  been  made  sales  pro- 
motion manager  of  the  King  Motor  Car 
Co.,  Detroit.  He  was  formerly  in  the 
sales  department. 

H.  A.  Harris,  formerly  of  the  Hudson 
agency  at  Portland,  Me.,  has  been  ap- 
pointed manager  of  the  Oldsmobfle 
branch  there. 

P.  W.  Ronyan  has  been  put  in  direct 
charge  of  publicity  by  the  Westcott 
Motor  Car  Co.,  Springfield,  Ohio.  He 
was  formerly  assistant  to  sales  and  ad- 
vertising manager  of  the  Robbins  & 
Myers 


The  Automobile  Calendar 


ASSOCIATIONS 

Oct.  2S-28— Columbus.  Ohio,  Au- 
tomobile Trade  Assn.,  aee- 
ond  annual  meeting,  Vir- 
ginia Hotel. 
Oct.  26— Philadelphia.  Pa.,  Sec- 
tion   meeting    of  Society 
of  Automobile  Engineers. 
Paper  by  Herbert  Ohnno. 
Dec.  2-S — Electricians'  Country- 
wide Celebration. 
Jan.  New  York  City.  So- 

ciety of  Automobile  Engi- 
neer* Mid-Winter  meeting. 
Thursday,  Jan.  II.  S.  A. 
E  day.  Annual  Banquet. 
Hotel  Blltmore.  Special 
perform  nnce  Zlegfclds 
Midnight  Follies. 


CONTESTS 

Oct.      21  —  Knliimaxoo.  Mich.. 

Track    Races.  Kalamazoo, 

Motor  Speedway. 
Oct.    22-23— I.os    Angela*.  Cal.. 

Commercial  Car  Reliability 

Tour 

Oct,  2S— New  York  Speedway 
Race,  championship. 

Nov.  1*  and  18 — Santa  Monica. 
Cal  .  Vnnderbllt  Cup  and 
Grand  Prix  Races. 

Nov.  1*— Phoenix.  Arlx,.  100- 
mlle  free-for-all  Track 
Race.  Arizona  Bute  Fair. 


1»t7 

April— Loa  Angeles  to  Salt  Lake 
City  Road  Race. 

May  IS— New  York  Metropolitan 
Race  on  Sheepshead  Day 
Speedway. 

May  30— Indianapolis  Speedway 
liace.  Championship. 

June  9— Chicago,  111.,  Speedway 
Race.  Championship. 

June  23  —  Cincinnati.  Ohio, 
Speedway  Race, 

July  4— Omaha.  Neb.,  Speedway 
Race,  Championship. 

July  14  —  Dcs  Moines,  Iowa. 
Speedway  Race,  Cham- 
pionship. 

July  2i— Tacoma,  Wash.,  Speed- 
way Race,  Championship. 

Aug.  4 — Kansas  City  Speedway 
K.'i  ■  ■** 

Sept.  3 — Cincinnati,  Ohio.  Speed- 
way Race.  Championship. 

Sept.  16  —  Providence,  It.  I,, 
Speedway  Race.  Cham- 
pionship. 

Race.  Championship. 
Sept.  29— New  York.  Speedway 
Oct.  II — Kansas  Citv  Speedway 

Race 

Hot.  13 — Chicago  Speedway  Race 
Oct.    27— New    York  Speedway 


SHOWS 


Oct.      14  -  21  —  Dalian. 
Show.  State  Fair. 


Oct.      14-21  —  Pittsburgh.  Pa., 
Thirteenth   Annual  Show. 
Motor  Square  Oarden.  Au- 
tomobile Dealers'  Asan.  of 
Pittsburgh. 
Nov.    10-1S— Providence.    R.  L, 
Show.  Rhode  Island  Auto- 
mobile  Dealers'  Assn. 
Nov.  20-25 — Worcester,  Mass. 
Show.    Worcester  Casino; 
Worcester  Automobile 
Dealers  Assn. 
2-9  —  Springfield.    Mass  , 
Show.  Auditorium.   H.  W. 
Stacey.  Mgr. 

30-Jan.  6— Cleveland,  Ohio. 
Sixteenth  Annual  Show. 
Wlgmore  Coliseum,  Cleve- 
land Automobile  Club. 
Jan.  First  Pan-American  Aero- 
nautic Exposition,  New 
York  City.  Aero  Club  of 
America.  American  Society 
of  Aeronautic  Engineers. 
Pan-American  Aeronautic 
Pcdcrailnns, 
Jnn  0-13,  1917— New  York  City. 
Show,  Grand  Central  Pal- 
ace, National  Automobile 
Chamber  of  Commerce. 
Jan.  S  -  10 — Fort  Dodge.  Ia.. 
State  Convention.  Iowa 
Retail  Automobile  Dealers' 
Assn. 

Jan.  27-Feb.  S.  1917  —  Chicago. 
HI..  Show,  Coliseum^  Na- 
tional Automobile 
her  of  Commerce- 


Jan.  20-27 — Montreal.  Que..  Au- 
tomobile Trade  Asan. 

Feb.— Newark.  N.  J..  Show.  First 
Regiment  Armory. 

Feb.  1-10— Minneapolis,  Minn., 
Show.  Minneapolis  Auto- 
mobile Trade  Asan. 

Feb.  10-18-San  Francisco.  Cal., 


T. 


Feb.  1S-2S— St.  Louis.  Mo..  L 
Auto  Manufacturers' 
Dealers'  Ann. 
Feb.     19-24  -Syracuse.  N. 
Show,  Stale  Armory,  ; 
cuse  Dealers  Assn. 
Feb.  26-March  3 — Omaha. 
Show;  Auditorium.  * 
Automobile  Show 
March   6  -  10  —  Boston,  Mass., 
Show.     Mechanics'  Bldg.. 
Boston   Automobile  Deal- 
era'  Assn. 
March  6-10 — Ft.    Dodge.  Iowa, 
Northern  Iowa  Show.  New 
Terminal    Warehouse.  O. 
W.  Tremaln.  Secretary. 
March    14-17  —  Davenport.  Ia.. 
Show.  Coliseum  Bldg.,  Trl- 
Clty     Automobile  Trade 


TRACTOR 

Oct  14-2S— Dallas.  Tex..  Demon- 
stration. Texas  State  Fair. 
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Take  Out  That  Knock 


Johnson's  Carbon  Remover 

^FHAT  knocking  in  your  engine 

and  the  difficulty  you  have  climbing  hills  is 
due  to  just  one  thing  -carbon  in  your  cylinders. 
Why  pay  from  $3.00  to  $5.00  for  having  the 
carbon  burned  out  when  you  can  quickly  do 
it  yourself  for  50c — without  laying  up  your 
machine— without  even  soiling  your  hands? 


Saves  Gasoline 

Clean  cylinders  reduce  (he  consumption  of  gas  from 
12%  to  25%  and  give  you  the  maximum  power  and  sjxred 
from  the  minimum  amount  of  fuel.  Johnson's  Carbon 
Remover  really  costs  you  nothing  because  the  economy  in 
fuel  effected  by  its  use  will  more  than  make  up  the  price  of 
the  carbon  remover. 

(Jives  Your  Engine  More  '  Pep" 

Do  you  remember  how  your  engine  ran  the  first  500 
miles— quietly  and  full  of  pep?  You  can  easily  keep  it 
always  in  that  condition.  Frcc-from-carbon  cylinder*  are  the  secret. 
An  application  of  Johnson's  Carbon  Remover  every  1000  miles  wil 
keep  your  engine  always  at  its  highest  efficiency. 

Unconditionally  Guaranteed 

We  guarantee  Johnson's  Carlwrk  Remover  without  equivo- 
cation. No  matter  how  much  you  use  or  how  you  use  it, 
Johnson's  Carbon  Remover  cannot  injure  any  part  of  your  motor. 
You  could  soak  your  engine  in  it  for  days  without  the  slightest 
injury. 

If  roar  dewier  eannol  auuiilv  yon.  ■•*»«!  un  ai.oo 
1  Mil  or  ■  tampwl,  and  wr  will  aend  >  iiu  enonKh 
Johnnnn'a  Unaranteed  Inrhon  Hrinoirr  to  ihor* 
oiulih  rlran  an  ordinary  four-ryllnder  motor 
three  tlntea. 

JOHNSON  &  SON 


JOHNSONS 
CARBON 


ON  l- 
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Winter  drivers  should  anticipate  cold- 
weather  "balkiness"  by  installing 


OVRBU<R£TQ<RS 


Your  Rayfield  starts 
when  you  We  ready. 

If  you  have  driven  much  in  winter,  you  know  what  car- 
buretor trouble  to  look  for.  The  Rayfield  is  the  Rayfield 
— in  winter  as  in  summer — it  will  give  you  more  miles 
per  gallon — more  power  with  low-test  gasoline. 

The  All-Season  Carburetor 

Your  money  back  in  30  days 
if  it  doesn't  satisfy  you  in 
every  respect. 


If  you  don't  know  of  a  near- 
by Rayfield  Service  Station, 
write  to  us  direct 


Findeisen  &  Kropf  Mfg.  Company 

2117  Rockwell  Street,  Chicago 


BRANCHES: 

1140  Michigan  Aftnui 
CHICAGO 

1191  Woodward  Avan im 
DETROIT 


1902  Broadway 
NEW  YORK 
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Does  it  Sound 
Too  Good  to 
Be  True? 


Michelin  Universal  Tread 

Cuin|i  and  R~l  Inner  Tub»« 
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AI*o  m»H«  In  .oft 
31.4,  Pric.  $22.25. 


btad  clinchcc.  alia 
Prim  H>bj«t  to 
bout  notics. 


IF  you.  Mr.  Tire  Dealer,  could  sell  tires  of  higher  quality 
than  any  your  competitors  ofTcr,  and  yet  could  sell 
these  superior  tires  at  lower  prices  than  any  other  make 
whatsoever— that  would  be  an  ideal  proposition. 

"But.  impossible!"  you  will  say:  and  quite  right.  But 
there  is  a  tire  that  comes  mighty  close  to  ideal. 

This  tire  is  absolutely  unsurpassed  in  quality,  yet  it  sells 
at  prices  almost  as  low  as  the  cheapest  makes. 

And.  more  than  that;  it  is  an  advertised  tire — advertised 
in  a  big  way,  for  the  dealer's  benefit  both  nationally  and 
locally. 

Highest  Quality— Low  Price— and  Big  Advertising! 

It  may  seem  too  good  to  be  true— But  it  is  true,  absolutely 
true. 

And  more  than  that,  not  only  are  we  doing  big  advertising 
regularly  to  give  wider  publicity  to  the  name  of  Michelin. 
but  in  addition  to  that  we  are  doing  big  local  advertising  to 
drive  your  local  customers  squarely  into  your  store. 

In  fact  the  Michelin  proposition  for  1917  is  the  very  last 
step  in  co-operation  between  factory  and  dealer  and  it 
covers  not  only  increasing  your  sales  of  Michelin  products, 
but  the  increasing  of  your  entire  business. 

It's  about  the  most  attractive  proposition  that  was  ever 
presented  to  a  dealer  and  if  you  have  not  yet  taken  interest 
enough  in  this  proposition  to  get  in  touch  with  us  you  are 
standing  in  your  own  light. 

Write  or  wire  today.  You  should  know  all  about  this 
at  once. 


Pl'HK.  QfJH     I  If* 

CEMENT 


M1CHELIN  CEMENT 


LIN 


NOT  only  is  our  national  advertising  giving 
wide  publicity  to  the  new  Michclin  Universal 
Tread  which  has  been  brought  out  after  three 
years  of  laboratory  and  road  experiments,  as  well 
as  to  the  generally  accepted  leader  of  all  tubes,  th? 
Michelin  red  inner  tube — 

But  in  addition  to  the  publicity  given  these  two 
established  commodities  we  are  also  making  a  hard 
drive  on  the  various  Michelin  accessories,  the  sale 
of  which  means  more  dollars  and  cents  to  Michelin 
dealers. 

Included  in  this  list  of  accessories  is  Michelin 
Mastic,  a  plastic  cement,  not  a  liquid,  that  is 
used  for  filling  cuts  in  envelopes  and  repairing 
punctures  in  inner  tubes.  It  is  not  simply  an 
adhesive  but  a  plastic  compound  or  filler  which 
replaces  torn  rubber,  practically  renewing  the 
injured  part,  and  makes  repairs  which  are  not  pos- 
sible with  fluid.    Instructions  for  use  in  every  can. 

Michelin  Pure  Red  Para  Patches  for  repairing 
all  makes  of  inner  tubes.  These  patches  come  in 
four  sizes. 

Michelin  Cement  is  the  strongest  cement  it  is 
possible  to  make,  put  up  in  quantities  to  suit  the 
individual  requirements  of  the  purchaser.  One 
and  two  ounce  tubes,  onc-fourth-pint,  pints  and 
gallon  cans. 

Michelin  Mastic  and  Cement  combination. 
Includes  standard  size  2-ounce  cans  of  Mastic 
and  Cement.  Put  up  in  a  handy  lithographed  carton. 
Forms  a  convenient  package  for  the  auto  owner, 
and  an  interesting  counter  display. 

All  Michelin  accessories  have  been  a  standard 
of  quality  for  many  years  and  the  additional  impetus 
we  are  giving  to  their  sales  through  our  advertising 
this  year  will  make  them  fast  moving  specialties 
which  should  be  carried  in  quantities  by  every 
dealer. 

MICHELIN  TIRE  COMPANY 

Milltown,  New  Jersey 
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The  world-wide  success  of  the  KING  car  at  the 

beginning  of  its  3d  year  of  8-Cylinder  leadership 

i 

IN  October,  1914,  after  several  years  of  building  successful 
"Fours,"  the  King  Motor  Car  Company  announced  the 
world's  first  popular-priced  eight  cylinder  automobile — 
and  the  second  American  car  of  that  engine  type. 
Today  there  are  more  eight  cylinder  Kings  in  operation 
the  world  over  than  any  other  "Eight"  save  one. 

Throughout  America,  and  in  forty-nine  foreign  lands,  in 
every  climate  and  over  all  kinds  of  roads,  this  pioneer  "Eight" 
is  giving  the  satisfaction  that  makes  every  owner  a  King 
salesman.  The  King  Company  has  never  had  a  "war  order," 
yet  in  Kngland  alone  there  are  270  Kings  in  private  service — 
and  American  automobiles  have  been  barred  from  that 


KING 

,Eisht* 

7  Passenger  60  Horse  Power 
Touring  Car  -   •  $1350 
•    -    -  $1350 
-    -    -  $1900 

Prices  F.  O.  B.  Detroit 


market  since  March  of  this  year. 

1916  has  been  a  year  of  many  triumphs  for  the  KTNC 
Eight,  all  made  with  stock  cars.  10,830  miles  without  stopping 
the  motor  was  the  great  OFFICIAL  A.  A.  A.  record.  987  miles 
sealed  in  high  gear,  and  the  climbing  of  tortuous  Mt.  Wilson 
in  the  same  manner,  are  two  Pacific  Coast  feats,  and  544  miles 
scaled  in  "high"  is  a  New  York  exploit.  An  OFFICIAL  A.  A.  A. 
economy  test,  from  Pittsburgh  to  Milwaukee,  under  actual 
touring  conditions  brought  further  honors  to  the  King. 

The  KING  Eight  will  be  continued  for  1917  substan- 
tially as  now  constructed.  This  Company  does  not  wait  for 
"popular"  announcement  seasons  to  make  refinements  and 

go  steadily  on  during  the  entire  year. 


KING  MOTOR  CAR  COMPANY  Detroit 
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*25  FOR 

(Read  this  carefully — then  send  u 
compelling  and  easily  rememberea 
for  a  h  orn  of  UNIQUE  construe 
ing  note;  If  the  name  you  send 
the  opinion  of  the  judges  we  will 
or  more  persons  send  in  the  winn 
EACH  OF  THEM.) 

Few  things  are  more  urgently  needed  in  motordom  than  a 

distinctive  horn — a  horn  that  will  give  an  effectual  warning  without  offending  the  sensibilities  and  shaking 

the  nerves  of  all  within  hearing. 

We  Have  Such  a  Horn 

A  new  note  is  needed,  a  characteristic  note,  that  will  attract  immediate  attention  amidst  the  roar 
of  other  horns,  nearly  all  of  which  utter  sounds  similar  to  one  another. 


The 


( 


) 


HORN 

Supplies 
This  Note 


It  is  a  horn,  whose  clear,  compelling  call  carries  instant 
warning  to  pedestrian  or  approaching  car — but  with  the 
CLARION  TONE  OF  THE  BUGLE  rather  than  the 

snarl  of  a  beast. 

It  is  a  horn  which — like  the  bugle  call — is  clearer,  farther- 
heard,  and  more  likely  to  gain  quick  attention  than  other 

warning  signals. 
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A  NAME 

an  appropriate  descriptive  name, 
for  this  HORN — a  different  name 
ion,  operation  and  individual  warn' 
in  is  the  best  name  submitted,  in 
pay  you  $25.00  in  gold.  In  case  two 
ng  name,  $25.00  will  be  paid  to 


It  is  a  horn  that  will  clear  the  way  without  danger  of  exciting 

panicky  nerves  to  complicate  the  Driver's  task — it  conveys  a  warning ;  not  an  ominous  threat  or  insulting 
challenge. 

It  is  a  horn  easily  manipulated  by  a  lever,  giving  a  single  or  double,  loud  or  soft,  long  or  short,  or  a  succes- 
sion of  quick  sharp  blasts,  as  occasion  may  require.    It  is  simple,  durable,  reliable. 

We  Want  a  Name  That  Will  Embody  and  Express  These  Qualities 

A  Descriptive  Name 


A  name  that  will  herald  the  introduction  of  a  NEW 
SIGNAL  into  Motordom — a  clear  note,  a  note  that  sug- 
gests progress  and  SAFETY — not  HARSHNESS,  DIS- 
COURTESY, MISUNDERSTANDING  and  ACCI- 
DENTS. 

A  name  that  will  instantly  suggest  the  horn  itself — the 
embodiment  of  all  that  a  simple,  effective,  law-abiding, 
DECENCY-COMPELLING  automobile  warning  signal 
should  be. 


The  men  back  of  this  horn  have  had  long  experience  in 
the  manufacture  and  merchandising  of  automobile  ecces- 
soriea. 

Samples  of  the  new  horn  are  now  ready  and  deliveries 
will  be  made  on  or  about  January  1st,  1917.  Aa  soon  as 
the  Committee  decides  on  the  name,  a  strong  national 
advertising  campaign  will  be  inaugurated. 


Description 


Operation  it  accomplished  by  mooing  the  hand  lever  backward  or  forward  or  both,  if  prolonged  signal 
it  desired  length  and  volume  of  tignal  can  be  eatily  controlled  giving  a  range  of  sound  from  a  suc- 
cession of  short  tharp  blattt  produced  by  tapping  the  knob  or  lever  handle,  to  a  prolonged  contin- 
uous tignal  tecured  by  moving  thit  lever  forward  and  backward  as  long  at  detired. 


A  different  HORN— different  in  TONE— different 
and  positive  in  OPERATION. 
Manufactured  in  all  black,  or  black  and  nickel 
with  adjuttable  universal  bracket. 
The  (  )  Horn  will  be  an  ornament  to  any 


A  better  Horn — a  better  price,  a  better  propo- 
rtion for  dealer t  and  jobber t. 


car. 


Thit  advertisement  will  not  appear  again.  Send 
in  one  or  more  namet  TODAY!    Contest  closes 

November  ltt,  1916. 

1 

Addresa  "Horn  Contest  Committee" 
The  Class  Journal  Company,  239  West  39th  Street,  New  York  City 
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Look  to  the  Future — Stay  in  the  Motor  Car  Business  with  Case 

A  Year  of  Surpassing  Success— 
A  Car  of  Surpassing  Popularity 


Case  manufacturing  principles  have 
followed,  since  1842,  the  uncompromis- 
ing standards  founded  by  Jerome  I.  Case. 

Our  greatest  triumph — the  Case  40 — 
is  the  highest  expression  of  Case  ideals. 
It  embodies  the  utmost  in  Case  mechan- 
ical achievements,  and  we  have  crowned 
it  with  beauty  and  luxury  equaled  only 
by  cars  of  the  costliest  class. 

In  this  great  Case  40  you  can  give 
buyers  every  desirable  feature  the  motor 
car  industry  has.  You  can  give  them 
extraordinary  power.     You  can  give 


them  economy  in  'fuel  and  tires.  You 
can  give  them  a  long,  roomy  body. 
You  can  give  them  exceptional  beauty. 
You  can  give  them  simplicity  and  free- 
dom from  trouble.  You  can  give  them 
durability  and  dependability  that  no 
other  car  can  excel. 

And  you  can  give  them  all  these  things 
at  a  remarkable  price — $1190. 

Consider  also  what  it  means  to  sell  a 
car  mechanically  perfect.  Our  dealers 
testify  that  the  Case  takes  less  attention 
than  any  other  car  they  ever  sold. 
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Write  Us  to  Tell  You  What  We  Have  in  Store  for  New  Dealers 


To  the  Wide- Awake  Dealer 

Where  We  Are  Not  Now  Represented 


This  company  now  has  many  dealers 
in  the  United  States  and  Canada,  but 
we  are  constantly  adding  to  this  great 
roster  of  business-getters.  For  the  cur- 
rent season  we  have  much  in  store  for 
Case  dealers. 

And  due  to  an  increase  of  50  per  cent 
in  our  factory  output  we  are  able  to 
make  prompt  deliveries  of  cars. 

In  an  organization  of  this  size  and 
scope  it  is  natural  that  vacancies  exist 


and  changes  are  occurring  from  time  to 
time.  In  a  few  localities  we  have  no 
local  dealer. 

If  this  is  the  situation  where  you  are 
located  you  will  do  well  to  communi- 
cate with  us  promptly. 

You  will,  we  promise,  find  our  prop- 
osition exceptional.  If  you  fail  to  write 
you  will  miss  an  unusual  opportunity. 
Investigation  costs  you  nothing.  Write 
us  today — you'll  be  well  repaid. 


J.  L  CASE  T.  M.  COMPANY,  Inc.,  101  Liberty  St.,  Racine,  Wis. 

FOUNDED  1842 


T».  Iln  .f 

M  c  ti  t  :j  f  .1 
tk.  W*rU  Orn 


44  Branches  throughout  the 
United  States  and  Canada 

where  cars  are  carried  in  stock  and  through 
which  we  provide  service  to  dealers  unsur- 
passed, if  indeed  equaled,  by  the  service  of 
any  other  motor  car  manufacturer  in  the  world. 


Th«  tin  .f 

W  »  -h  in  ■  .J 
t.ic  World  0».r 
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Lowest  operating  cost  combined  with  longest  life. 


This  briefly  explain*  the  dominancy  of  the  worm  Kear  as  a  type  "f  final  drive, 
it  explains  why  the  long  list  of  prominent  truck  builders  we  have  been  showing  for 
some  weeks  past  are  adherents  to  the  worm  gear. 

This  condition  is  due  largely  to  that  peculiar  characteristic  of  the  worm  drive 
which  provides  that  the  longer  a  worm  gear  n  used,  up  to  the  point  of  final  destruc- 
tion, the  better  the  worm  gear  performs. 
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And  also  to  the  further  fact  that  the  life  of  a  worm  gear  is  exceptionally  great 

 much  greater  than  any  other  type  of  drive  by  long  odds,  and  much  more  efficient 

throughout  its  entire  life. 

Sheldon  was  the  pioneer  worm  gear  axle  specialist  in  this  country.  Abroad, 
worm  gear  as  a  type  has  been  accepted  for  years  and  years— until  today  any  other 
type  must  be  offered  with  an  apology  and  an  explanation. 

Profiting  by  the  years  of  experience  of  the  foreign  truck  builders.  Sheldon  designers 
began  about  five  years  ago  on  the  production  of  the  present  day  Sheldon  Worm  Gear 


Driven  Axle — an  axle  that  beyond  question  is  the  most  efficient  type  of  final  drive 
that  has  ever  been  produced — an  axle  that  in  many  respects  surpasses  the  very  best 
of  the  foreign  product. 

Sheldon  Axles  occupy  this  position  of  supremacy,  first,  because  they  are  worm 
gear  driven.  (Any  properly  made  worm  gear  driven  axle  is  superior  to  any  other  type 
— as  overwhelming  evidence  shows.) 

And  then — became  Sheldon  ha*  gone  a  step  further  and  incorporated  with  its  superior  funda- 
mental principle  other  features  of  design  and  construction  which  have  added  to  the  high  efficiency  of 
the  worm  and  wheeL     These  features  in  the  main  are  as  follows: 

SEMI-FLOATING  CONSTRUCTION — Because  of  the  simplicity,  sturdiness  and  consequent  dura- 
bility inherent  in  the  semi-floating  method  of  construction  Sheldon  Worm  Gear  Driven  Rear  Axles 
are  of  the  semi-floating  type. 

BALL  BEARING  WORM  MOUNTINGS — Because  of  the  higher  efficiency  of  ball  bearing*  and 
their  particular  adaptation  to  the  demands  of  the  worm  gear  both  radial  and  thrust  load*  in  Sheldon 
Worm  Gear*  are  carried  on  ball-bearing*. 

DRIVE  THROUGH  REAR  SPRINGS — As  an  added  feature  of  simplicity  and  to  eliminate  radius 
rod*  and  torsion  tubes  with  their  attendant  weight  and  complications  Sheldon  Worm  Gear  driving 
strains  are  taken  through  the  rear  springs. 

BRAKES  ON  REAR  WHEELS — Both  Sheldon  brak**  are  on  the  rear  wheel*.  Thi*  relieve*  the 
bearing*,  the  differential!  and  all  the  parts  back  of  the  transmission  of  about  two-thirds  of  the  strains 
imposed  upon  these  part*  by  the  use  of  a  propeller  shaft  brake. 

The  Sheldon  Axle  and  Spring  Company 

Maker*  of  Spring*  and  Axle*  for  More  Than  SO  Year* 

WILKES-BARRE  PENNSYLVANIA 

Chicago:  122  S.  Michigan  Blvd.  Detroit:  121S  Woodward  Avenue  San  Francisco:  444  Market  Stmt 
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Accessibility,  lubrication,  cooling 
and  fuel  supply  —  these  are  the 
stumbling  blocks  that  had  to  be  over- 
come in  designing  and  producing  an 
efficient  V  type  8  cylinder  motor — 
a  motor  of  the  character  and  quality 
of  the  Spillman  8. 

And  it  was  in  the  surmounting  of 
these  obstacles  that  the  Spillman  8  first  came  into  popularity. 

Today,  the  Spillman  8  is  offered  as  the  most  efficient  and  most  highly 
developed  8  cylinder  motor  on  the  market. 

Every  part  of  the  Spillman  8,  even  the  valve  mechanism,  is  extremely 
accessible. 

The  Spillman  oiling  system  is  conceded  generally  to  be  the  most  efficient  in 
use.  Every  bearing  receives  a  constant  positive  supply  of  clean  oil  under  pres- 
sure— and  the  delivery  is  absolutely  uniform  in  both  blocks  of  the  motor. 


Positive  cooling  at  all  speeds  is  assured.  The  water  enters  the  cylinders 
at  the  lowest  point  and  emerges  directly  over  each  exhaust  valve.  The  inlet 
pipes  are  cast  in  the  cylinders  and  the  exhaust  pipes  are  bolted  on. 

Great  care  has  been  taken  in  the  manifolding  to  insure  an  even,  constant 
supply  of  fuel  equally  to  both  blocks  of  the  motor. 

The  fact  that  Herschell-Spillman  Company  has  expertized  for  years  in  the 
production  of  high  quality  and  highly  efficient  aeroplane  motors  with  great 
success  is  reflected  in  the  all-around  superiority  of  Spillman  motors  for 
motor  car  practice. 


Herschell-Spillman  Co. 

North  Tonawanda,  New  York 
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We  Are  Doing  What 
All  Other  Makers  Are 
Struggling  in  Vain  to  Do 


We  are  making  a  car  which  runs  with  a  soft,  smooth,  glid- 
ing motion — without  any  noise  or  vibration  at  any  speed- 
without  any  shifting;  of  gears — and  with  a  driving  power 
which  is  absolutely  uniform  and  continuous — and  whose  fuel 
is  kerosene.    But  far  beyond  that,  we  are  doing 

What  No  Other  Maker  Is  Even 
Attempting  to  Do 

We  are  delivering  this  absolutely  uniform  and  continuous 
driving  power  without  any  gears  to  shift,  without  dutch,  fly- 
wheel, carburetor,  ignition  system  or  self-starter,  and  with- 
out any  substitute  devices  to  perform  the  functions  of  these. 
The  functions  themselves  are  simply  not  a  part  of  the  Stan- 
ley car.    And  we  are  doing  it  with 

Only  32  Moving  Parts  in 
the  Complete  Vehicle 

— with  only  two  cylinders,  with  only  894  revolutions  a  minute 
at  sixty  miles  an  hour,  and  with  no  controlling  device  whatso- 
ever except  a  finger  throttle.  There  is  absolutely  nothing 
that  the  operator  can  do  to  control  the  speed  of  his  car  ex- 
cept to  move  this  finger  throttle  forward  and  back  on  its 
quadrant,  and  apply  the  brakes.  This  is  the  ideal  perform- 
ance that  you  have  been  longing  for. 

Other  makers  have  recognized  your  longing,  and  have 
made  honest  endeavors  to  achieve  the  ideal.  But  the  limi- 
tations of  the  internal  explosive  engine  are  such  that  to  adapt 
it  to  •  self-propelled  road  vehicle  means  the  interposition 
between  the  engine  and  the  driving  wheels  of  a  clutch,  a  fly- 
wheel, a  gearshift  and  a  transmission;  and  without  any  possi- 
bility of  storing  power  except  in  the  flywheel.  It  means  try- 
ing two,  four,  six,  eight  and  twelve  cylinders;  it  means  try- 
ing electric  gear  shifts,  electric  final  drives,  friction  drives, 
two-speed  rear  axles,  over  three  thousand  engine  revolutions 
and  upwards  of  thirty  thousand  piston  revolutions  a  minute. 
Makers  of  multiple  cylinder  cars,  recognizing  the  fundamen- 
tal superiority  of  steam  for  a  self-propelled  road  vehicle,  have 
advertised  that  their  cart  were  "almost  as  flexible  as  steam." 


The  Ideal  Performance  of  the  Stanley  is  based  on  three 
fundamental  facts.  First,  the  engine  is  geared  directly  and 
permanently  to  the  differential;  the  engine  speed  it  the  same 
as  the  car  speed:  there  is  no  such  thing  as  shifting  gears,  and 
therefore  no  such  thing  as  a  clutch  or  a  flywheel  and  no  such 
thing  as  disconnecting  the  power  from  the  load;  to  "change 
speeds"  you  merely  admit  more  steam  to  the  engine.  Sec- 
ond, the  steam  enters  the  cylinders  and  exerts  its  force  ex- 
pansively, not  explosively,  and  not  in  a  series  of  "impulses," 
not  even  "overlapping  impulses,"  but  in  a  smooth,  continuous 
torque  on  the  crankshaft,  which  means  a  constant  flow  of 
driving  power.  Third, 

The  Fuel,  Which  Is 
Kerosene, 

is  converted,  not  into  mere  instantaneously  dissipated  power, 
but  into  steam,  which  ia  stored  in  great  abundance  for  critical 
emergencies,  and  can  be  instantly  applied  to  the  driving 
wheels  by  merely  opening  the  finger  throttle,  without  wait- 
ing for  the  power  to  be  built  up  into  a  flywheel,  and  which 
delivers  its  very  maximum  of  power  under  the  most  adverse 
conditions. 

You  Want  This  Wonderful 
Performance 

— you  would  want  it,  even  if  it  were  achieved  by  the  addition 
of  still  more  contrivances  to  your  present  conventional  car. 
How  much  more,  then,  do  you  want  it  if  it  ia  achieved  by 
eliminating  all  those  hardships  and  handicaps  which  have 
been  most  fearsome  to  you? 

Ride  in  a  Stanley — drive  it  yourself.  Then  and  then  only 
can  you  realize  what  this  Stanley  performance  means  to  you. 

You  don't  want  to  miss  getting  EXACTLY  WHAT  you 
have  been  longing  for  by  overlooking  the  Stanley,  do  you? 
We  shall  be  glad  to  hear  from  you,  and  to  send  our  booklet 

The  Stanley  Turin*  Caw  It  S 19? S,  f.  a.  k.  Nemtan,  Matt.  Wirt  Wheel* 
tff>  lira.  Whtt'tme ,  ISO  mc'ln — Tim.  U*4ni  Sllvortearn— Warner  Speed- 
omfdr — Tim  htn  S  mar  in  f «  and  Front  Awte — Klaxon  Horn — Warner 
Stttring  Gear  Mayo  Radiator  -Aluminum  Body — 13  Mil  at  to  tha  Gallon 
af  Karaaana — ISO  Milam  ta  a  Tank  of  Water. 


Founded  1898 

STANLEY  MOTOR  CARRIAGE  CO.,  NEWTON,  MASS. 
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TWO  MfLL(ON 

of  these  "NIGRUM"  Impregnated  Wood  OIL-LESS  BEARINGS 

are  going  to  consumers  this  year. 

Year  by  year  the  demand  for  these  bearings  has  doubled  and 

quadrupled.  Manufacturers  are  quick  to  recognize  through  actual  demonstra- 
tion the  big  Economy  and  Efficiency  that  results  from  the  use  of  these  light,  long-wearing,  self- 
oiling  bearings. 

The  LEADING  MOTOR  CAR  MANUFACTURERS  know,  by 

experience,  that  a  car  will  last  only  as  long  as  its  non-adjustable  bearings.  They 
know  that  then?  are  certain  bearings  which  are  difficult  or  impossible  to  keep  properly  lubri- 
cated —and  an  ordinary  bearing  that  is  not  kept  prop?rly  lubricated  quickly  wears  out.  Natur- 
ally then  they  use  "  NIGRUM"  OIL- LESS  BEARINGS  in  order  to  insure  long  and  satisfactory 
service  for  their  cars 

In  motor  cars,  aeroplanes,  submarines,  armored  trucks,  where  so 
much  depends  upon  continuous,  unbroken  running  of  machinery,  these  bearings 
are  standing  up  a-id  delivering  servic— oiling  themselves  and  requiring  no  attention — in  a 
manner  and  for  a  length  of  time  that  no  ordinary  bearing  can  approach. 

ALL   BEARINGS    MADE   TO  ORDER 

All  genuine  Graphited  OH -ten  Bearing*  are  made  by 

BOUND  BROOK  OIL-LESS  BEARING  COMPANY 

5p*rcimfUta  in  the  manufacture  of  Oi  f  ■  /<»• 
Bmaringe  for  more  than  a  quarter  of  m  century 

BOUND  BROOK  NEW  JERSEY 

Almu  mantilacltirrrt  of  ■'BOUND  BROOK"  CrUp»iir  c  an  J  8,»n  it  Oil-lf  Bearing! 
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(J  X\  Haynes  Dealership  Is 
^-"a  Business  Fortification. 
04Tears'  Continuous  Haynes 
Success  Is  Its  Most  Forceful 
Recommendation  ^ 


A  Limited  Number  of  New  Haynes 
Dealerships  Are  Now  Available  for 
1917.  Wirt,  Write  or  Call  at  the 
Factory  for  Full  Particulars     :     :  : 


THE  HAYNES  AUTOMOBILE  COMPANY 

3  S.  Main  St.  Kokomo,  Indiana 
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^Perfect  Service 


set  cf  Firestone  Tires  doubles  your  motoring  pleasure  and  is 
a  mi&hty  stroke  towards  most  iniles  per  dollar  in  car  and 
tire  upkeep.  Firestones  are  tires  of  brawn,  balance  and  beauty, 
backed  by  an  organization  of  specialists  whose  watchword  is 
"Service  to  the  Motoring  Public."    Let  your  dealer  serve  you. 

FIRESTONE  TIRE  AND  RUBBER  COMPANY.  AKRON,  OHIO 

Bninc'.ii.**  unj  Dealers  Lvcryw.icro  'VIbuti'.  j'j  Ljr^,  .t  Ilxdufivc  TYrv  >mJ  Rim  ^lakert" 
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Garagemen 
Write! 


Repairmen 
Write ! 


^   CDMPPES5IDN  TIGHT 


ED 


INSTALL  THEM  NOW! 


DEALERS:  The  WRIGHT  Piston  Ring  business  is  booming.  Your  oppor- 
tunity for  selling  WRIGHT  Rings  to  every  car  owner  who  comes  into  your 
place  of  business  is  greater  now  than  ever. 


One  Half 
the  Price 
of 

Ordinary 
Multiple 
Type  Rings 


I'atcnt  applied  for 

N  Mr  perfect  simplicity — two  perfect  eccentric  rmn.  slot!  cut  rtglit  and  left 
and  kepi  separated  to  a  pusition  of  90*  ty  a  dowel  pin — so  that  each  ring 
seals  the  joint  or  slot  in  the  opposing  riog.  Compression  is  held — oil 
cannot  work  pad. 


Without  a 
Superior 
in  Material. 
Workmanship 
or 

Performance 


Consider  that  the  low  price  of  WRIGHT 
Rings  permits  car  owners  to  install  a  complete 
set  of  rings  where  otherwise  they  could  use 
one  or  two  high-priced  rings  at  most  to  a  piston. 

Complete  satisfaction  is  not  to  be  obtained 
with  anything  less  than  a  complete  set  of 
piston  rings.  WRIGHT  prices  have  been  made 
low  enough  to  stimulate  complete  set  installa- 
tion, in  the  knowledge  that  only  by  so  doing 
can  perfect  results  be  assured. 

Dealers  are  authorized  to  sell  every  complete 
set  of  WRIGHT  Piston  Rings  with  the  under- 
standing that  they  can  be  returned  at  any  time 
within  30  days  for  any  reason  whatever,  and 
their  full  purchase  price  refunded.  WRIGHT 


RINGS  can  now  be  obtained  at  almost  every 
live  garage  or  repair  shop. 

This  guarantee  naturally  applies  only  to 
WRIGHT  installation  on  pistons  which  are 
round  and  unscored. 

WRIGHT  dealers  report  that  they  are 
smashing  all  previous  sales  records.  The  low 
price  of  WRIGI  IT  Rings,  added  to  their  excep- 
tional qualities,  give  them  the  call.  If  you  are 
not  getting  your  share  of  the  piston  ring  busi- 
ness in  your  vicinity,  you  arc  overlooking 
interesting  profits  in  a  big  and  growing  business. 
Everything  indicates  that  more  WRIGHT 
Piston  Rings  will  be  sold  in  19 17  than  any  other 
type  of  fuel  economizer  on  the  market. 


Our  factories  are  working  overtime  to  meet  the 
demand.  If  you  recognize  the  big  possibilities  and  the 
permanence  of  the  W'RIGHT  agency,  we  want  you — 
now!  Get  in  line  for  the  spring  trade.  Every  time 
that  gasoline  goes  tip,  more  WRIGHT  Rings  will  be 
sold.  Wire,  or  use  the  coupon  today  for  interesting 
dealers'  proposition. 

V.  A.  LONGAKER  COMPANY 

Sole  Distributors 
Suite  706,  Merchants'  Bank  Bldg.,  Indianapolis,  Ind. 


DEALERS'  COUPON 


V.  A.  LONGAKER, 

706  Merchants'  Bank  Bldg., 
Indianapolis,  Ind. 

Please  send  full  details  of  special  dealers' 
proposition. 


Name  . . 
Address 
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Spring  Nut  Lock,  loose,  applied  on  bolt  before 
being  set  in  place  to  bold  until  taken  off 


Front  view 


Rear  View 


Spring  Nut  Lock  tightened  acainat  Nut.  Prerenta 
shaking  off — follows  nut  tightening  against  material 


Will  Firmly  Lock  All  Nuts  in  Place  on  the  Cars  or  Parts  You  Manufacture 

SPRING  NUT  LOCKS 

save  the  countless  losses  that  are  constantly  occurring  wherever 
machines  are  run  and  part  is  fastened  to  part  by  nuts  and  bolts 

Better  Be  Safe  Than  Sorry 

Whether  you  manufacture  or  sell  any  part  of  an  automobile  from  the 
radiator  to  the  rear  axle  see  to  it  that  every  nut  is  safely,  SECURELY, 
PERMANENTLY  locked  in  place  on  its  bolt  with  a  Spring  Nut  Lock 


Increase  the  reliability,  DURABILITY.  STABILITY  of 

your  motor,  tractor,  batten,'  or  what  not  by  slipping  on 

orer  every  nut  that  engages  a  thread  this  simple,  light,  cheap  and  positively 
efiicvrmt  device  that  holds  any  nut  permanently  in  place  and  yet  may  be 
released  at  will — when  lock,  nut  and  belt  an  aa  good  aa  ever  and  can  be 
used  o»er  again  as  often  aa  deaired. 

You  cannot  afford  to  be  without  Spring  Nut  Locks.  You 
cannot  afford  the  loss  of  prestige,  the  mental  worry,  the 

risk  of  serious  losses  in  life,  limb  and  pocket-book  that  are  liable  to  occur 
at  any  mo*neut  where  vibration  can  start  nuta  loosening  that  are  not  properly 
locked  in  place,  but  are  yet  expected  to  hold  vital  parta.  The  Spring  S'ul 
Lock  is  your  as/fry  inturanto. 

In  anticipation  of  the  great  volume  of  advance  orders 
that  have  already  begun  to  pour  in  on  us  as  the  merits 

of  thia  great  little  device  ia  becoming  known  to  the  mechanical  world,  we 
have  let  contracts  for  the  manufacture  of  Spring  S'ul  Locks  to  The  Slowell 
Company  of  South  Milwaukee,  Wis  ,  who  have  one  of  the  largest  plants  in 
the  country  adapted  to  turning  out  thia  safety  neceaaity  to  the  enormous 
quantities  it  will  be  needed. 

The  Lock  slips  on  the  bolt  like  a  washer  and  as  easily 

— economy  el  limt  in  application. 

Its  cost  to  the  user  is  a  mere  trifle  more  than  a  washer 

— the  initial  economy. 


It  will  not  cut  the  thread  of  the  bolt — enduring  economy 
Its  cost  will  be  little  more  than  that  of  the  simple  washer, 

cheapest  of  all  device*. 

Price  lists  will  be  issued  soon.  Write  us  for  your  pro- 
bable needs  NOW.   Get  in  line  to  get  your  share  of  this 

Jfrst  onlpnt.  Send  us  your  name  and  buainesa  and  get  our  fret  price  UsU 
when  lamed. 

Spring  Nut  Locks  for  Standard  Threads  for  the  following 
sizes  are  scheduled  for  delivery  on  or  before  October  15  th 

H  in.,  H  in.,  H  in.,  H  in..  H  in.  and  1  in.  By  November  1st  we  will  try 
to  aupply  all  standard  and  special  sites  and  by  January  1st  wc  sre  in  hopes 
to  be  able  to  fill  all  orders  promptly,  however  large.  In  the  meantime  look 
out  for  your  own  needs  by  getting  in  touch  with  us  immediately.  Allotments 
will  he  made  from  first  output  in  proportion  to  the  six*  of  the  advance  order 
filed  with  us.    Orders  filled  in  rotation  as  received. 

Spring  Nut  Locks  for  S.  A.  E.  Standard  Thread  for  auto- 
mobile use  have  been  thoroughly  tested  out  and  have 

aroused  the  enthuaiaam  of  automobile  men  wherever  tried.  Locks  for 
S.  A.  E.  Standard  Threads  for  5  16  in.,  H  In.,  7/16  in.,  yi  in.  and  i  is  In. 
are  also  in  preparation  and  will  be  ready  about  the  tame  time.  Get  in  your 
orders  at  once. 


Jobbers.  Gmraer*  Man — all  DaaUtw—  should  take  steps  to  supply  the  early  demand  of  their  customers  for  Spring 
Nut  Locka.  Manufacturers  who  take  pride  in  their  product  should  be  prepared  to  adopt  them.  Rail- 
roads where  economy  and  safety  are  first  must  have  them.  Write  us  vour  needs  today  and  let  us  help  you. 


SPRING    NUT    LOCK  COMPANY 

648  Transportation  Bldg.                         ::          ::  ::       Chicago,  Illinois 

■  ■ 
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Every  Ford  Owner  Is 
Your  Prospect  for 
This  Ford  Necessity 

MODERN  business  demands  that  you  seek  every  pros- 
pect and  sell  him — that  is  efficiency.  Pick  those 
things  which  motorists  need,  stock  them  and  see  that  you 
sell  them. 

The  vast  host  of  Ford  owners  in  your  territory  should  be 
made  profitable  prospects — but  what  have  you  to  sell  them 
that  is  worth  while,  that  is  essential,  that  you  can  back  up? 

The  Bosch-Ford 
At  t  a  c  h  m  en t 

It  is  a  necessity  for  Fords,  not  a  luxury.  It  is  an  accessory 
that  gets  out  of  the  car  more  vim,  vigor  and  snap  than  the 
owner  imagined  ever  was  in  it.  One  of  its  main  features  is 
that  it  eliminates  the  ignition  trouble,  the  missing,  the  over- 
heating and  other  difficulties  due  to  poor  ignition.  idkiF 

Go  after  this  Ford  Business,  now. 
We  will  help  you  with  circulars, 
letters  and  helpful  suggestions  if  you 
will  do  your  part.  Our  state  distribu- 
tors will  help  you,  too.    Start  today. 

Write  for  literature — 
order  a  sample  outfit. 

BOSCH  MAGNETO  CO. 
220  West  46th  St. 
New  York 
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The  entire  fleet  of  Detroit  Taxicab 
and  Transfer  Co.  is  equipped  with 

Anedam 
Jhd&s 


[IetroitTaxicab  &]ransfer  Co. 

TBIPINHISSSS8S 

i  ip  vi  Orncs  42-44  46  Hawdi inn  St. 


Detroit  Sept.  19th, 
19  16. 

American  Ball-Bearing  Co., 
Cleveland.  0. 

Attention  of  Mr.  F.  P.  Porn. 

Qentlemen:- 

It  may  Interest  you  to  know  the 
help  we  have  obtained  with  your  axle  equipment 
In  our  taxicab  service,  after  operating  some 
seven  hundred  and  fifty  thousand  miles  with 
cars  that  average  two  thousand- woven  hundred 
and  fifty  alios  per  month  In  a  twenty- four  hour 
a  day  servloo. 

Our  work  Is  particularly  ssvere  on 
brake  equipment,  which  has  to  be  absolutely 
positive;  moat  of  the  operating  being  In  the 
densely  congested  downtown  district. 

Under  these  conditions,  wo  know 
that  the  equipment  wo  are  using  Is  superior  to 
any  on  the  market. 


Very  truly  yours, 

DETROIT  TAirCJB  4  TRAHSP 
Per- 


WJB-SH 


THE  AMERICAN   BALL-BEARING  CO. 

Licrmrd  Under  the  Kardo  Co.  Patent* 

Pioneer  Axle  Builders  of  America  CLEVELAND,  OHIO 
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DEALERS 


KNOW 


Take  their  word  for  it 


Where  you  have  one  set  of  springs  on  your  car,  the  large 
dealer  and  garage  man  comes  in  contact  with  a  thousand  sets 
of  different  kinds  of  springs — he  knows  springs — and  here  is 
what  he  says  in  regard  to  the  Tuthill  Titanic  Spring. 


"We  have  been  telling  Tuthill  Titanic* 
for  a  couple  of  year*  and  never  had  to  re- 
place one. 1 1  — Centra/  Garage  and  Supply  Co. , 
Jaeksonville,  Fla. 


"All  of  our  customer*  are  perfectly 
satisfied,  without  exception. " 

C.  Jim  Stewart  Stexmtsen, 

Houston,  Ttxai. 


^OSITIVK 


best  spring  on  the  market" — fPM  Auto 
Co.,  San  Angela,  Trxat. 

"Once  you  have  sold  a  man  a  Tuthill 
Titanic  you  have  made  a  friend  forever." 
—  Havre  Auto  Co.,  Havre,  A/ant. 

"We  find  Tuthill  Titanic  Spring  easy  to 
sell  because  car  owners  like  the  guarantee 
feature.  " — A/otor  Inn  Co.,  Albert  Isa,  Almn. 

When  you  replace  a  spring,  ask  for  "Tuthill  Titanics"— No  Center 
Hole — No  Center  Nib— No  Center  Breakage. 

Write  to  Tuthill  Spring  Co.,  754  Polk  St,  Chicago, 
III.,  for  Guarantee  and  ask  for  Free  Book,  'The 
Spring  That  Outlasts  Your  Car." 


"We  have  sold  1  50  Tuthill  Titanics  and 
as  yet  have  n»t  found  one  that  failed  to  give 
entire  satisfaction.  W  e  haw  had  some  cus- 
tomers who  broke  7  or  8  springs  before  pur- 
ring on  Tuthills." — Anderson  Isf  Benson, 
Austin,  Texas. 

"We  have  sold  several  hundred  of  them 
consider  the  Tuthill  Titanic  to  be  the 


PROOF 
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Power  Curve 


400  600  600  1000  J200  MOO  J600  ffiOO  2000  2SOO  £400  2600  2SOO 
 fi>.  P  M.  


motor 


THE  illustration  clearly  indicates 
the  power  efficiency  of  G.  B.  &  S. 
Motors. 

Observe  that  this  motor  develops  f2x/z  ac- 
tual brake  horse-power  at  0,35  feet  of  piston 
spceil  per  minute  instead  Of  at  1000  feet  ac- 
cording to  the  S.  A.  E.  formula. 


At  2800  r.p.m.  it  develops  36.9  horse  power. 
This  power  efficiency  is  backed  by  efficiency  in 
every  detail. 

Cylinders  are  3^4  >n-  bore  x  4^4  in.  stroke — 
cast  en  bloc  with  detachable  cylinder  head. 
Thermo- syphon  cooled.  There  are  three  main 
bearings,  all  extra  large.  Valves  arc  unusually 
large.   Crankshaft  is  big  and  strong. 

It  requires  only  four  bolts  to  install  motor 
in  chassis. 

The  "G.  B  &  S."  motor  is  built  for  hard 
sen  ice  and  long  life.  It  is  adaptable  to  sev- 
eral varieties  of  transmissions — and  provision 
is  made  for  easy  installation  of  standard  start- 
ing and  lighting  systems. 

We  arc  furnishing  this  unit  power  plant 
for  both  pleasure  and  commercial  cars — and 
have  been  building  good  motors  for  seven 
years. 

We  make  this  one  size  and  style  only,  and 
thus  arc  in  a  position  to  increase  production 
rapidly. 

Blue  prints  and  full  details  gladly  furnished 
on  request. 

Golden,  Belknap  &  Swartz  Co. 

Detroit,  Mich. 
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These  Records 
Still  Stand 

Stutz  Racing  Records  arc  un- 
equalled after  two  years  of  com- 
petition by  the  better  motor 
mechanisms  of  America  and 
Europe,  for  the  same  reason 
that  the  Sturdy  Stutz  is  giving 
unequalled  service  in  owners 
hands. 

STUTZ  MOTOR  CAR  CO. 

Indianapolis,  Indiana,  U.  S.  A. 


Stutz  Roadster  $2,550 
Other  Models  $2,275  and  $2,550 


iiMiiMiHimtiimimiinmiiiiiiiiimim  iiiiiiiiiiiiiiiiiiit  ^  -  -  .  im.'^p: 
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REGAL 


Ragal-4-lktrb-kro 


BUILT  TO  THE  ORDER  OF 
POPULAR  DEMAND 


For  nine  years  we  have  built  cars  of  quality 
and  merit  at  moderate  prices. 

The  Rcgal-4-thirty-two  is  the  culmination 
of  these  nine  years  of  studying  motor  improve- 


ments, of  standardizing  factory  efficiency,  of 
feeling  out  the  pulse  of  popular  demand. 
The  Regal-4-thirty-two  is  the  Biggest  Car  in 
the  Light  Class — namely  among  cars  selling 
from  $650.00  to  $750.00. 


Motor  3*»"  bore    stroke  4\'-  detachable 
head— develop*  fall  32  H.  P. 

Long  wheelbase  of  108  inches  for  unlimited 
comfort. 

Gasoline  tank  at  rear  with  vacuum  feed 
to  motor. 


$695 


Front  teat  42  inches  wide — rear  teat  49 
inchet  wide — cantilever  springs. 

2  unit  starting  and  lighting  system  — mag- 
neto type. 

Furnithed  in  very  best  grade  semi-gloss 

upholstery. 
Fully  equipped. 


It  is  the  biggest  value  in  size,  power  and 
style. 

The  specifications  show  this  claim  to  be  an 
actual  fact,  not  an  advertising  phrase — and 
you  will  find  that  the  Regal-4-thirty-two  runs 
true  to  form  on  specifications. 


If  you  are  interested  in  handling  a  car  that 
will  sell  on  looks  and  performance  against  any- 
thing of  its  size  and  price  in  the  1917  market, 
write  us  at  once. 

We  may  have  a  proposition  for  you  among 
the  few  open  territories  that  are  yet  unallotted. 


Regal  Motor  Car  Co.  (DePt.o  Detroit,  Michigan 
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No  Trips, 
Hammers 
or  Light  Springs 


h 


-rr 


— are  depended  upon  for  the  action  of  the 

PITTSFIELD 
DISTRIBUTOR 


— which  provide*  for  a  positive,  unfailing,  me- 
chanical making  and  breaking  of  circuit,  entirely 
independent  of  spring  action. 

As  can  be  seen  by  accompanying  illustrations,  the 
revolving  cam  first  pushes  lever  "C"  into  contact 
with  lever  "A,"  then  lifts  the  platinum  point  on 
lever  "A"  away  from  contact  with  similar  point 
on  lever  "B,"  mechanically  breaking  the  contact. 
This  special  design 

Permits  an  Open  Circuit 


Uwing  to  the  short  duration  of  the  contact,  your 
current  consumption  is  exceedingly  small ;  at  the 
same  time  the  contact  is  so  firm  and  certain  that 
it  insures 

Hot  Sparks  at  Highest  Speeds 

— of  which  your  engine  is  capable,  in  fact  its 
capacity  is  in  excess  of  the  highest  engine  de- 
mand. 

Owing  to  the  simplicity  and  positive  action  of 
the  breaker  mechanism. 


vhich  means  that  you  use  current  only  when 
needed  to  produce  sparks. 


Th<-f  illustrations  indicate  roughly  the  make- 
and  break  action.  As  tke  cam  rtvotvf*  it  force* 
the  Iwo  mvjll  contact*  on  A  mnd  B  toeelker  at 
the  comer  of  Ike  earn,  thus  making  Ike  circuit, 
tn  the  nine  cycle — that  is,  as  ike  cum  revolt*** 
in  the  directum  of  the  arrow — the  com  breaks  tke 
circuit  bp  separating  the  contact  points,  as  in 
Fie,  S.  Sole,  however,  that  tke  making  and 
brooking  are  not  dependent  upon  tke  fiat  eprtno 
arms  A  and  B.  but  rather  em  Ike  positive  me- 
rh anient  cam  action.  This  Is  true  because  even 
If  Ike  am  B  at  its  contact  point  were  to  remain 
i  impended  ilh  Ike  air  Ike  continued  rotation 
of  tke  cam  utemtd  still  Hft  Ike  arm  A  owap  from 
tke  arm  B.  First,  tke  rrvolmtiem  of  pour  earn 
positively  and  mechanically  makes  pour  circuit, 
and  then,  irrespective  of  anp  sprina  action,  poei- 
Jfrcly  and  mechanically  breaks  tke  circuit. 


S 


Electrical  and  Mechanical  Lags 
Are  Practically  Eliminated 

— and  the  synchronization  of  the  timing  is  as 
nearly  perfect  as  is  humanly  attainable. 
The  whole  ignition  outfit  is  compact  and  made 
into  a  single  unit,  including  the  coil,  so  that 

Only  One  External  Wire 

aside  from  the  spark  plug  leads,  is  used.  This, 
of  course,  is  the  lead  to  the  battery. 

PITTSFIELD  SPARK  COIL  COMPANY 

Pittsfield  Mass. 
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MotoR  Products  hlf'A 
Corporation  Ipjr 


AniKWndn^Oi^aiiizatioii  o/Gm\ 
JintH)i1aiice^/^AtitoinobileBtlilclef 


We  recently  completed  the  formation  of  the  Motor 
Product*  Corporation,  an  actual  working  organization  per- 
fected to  take  over  the  buslnc**.  good  will  and  operating 
planla  of  the  Itnnda  Manufacturing  Company,  the  Van- 
guard Manufacturing  Company,  the  Diamond  Manufac- 
turing Company,  the  Superior  Manufacturing  Company  and 
the  Universal  Metal  Company. 

The  Motor  Products  Corporation  will  continue  to  manu- 
facture and  sell  the  product*  formerly  manufactured  by 
Its  constituent  companies — hub  rap*,  radiator  parts,  tubing, 
windshields  and  other  automobile  parts.  The  same  high 
quality  that  marked  the  output  of  the  smaller  companies 
will  be  evident  In  that  of  the  Motor  Products  Corporation, 
with  the  additional  advantage*  of  grinter  economy  In  pro- 
duction and  more  efficient  service  for  those  motor  car  manu- 
facturers whom  we  supply. 

To  this  end  we  have  recently  acquired  the  entire  factory 
and  office  group  of  the  boiler  Motor  Company,  In  Detroit, 
where  the  bulk  of  our  manufacturing  operations  will  be 
conducted  as  a  unit.  The  factory  at  Ann  Arbor,  Mich., 
will  still  be  maintained  for  special  work,  and  the  Canadian 
factory  at  Walkervllle,  Ont..  will  be  maintained  and  en- 
larged to  care  for  the  rapidly  growing  Canadian  business. 
In  this  way  we  will  be  able  to  realize,  without  delay,  all 
the  advantages  resulting  from  the  conduct  of  our  organiza- 
tion as  one  Immense,  efficient  unit.  Instead  of  a  number 
of  seitarate  factories  as  heretofore. 

MOTOR  PRODUCTS  CORPORATION 

DETROIT,  MICH. 


3 


UmimOffict  f  ^ 

and  Factory, 

Drtreil.  Mick. 

Factcrirl  at  Ann  Atbcr.Uich., 
ami  We! km  illt,  Canada. 


- 


a  ; 

Itands  Mfg.  Co. 
'Wl     Vanguard  Mfg.  ( 


Successors  to 

Superior  Mfe.  Co. 
Co,  Diamond  Mfg.  Co. 

ersal  Metal  Co. 
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The  Exhilaration  of  Riding  the  Waves  in  a 
Speedboat  is  Nearest  Duplicated  on  Land  by 

w  &  c 


Original  Double  Arm  Shock  Absorbers  On 
Your  Ford  Car 


The  magnetic  attraction  of  the  speed  boat  for  it*  pilot 
lies  in  the  sensation  that  comes  from  guiding  a  craft  oi 
its  pliability  through  the  water  at  high  speeds. 

It  is  the  pliability  of  the  \V  &  C  equipped  Ford,  its 
road-fitness  at  all  speeds,  its  absolute  freedom  from 
sharp  jerks  and  jolts  that  reproduces  that  sensation  on 
the  highway. 

The  exhilaration  of  driving  an  easy-riding  Ford  i* 
yours  when  you  say  "W  &  C  to  your  dealer.  Say  it 
today.    It  will  pay. 

DEALERS:  W  &  C  Shock  Absorber  is  a  source  of  big 
winter  business.  Most  leading  dealers  are  already  sup- 
plied.   If  you  arc  not,  u-rite  or  wire  todaw    Or  ASK 

Your  jobbers  salesman. 
Philip  H.  Webber  &  Company 

HOOPESTON,  ILLINOIS 


One  part  of  your  automobile  you 
do  not  know  you  own,  because  it 
never  bothered  you. 

ECLIPSE-BENDIX 
DRIVE 


Transmits  the  power  from  the 
starter  to  the  motor  on 


125  MAKES  OF 
AUTOMOBILES 

MADE  BY  THE 

ECLIPSE  MACHINE  CO. 

ELMIRA,  N.  Y.,  U.  S.  A. 
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No  Matter  How 
It  Twists — 

If   ever   any   one   adaptation  showed   the  super 
efficiency  of  ball  bearings  it  is  their  use  in  tractor 
building. 

Slewing  and  skidding  and  jolting  over  rough  farm 
lands  and  ditches,  the  tractor  is  subjected  to  un- 
usual and  exceptional  strains  such  as  are  seldom 
encountered  by  any  other  piece  of  machinery.  From 
every  direction  they  come — these  unusual  jolts  and 
blows — until  one  marvels  that  the  mechanism 
stands  up  at  all. 

High  tribute  is  it  to  ball  bearings  that  they  are  called 
upon  to  withstand  these  strains  in  the  really  vital 
parts  of  the  leading  makes  of  tractors — and  still 
higher  tribute  to  U.  S.  Ball  Bearings  that  they  in 
particular  are  chosen  to  perform  this  grievous  work. 
And  still  it  is  no  surprise  that  U.  S.  Ball  Bearings 
should  be  chosen  for  it  is  a  matter  of  common 
knowledge  among  engineers  and  manufacturers  that 
U.  S.  Ball  Bearings  are  exceptionally  well  fitted  to 
meet  just  such  exceptional  and  unusual  demands. 

U.  S.  Ball  Bearing  Manof acturing  Co. 

(Conrad  Patent  Llccnaac) 

Palmer  Street  and    Kolmar  Avenue,  Chicago 
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This  Is  the 


NOW  ONLY 

$5 

Better  than  Ever 


SOLD  ON 
10  DAYS' 
TMIAL 


— WHY?- 

Why  do  the  finest  American  and  for- 
eign cars  use  OWL  Lights  almost 
exclusively  ? 

Why  are  more  OWL  Lights  used  on 
such  cars  than  all  other  makes  of 
searchlights  combined? 
Why  are  the  personal  cars  of  the  coun- 
try's society  leaders  OWL  Lighted? 
Why  are  the  cars  of  America's 
most  prominent  business  men  OWL 
Equipped  ? 

R 


The  answers  to  the  above  questions 
immediately  suggest  themselves,  the 
first  time  you  see  and  use  an  OWL 
Light. 

Our  to  day  money-back  trial  gives 
you  the  opportunity  to  investigate  the 
superior  features  of  the  OWL  Light 
with  no  obligation  on  your  part.  Ask 
your  dealer,  or  write  direct  for  full 
information.  Handsome  descriptive 
booklet  sent  free  on  request. 
In  ordering,  state  make  and  model  of 
car.  also  battery  voltage. 
DEALERS :  _  Wire  or  write  for  inter- 
esting proposition  today. 

C.  H.  Foster  Accessories  Co. 


2303  Michigan  Blvd. 


Chicago 
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DO  YOU  KNOW  WHAT  DID  IT? 


i  \  \\\\\ 


PEERLESS  AUTOMOBILE  SPECIALTIES 

Make  Old  Cars  Look  Like  New 

A  little  time,  and  just  a  few  cans  of  PEERLESS  Automobile  Specialties  make  any  old  car  look  like  new.  Keep  cars 
looking  the  way  you  want  them.  Always  conspicuous  among  other  cars  for  their  neat  and  nifty  appearance,  and  their 
spirit  of  eternal  youth.    When  any  part  of  your  car  needs  retouching,  consult  the  PEERLESS  list.  There's— 

A  Product  for  Each  Part — The  Name  Tells  the  Use 


Peerless  Mohair  Top  Dressing 
Peerless  Leather  Top  Drawing 
Peerless  Lining  Dye 
Peerless  Cushion  Dressing 
Peerless  Lamp  Enamel — Gloss 


Peerless  Lamp  Enamel — Dull 
Peerless  Jet  Black  Fender  Japan 
Peerless  Top  Dressing  for  Fords 
Peerless  Tire  Paint 
Peerlees  Cylinder  Enamel -Black 

Sold  hy  Accessory  Dealers,  Jobbers.  Garages  and  Hardware  Stores  everywhere.    You  can  use  at  least  one  product  today. 
OA  EAUEHKN— Bl'ALKB.H—  IBtalMK  order  a  stock  from  >oar  nearest  Jobber,  or  write  for  complete  list  and  discounts. 


Peerless  Cylinder  Enamel  -Cray 
Peerless    Mirroroid — A  Var- 
nish Renewer 
Peerless  Anti-rust  Rim  Paint 
Peerless  Auto  Body  Polish 


Peerless  Battery  Box  Black 
Peerless  Extra  Fine  Black 

Japan —  LV  fnr  tnurtimr  up. 
Peerless  Liquid  Wax 
Pee  Hess  Shellac 


THE  COLUMBUS  VARNISH  CO. 


Makers  of  Fine  famishes  and  Peerless 


Columbus,  Ohio 


rxanipie  Of  mm  full  stream  line  yacht  we. 


bis 


This  (iOOD  car,  built  by  a  concern  that  for  43  years  has  manufactured  only  quality  products, 
embodies  all  the  essentials  that  you  expect  to  find  in  a  car  costing  S1000  or  more.   A  car  of  real 
distinction  and  proven  performance,  in  which  you  get  a  full  dollar  of  value  for  everv  dollar  of  price. 

EiCAB,$795 

Silent,  powerful,  long  stroke  motor  (3^x5) — unit  power  plant,  .vpnint  suspension — 1 14-in.  wheel  bas 
full-floating  rear  axle — Dyneto  double  unit  starting  and  lighting  system— Dclco  ignition — unsurpassed 
body  designs — roomy  seating  for  every  passenger — f nil  Turkish  style  upholstering — every  equip- 

^^^^^^^^^^^^^^     men!  that  yoc-s  to  make  a  car  at  any 
m^^m ^^ffrvf^^SSPa    price  complete.     Write  for  cata- 


Mimtinu  cumfurlably  luur 
pat  r<  is. 


logue  and  full  particulars. 

DaaUret  Swm  dsstfable  terfitrjry  r/p*r.  We 
can  guarantee  immediate  deliver*** 

ELKHART  CARRIAGE  and 
MOTOR  CAR  COMPANY 

<"  77A  Reardtley  Ave. 
ELKHART 

IND. 
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After  it  has  been  used 
a  season — 

That  is  the  real  question 

In  the  manufacture  of 
BULL  DOG  QUALITY 
in  Rubberized  Fabrics 
and  Rubber  Cloths,  we 
know  that  after  several 
years  of  hard  usage  that  a 
BULL  DOG  QUALITY 
Top  looks  well  and  is 
still  waterproof. 

Put  a  Bull  Dog  top  on 
your  car — 

It  will  make  it  a  better 
seller 

Better  get  our  samples 
and  prices — right  now. 

L.  J.  MUTTY  COMPANY 

BOSTON,  MASS. 


This  is  the 
mag  neto 
that  starts 
without 
Batteries 
any  Motor. 
It  is  the 
NEW 


Model  T-K  High 
Tension  Magneto 

For  multicylinder  automobile  and 
truck  motors 


This  magneto  fires  any  kind  of  fuel.  It  operates 
any  number  of  cylinders  up  to  12.  Without  Impulse 
Starter,  known  as  Model  T.  Both  the  T  and  T-K 
are  entirely  enclosed  as  protection  against  water, 
oil  and  dirt. 


Write  for  details, 
prices,  etc. 


2833 


IGNITION  CO 

OmUMO.OtllO.  U  SJL 


Zero 


This  is  most  important  during  winter  months. 
You  should  know  whether  the  oil  you  are 
using  "flows  freely  at  Zero."  All  oils  do  not 
possess  this  feature — notably  the  paraffine  base 
oils,  which  thicken  up  under  cold,  and  often 
cause  great  damage  to  the  motor. 

The  safe  way  is  to  ask  for  SUPREME 
AUTO  OIL— it  "flows  freely  at  Zero,"  and 
leaves  no  carbon,  owing  to  the  fact  that  it  is  a 
Southern  Asphalt-base  oil.  containing  no  paraf- 
fine to  gum.  stick  or  thicken. 


There  is  More  Power  In 
THAT  GOOD  GULF  GASOLINE  and 
SUPREME  AUTO  OIL 


GULF  REFINING  COMPANY 

Pittsburgh,  Pa. 

The  targett   independent   refining  company 
in    th»  world. 
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The  Punch 
Behind  the  Motor! 


It's  the  ignition!  With  a  hot,  strong 
spark  your  motor  throbs  with  power! 
You'll  get  that  kind  of  spark  from  an 


Keystone  Automobile  Bodies 

For  1916 

Individuality  ia  a*  noticeable  in  motor  car*  a* 
in  homes.  Our  exclusive  creation*  of  motor  car 
bodies  are  a*  perfect  in  design,  finish  and 
appointment  a*  your  own  personality  dictates. 

Wa  are  among  the  oldeat  high  grade  carriage 
buildera  and  are  apecialists  on  broughams, 
limousines,  clover  leaf  and  club  roadsters. 

There  can  be  only  one  like  yours. 

Detail*  on  Rrc/ueit 

Keystone  Vehicle  Company 

Reading  Pa. 


A  spark  that's  hot,  intensely  hot,  at 
all  speeds,  even  the  lowest — sure  fire 
for  any  mixture,  however  lean — quick 
pick-up— easy  starting — that's  ELise- 
mann  ignition  1 

Why  do  you  suppose  the  FLisemann 
Magneto  is  the  standard  equipment  of 
108  Manufacturers?  If  you  can't  guess, 
ask  them  I 

THE  EISEMANN  MAGNETO  CO. 

Hair*  and  f3cneral  Office*: 
12.33rd  Street,  Brooklyn,  N.  V. 

Indianapolis,  Ind..  415-417  N.  Capitol  Avs. 
Detroit.  Mich.,  102  Woodward  Are. 


'.ID  J 
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There  Is  only  ONE 
NON-FLUID  OIL! 

When  you  pay  your  good  money  for  Somebody-or- 
other's  semi-fluid  grease,  you're  not  getting  the  genuine 
article. 

Some  common  greases  are  trying  to  trade  our  reputa- 
tion. They  imitate  the  name,  but  they  cannot  equal  the 
quality. 

To  be  sure  of  buying  simon-pure,  non-melting,  non- 
freezing  lubricant  without  the  injurious  non-lubricating 
fillers  used  by  common  greases,  look  for  our  trade-mark. 


HON- 


<  ..llaT  oniu 


It  is  stamped  in  black  on  orange 
colored  cans  only.  Best  dealers 
sell  and  recommend  NON-FLUID 
OIL. 

"  K-00  Special"  grade  it  for  gears. 
"K-000"  grade  i<  for  bearings. 

Write  for  free  booklet  "Lubri- 
cation of  the  Motor  Car." 

New  York  «  New  Jersey  Lubricant  Co.,  165  Broadway,  New  York 


~->° 


Electric 
Starting 
and  Lighting 
Systems 
SINGLE  UNIT  and 
TWO  UNIT  Equipments 

Booklet  on  Special  Ford  Equipment 

DYNETO  ELECTRIC  CO.,  Syracuse,  N.  Y. 


^     ^ejfrndred  point j 

|  The  New  Standard  in  Car  Value  at  §0©©15  | 

I$*nd  for   Information  _ 
saarwj  KisselKar  ! 

J.  V  tvi«r  MHhTX  X        ^»  ■ 


In  the  most  perfect  plant 
that  brains,  money  and 
experience  could  devise, 
we  _  have  the  men  and 
equipment  to  produce 
pressed  steel  parts  in 
any  quantity  on  com- 
paratively short  notice. 

We  make  more  than  200 
pressed  sleel  parts  and 

you  can  make  your  vehicles  lighter  and  at  lower  cost, 
without  sacrificing  strength  if  you  use  pressed  steel  spring 
hangers,  running  boards,  brake  drums,  etc.,  instead  of 
malleable  iron,  steel  castings  and  drop  forging*. 

"THE  BOSSERT  WAY" 

stands  for  the  prompt  delivery  of  your  order  filled  in  ac- 
cordance with  every  item  of  the 
specifications. 


The  Bossert  Co. 


UTICA 
N.  Y. 


JoRiTS-Maiwille 
*    FIRE  . 


Always 
Ready! 


SAVES  15%  ON 
AUTO  INSURANCE 


BOUQUETS  f  ROM  HIRE  AND  ] 


'Hartford 

SHOCK  ABSORBER 


FROM  OHIO 


EDWARD  V.  HARTFORD  Inc.  US 


MORGAN  ST. 
ERSEY  CITY.  N.J. 
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I  have  driven 
150,000  miles 
with  one  set 
of  Splitdorf 
Spark  Plugs ' 

HA.  CHUM,  Goodsprinqs,  Nev. 

FORD 


MfcJr  In  all  tit**  *a-l  f'  trf*  If  mil 
rmr  car,  OHrtorcrrlr,  awlur  iruxk,  owtnf 
bum.  acroflM*.  irasior  >nJ  w*i*oii«ry 
fMulme  rnfnr,  If  yu*  cu'i  rrt  item 
I  mm  roar  dralrr.  mid  t»  ui  for  rbtm 

SPLITDORF  ELECTRICAL  CO. 

NEWARK       ll  NEW  JERSEY 


SPLITDORF  38 


WITH  THE  GREEN  JACKET 


THE   COAST    LINE  TO 


MACKINAC 


CLEVELAND.  BUFFALO.  NIAGARA  FALLS 

i  OLEHO,  IT.  IHTIOV  Al.l'ESA.  ST.  IGXACB 

A  REAL  VACATION 

THE  WATER  WAY  IS  THE  ONLY  WAY 
The  Oram  Lake*  ll  the  mrcca  lor  nartlrtilar  nrxl  cancrimred  traveler*  on  bull 
mae  an  I  pleasure  trip*.    The  I).  &  C.  Line  Strainer,  rmbuly  «H  the  qualtilr*  ol 
rptad,  eafety  and  comfort.    The  freedom  of  trie  decks,  the  cool,  ffmhinf  lak 


,  the  romraoikiiM  Male  rensi.  and  uneacelled  cuutne  make  life  aboard 
aaaces  a  aoorce  of  eowymcriL 
"D.  ft  C.  A  Ff  R\ K  E  t;UARANTFF" 
Darlni.  Siiaiwt  Sesan-i  the  Two  t'.lnni.  of  the  tlrcat  Lakra.  Stra.  r-iv  of  TV 
troft  III  anl  City  of  Clevrl  in  i  III.  .unfair  daily  arfvtrr  Unseen  Detroit  and 
Serlalo:  dally  sereics  between  Detroit  and  Cleveland,  aleo  drtuKtful  day  trit* 
durina  J  sly  and  Auau.r.  at  wetl  a.  two  boat!  out  of  Detroit  anil  CV.riand  rwry 
Sturlw  and  Sond.y  niahl.  duriii  tries*  two  month*.  FOUR  TRII"-  WEEK- 
LY PRO VI  TOLEDO  ANO  IlKTKOIT  K>  MM'KIS"'  IM  \M>  AMI 
WAY  POHTS-Krora  June  J5th  to  September  10th,  SPECIAL  SIKAMKK 
CLEVELAND  TO  MACKINAC  ISH\D.    T  AAO  TKIPS  WEEKI.V.  No 
STOPS  ES'ROCTK  EXCEPT  AT  PKTROIT  EV'RRV  TRIP.    Daily  artvkv 
bttvraea  Toledo  and  Pat  io  Bay.  Jane  10th  to  Seiitroiber  IUtl>. 

YOUR  RAILROAD  TICKETS  ARE  At  "C  KITED 
On  D.  ft  C.  Line  atramera  for  Iran*}*.'!  illon  between  D*troit  ni  Clevelnnd. 
Detroit  and  Uutlalo.  rlthrr  direction.    Send  two  rent  atamp  lor  tlluitrated  Ivitn- 
(Met  aval' Great  Lakes  Map.   Address  L.  G.  Lewi..  C.  P.  A  .  Detroit.  Mkh. 

DETROIT  &  CIEVFI.AND  NAVIGATION  COMPAM 

PHILIP  H.  MCMILLAN.  Pres.  A.  A.  SCHANT2,  Vkt  Pres.  Ik  Gent.  Msr. 
All  D.  ft  C.  Slsamere  arrive  and  depart  Third  Avenue  Wharf 
Central  .Standard  Time. 


t*»e  the  farllltlea  of  this  p«rfectly  equipped  plant  for 
the  production  of  small  limit,  imiul  trumping*  of  any 
design,  uleo 

BRASS  CASTINGS 

In  tho  Rough*  PolUhad  or  Nid»«l  Plata 

Including;  Hub  Cap*.  lUdtntor  Filler  Neeteo  with  Cap*. 
<:.ir*ol.no  Tank  MaiiR-tn  with  Capo,  Guaollne  Tunic 
Ktanffea  for  Outlets*.  Hood  Yokrx,  Ford  Special  Hub 
Capo  and  other  part*  made  of  Caat  Bra*  a. 

Our  Well-Equipped  Wood-Working  Department 

U  prermnd  fr>r  the  pmmpt  production  of  qoantltj  ordvn  of 
roujrb  or  blgblr  llnUbtHl  wood  irurfc  ■  .»acrr,bHr»  of  modiurj.  nlie 
fi<  oiolsr  itr  i-ODpirnrfloo,  •«<  li  iiarta  rr+t  blorkn  for  uhlu- 
pAnf,  flvorluc  twordo,  bock  ^ptiag  board*,  ninniajt  board*,  etc. 
Wr  work  from  B*m  Prlota  ami  Rr>*r^flror|<*>n>>,  bot  iin-fer, 
wbefl  poaolblc*,  to  altto  bave  •ompM  for  tbe  porpo««  of  tcciirliavt 
poialtlTtf  ii  •  urni  j  to  wslgbl,  rxicajiureiu<-T>ti  aod  4i>jdca- 
Wrllo  ao  ot  nor*  for  further  InfortnetJoa  rrganUog  tbo  pro- 
dut-tlon  of  your  n-guircaiLnta. 


ThePfau 
Mfg.  Co. 


AIM 


Cincinnati 
Ohio 


230  M.ntor  St. 


8 


COUNTERBALANCED 

PARK 

CRANK. 
SHAFTS 


PATENT 
APPLIED  EQH 


Ui 


i 

I 


I 

I 
I 

I 


The 

PARK 

DROP 
FORGE 
C  Q 


ft 

% 
(I 


CLEVELAND,  OHIO  (;j 
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Another  Triumph  for 

RAJAH 

PLUGS 

In  the  Aator  Cup  Race  at  Shecushead  Bay.  Sept.  10, 
1918.  1  of  the  10  cars  to  finish  were  equipped  with 
RAJAH  PLUGS. 

70%  of  all  the  cars  starting  uawi  RAJAH  PLUGS. 
Ask  any  race  driver  why  this  (a! 


(I 


Ignition  Absolutely  Sure!" 


Rajah  Auto-Supply  Co. 


Bloom  t it  Id.  N.  J. 


Jotin   Mill,  a   ft  Son,   Ltd..   Montreal,   Toronto,   Winnipeg,  Vancouver. 


IRIDIO-PLATIIVIIM  TIPPED 

Screws  and  Rivets 


SERVICEABILITY 

la  a  distinguishing  feature  of  these 
Screws  and  Rivets. 

Securely  welded  Iridic  -  rialinum 
heads.  Standard  alxea  carried  in 
stock.  Other  styles  to  order — any 
ai<rclflcationa.  any  decree  of  hard- 
ness. 

Write  us  for  prices  and  full  In- 
f  urination. 

R  &  H  Platinum  Works 

■I  Roaailar  ft  Hutlufctr  Ckterioal  C*. 


lOO  William  Slr««t 


FM«W  York 


THE  METAL  OF  METTLE 


THE  BEST  BEARING  METAL  ON  THE  MARKET 

Fabric  Metal  Li  ftn  ein>ptlonaltj  bonvocmeoua  tin  baae  copper  faardeosa' 
gt.07  mads*  by  oar  *pet*lal  pror**sj  from  (Uralta  do  and  Ingot  ropper. 
Vr  make  ererr  poena  of  Kahng  Metal  ooraeleea  and  can  guaraaitee  Ita 
uniformity  anil  quality.  Aak  Stutt,  Rlropltn.  Crane,  W1«conain.  KNmll, 
Waakeiiba.  Kelly-HprtaglWld,  Bearer,  Cartlaa  ana  toe  man  woo  makee 
finlabed  bearlna>.  * 

Fahrif  Metal  Company.  34  Commerce  Street.  New  York 


Perlman  Rim  Corporation 

Controlling  1'erlmitn  Demountable  Rim  Pitentt^ 


MANUFAinTRr.RS  OF 

Demountable  Rims 

Plain  Clincher  and  all  Styles  of  0.  D. 
Demountable^,  Straight  Side  or  Clincher 

Executive  Offices!  NO.  1790  BROADWAY 

I  United  States  Rubber  Cm.  Illdft. 
and  Y     Broadway  and  Wlh  Street 

€  Phono  ilis  (lolumlmi 

Sales  DepartmentJ   NEW  V0RK  N  y 


22-73  SERIES 

They  follow  closely  to  the  lines  of 
the  preceding  series,  and  the  only 
changes  are  in  the  nature  of  re- 
finements. 

22-73  Touring 
22-73  Sporting 
22-73  Runabout 
22-73  Raceabout 
22-73  Touring-Limousine 

Literature  Mailed  on  Requett 

MERCER  AUTOMOBILE  CO. 


MERCER 

MOTOR 
CAR5 


400  Whitehead  Road 


Trenton, N.  J. 


"I  Should  Have  Known  Better!" 

"'Light*.  Ignition.  Starting;  Motor  all  dead!  That  a  what  I  art  (or  gueming  at 
the  atate  of  my  rWtrv-ad      ut[imt*nt  !"*  A 


Model  354  AMMETER 
On  Your  Dashboard"' Cowl 

ta  the  reliable  mean*  of  determining  the 
proper  tat*  ol  chaw  or  dieaharn  oT  your 
battery  lor  mwta  H>er4a.  It  enable*  yoa 
to  dctmnuie  that  the  grnrrator  to  working 
am)  that  the  uorage  battery  la  receiving  1 14 
n:r      II  rial  /.a  t-.vA.'rr  j..f.,a, 

Viraton    Electrical     Inatrumant  Co. 
S  Waaton  A»a..  Newark.  N.  J. 

t'r *./!fjl  1  *'trr  OJier 


DEAUHS,  JOB 


Edited  exclusively  for  Dealers,  Jobbers, 
Garage  and  Repairshop  Owners 

If  you  are  Interested  In  the  merchandise  or  malntenancs 
departments  of  the  automobile  Industry  you  should  read 
Motor  World  regularly.  It  builds  sales.  Improves  service. 
Increases  pro  fit  a. 

Publlshed  weekly,  12.00  per  year— Canada  and  foreign,  M-00. 
Subscriptions  solicited  only  from  men  in  tbs  trade  Bend 
your  subscription  to: 


MOTOR 

339  West  39th  Street 


WORLD 

New  York  City 
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t       ug      woo  woo 
REVOLUTIONS  PtR  MINUTE 


LeRoi  Motor 

3feM,  MODEL  C 

fOft  TOE  LIGHT  ROADSTER 
TOURING  CAR 
OR 
TRUCK 


Milwaukee  Machine  Tool  to 

MILWAUKEE-  WIS 


Add  to  Garage  Profits  by  Oxy-Acetylene  Welding 

Strings  aid*  plot  it  your  patron*  and  pay  good  substantial  profit 

PREST-O-LITE 

Dissolved  Acetylene 

(Ready-made  carbide  gaa) 
•oral  to  tee  eflVrlenry  »~1  sarfuloeaa  of 
any  food  weldlnc  eqrjlpraeot.  We  fiirnl.h 
tberouctlly  bl«h  rride  wclillne  •ppernttri 
for  (0u.no  iCaun.la.  •  ikii  Tlw  aiereir 
■err  will  ilea  atitl  gnm  cylinder*  »!  ID 
additional  tert.  and  abutii  (10.00  w.,rih 
at  welding  rappHe*.  Truck  and  ■pedal 
equipment  for  ratting  operatiooa  at  ex- 
tra coat. 

St  n  4  lor  sir  I  nil  1  of  Prntl-O-  Lilt  Sery-ic  r  lor 

Ory- Ace  f  y/me  Wmlding. 

THE  PREST-O-LITE  CO.,  Inc. 

The  WarWt  Lartrrt  Uakm  of  OUmlr.  : 
doe  ay  Iras 

04  apeeesiy  Ceeeeiea  Oflwe  and  Fecto't 

laaBWaaeaa,  M  kWrrlHaa.  Oalario 


•  I  I  I  I  I  I  |  I  ^.  I  »  I  ■  I  I 


©res 


The  "Hold-On"  Tread 
arc  at  •njperior  in  quality  to  ordinary  tirea, 
aa  ibe  Combination  liberal  aakt  policy  it 
sunrrior  to  the  "cut  and  dried"  ordinary 
atfling  policy  under  which  the  ordinary 
tire,  are  told. 

Get  the  ezcluaiTe  territory  proposition. 

The  Combination  Rubber  Mfg.  Co. 

hfanufacturtrs  of  fiiah  ared* 
Rubber  Products  for  $0  Ywi 
BLOOM  HELD,    NEW  JERSEY 
Writ*   or   Wirt  for  Parti* utert 
Regarding  Our  Proportion 


bit  Mark 

@ 


Internal  Gear  Drive  Axles 

Lei  •"*■">   T»»   Ibe  htetory  of  the  liiti-rtinl 

fiear  Drive  Axle  aid  tell  jron  Uaxr  the  It  I  SSaUi 
line  been  a  ble:  farmr  III  lla  aucreaa. 


EXPERT 


Auditor,  eyatemattxer,  effi- 
ciency and  production  engi- 
neer, 20  yeara  experience  nil 
II nee  of  buetneaa,  15  yeara 
Public  Accounting  Work. 


t  Enable  Directing  Large  Force  of  Emnloyeea. 

Etcaptlonai  Organixer  and  Developer. 

Strong  on  Detail  and  Finance. 

Natural  Faculty  of  Locating  Laaki. 

Can  SYSTEMATIZE  not  RED  TAPE  a  business 

$10,000  EXECUTIVE 

Excellent  addreaa,  pleaalng  peraonality,  American,  married,  eettted. 
middle  age,  bralthy,  do  not  drink,  cun  graap  and  do  the  big  things. 

VAJ. LIABLE  MAN  FOR  LARGS  ORGANIZATION. 
At  preaanr  engaged,  can  make  a  change  at  any  time. 

Addreaa:  Real  Value  OPEN  FOR  PROPOSALS. 

care  The  Automobile.  WILL  LOCATE  ANYWHERE. 


The  Bearings  Company  of  America 

LANCASTER,  PA 
Salea  Department  >  Weetem  Office! 

250  Weat  S4th  Street  C04  Ford  Bull, line 

New  York,  N.  Y.  Detroit,  Mich. 


[MADE  IN  AMERICA 


Manufacturers  of  Star  Radial  Ball  Retain- 
era.  Star  Ball  Thruet  Retainers,  Star 
Complete  Ball  Thruet  Bearing! 


Passenger 
and 

Commercial 

Car 
Motors 


■•-Cylinder— 4-Cy-cle 


Beaver  Motors 

Fit  Every  Demand 

There  are  BEAVER  Motors  in  a  variety  of 
sizes,  suitable  for  all  pleasure  car  and  com- 
mercial car  requirements.  Meet  all  demands 
for  power,  economy  and  de- 
pendability. 

Over-head  valves.  20%  to  25% 
more  power  than  other  motors 
of  same  bore  and  stroke. 

Write  faday  for  BBATBH 
erect  Aro  liver  before  derld 
la(   on   the   motor   to  uae. 

BEAVER  MFG.  CO. 

let  a  Oklahoma  Are.,  Milwaukee, WU. 


Atwater 


Kent 


Ignition 


■  © 

For  Your  Car 

Atwater  Kent  MfgAVorks 
Philadelphia.U5.A. 
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mm 

SPARK 
PUJG5 


■  r»  bollt  to  etar  IP        Jo"  «•*» 
tlM>  hari»<»t  rowtltlaDa.    Wt  ebow 
bm  our  IK  leaaVr 
JUMBO  "MOtlTE" 
Price,  »1JM 
GunMMl  for  U»  I. if*  of  tfe* 
Car.    Other  vim  for  FoMn  tod 
etbar    can.    10.75    and  ll.oo. 
Asa  Tcmr  dealer  • 

Glbeon-llnlll.ter  MfK.  Co. 

•SKI  Wukiuitaa  KUeet, 
Jamaica.  PUIn.  Mass.  <tVM 


3W  GEAR^CO.,  ^7 


i- 


SYRACUSE.  NY 


BROWN^LIPE 
CHAPIN  co^ 


  !-<iTii  rr~\ 


i 


T/>p  Exceptiona/  Motor  \ 

 !  ■  ■         ,       ■'  ..   l-lll  .lll'lllillllllll  ';.  ;ll_L 


TRUCK. 
M0TORS 


CHROME  NICK  EL  STEEL 

for  •tremrlh — aluminum  for  liaht- 
ocaa  mak*  Waukraha  Truck  Motora 

exceritionallv  efficient,  long  of  HI* 
and  fre*  from  trouble*.  Write  lor 
ratalox  L  which  five*  full  detaila. 

Waukesha  Motor  Co. 
Z2D  Factory  St. ,       Waukesha.  Wta. 


HYATT 
QUIET 

The  Roller 
Bearing 

for 

Automobiles 


New  Departure 
Ball  Bearings 

American  Made  (or  American  Trade 

— >»»-QUALITY  FIRST 

© 

TmC  NCW  Dlr>ARTURI  Mrt».  OO. 

The  "Big  SticIC 

That  Brings  Down 
Gasoline  Expense 


Carburetor 


•  Carspring  TiR-ES 


Will  establish  you  in  busi- 
ness on  a  permanent  and 
profitable  basis. 

Our  Policy! 

One  good  dealer  in  each 
territory,    backed    by  the 
best  goods  and 
co-operation. 


unlimited 


New  Jersey  Car  Spring 
&  Rubber  Company 
Jersey  City,  New  Jersey 
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26  YEARS 
EXPERIENCE 

DYNAMO 
CONTROLLERS 

FOR 

LICHTINC 

AND 

STARTING 
SYSTEMS 


Electric  Auto-Lite 

Starting — Lighting— Ignition 

Electric  Auto-Lite  equipment  for  auto- 
mobiles is  as  famous  for  the  service  that 
backs  it  as  for  the  reliability  and  economy 
of  its  operation. 

ELECTRIC  AUTO-LITE  COMPANY 

Home  Office  and  Factory:  Toledo,  Ohio 
New  York        Detroit        Kansas  City       San  Francisco 


SEISS 


SEISS 


$400 


Double  Acting  Mechanical  Horn 


Operated  by  touch  of  hand  either  to  right  or  left— for  short 
sharp  blast — or  for  lotiit  continuous  sound  same  ns  a  motor 
driven  Horn.  Tills  Is  the  only  horn  on  the  market  having 
these  features. 

Guaranteed  for  10  Years 

Positive  In  Action — no  Hatchet*  -no  Spring  pressure  to  BO 
against— simplicity— nothing  to  g<;t  out  of  order. 

Write  lor  Literature 

The  Seiss  Mfg.  Co.,  456 Dorr  St., Toledo, 0. 


AXLES  WIEELS 
PROPELLERS 


Salisbury'  Wheel 
E2f     &  MlcLCo.  x^ 

jamestoWnj  n.y. 


1 


WARD  LEONARD 
ELECTRIC  CO. 

BMONXVILLt.N.Y.  U.S. 


L 


E.&J.  SPOTLIGHT 

Motorists  insist  on  hav- 
ing the  best  spotlight 
manufactured.  DEAL- 
ER:  Satisfy  your  cus- 
tomers by  selling  them 
the  best  and  latest  im- 
proved Spotlight  man- 
ufactured. Complete  in 
every  respect.  Ready 
to  attach. 

Edmonds  4  Janet  Corporation 
Detroit,  Michigan 


Hu 


STEEL 

OR 
BRASS 


B  CAP 


s 


NICKEL 
PLATED 
OR  RUST 
PRO  O  F 


STAMPINGS 

THE  WINK  LET  CO,  Detroit,  Mich,  U.S.  A.  "^I^'iff  *fcr*fr' 


Pleas*   mention   The   Automobile   when   writing   to  Advertisers 


Digitized  by  Google 


88 


THE  AUTOMOBILE 


October  19,  1916 


CANADIUM 

CONSULT  US  REGARDING  ITS  ADAPT- 
ABILITY FOR  MAGNETOS.  MASTER  VI- 
BRATORS, CAUTERY  KNIVES,  COILS,  ETC. 
Can  interrupt  circuit  at  minimum  expense  to  Pur- 
chaser. 

Years  spent  in  its  development.  Write  us  asking 
its  uses.   Can  be  used  to  replace  ptatinum. 

The  Electro  Metals  Products  Co. 

Patentee*  and  SaU  Manufacturer* 

1984  East  66th  Street  Cleveland,  Ohio 


1EWPH0CES3 

DIFFERENTIALS  and 
ACCURATELY  CUT 
METAL  GEARS 


lliw  Process 
Gim  Corporation 

WSACUSt.  N.  Y. 


Inner  Tube*,  Inner  Liner*,  Outer 
Boots,  inner  Sleeve*,  Blowout 
Patches,  Ccmentle**  Patches,  Cement 
Patches,    Red      Rubber  Tubing 


JONt&Ott) 


You  don't  just  expect 
good  service  from 

1BRAENDER 

TIRES  and  TUBES 

—You  get  it! 

Writ*  for  particular'  about  BRAEXDER  BuD  Dot  San- 
Skid — fn«  /*•<«•«.  »•/••(.  imoolAril-rJini  ti'rafnaafa. 

Braender  Rubber  &  Tire  Co. 


Factory  i  Rulharfard,  N.  J. 

/*»  a  ***«■: 
2:>0  Wrtl  ■  lit  Ml.,  A'rv  Vor*,  V.  V. 
*TS  .v.  aVvad  or.,  Mw  lp»w,  /"«. 
I  Mo  M        Jf  tea  if  a*  srr..  nii»ft,  /II 


LIBERTY  SIX 
$1095 

Ride  in  it!  Drive  it!  Compare  it 
with  any  other  car  on  the  market ! 

If  your  territory  it  not  closed  address: 

THE  LIBERTY  MOTOR  CAR  CO. 

DETROIT 


AotokAge 

"The  Motoring  Authority  of  America" 

PUBLISHED  WEEKLY  AT  CHICAGO 
Yearly  Subscription  Price — 52  Iuum — $3.00 

The  moat  popular  weekly  motoring  magatlne — devoted  to  the 
Interests  of  the  motor  car  owner  and  containing;  newa  of 
general  Interest  alike  to  the  dealer  and  the  manufacturer. 

If  you  are  Interested  In  new  car  and  accessory  descriptions, 
racing  reports,  touring  data,  and  questions  and  answers  that 
appeal  to  the  motorist,  subscribe  to: 


MOTOR 

MAI  LERS  BUILDING 


AGE 

CHICAGO,  ILLINOIS 


NOWN  the  world  over  as 
the  zenith  of  simplicity 
and  efficiency. 

A  precision  instrument  giving 
permanently,  exact  carburetion 

lor  y-iur  car. 

Zenith  Carburetor  Co. 

Detroit,  Mich. 
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The  Clearin^House 

of  the  Automobile  In  civ*  a  try 


For-  i/acona-ffand  C* 


ars. 


SfacAinery  ojherJpacJai^nnounceinentr  of  a  Similar  aracicr- 


T^rts,  Accessories,  Tires 

Gat 


The  Largest 
Stock  of  Automobile 
Parts 


ud  arraaaorlee  la  at  your  dlipoaal  and  it  Bantaln 
prlr**.  Wt  boy  In  tralnload  tot«  and  aril  la  ma  or 
caae*  l*«a  loan  is*  actual  eort  of  manufacture. 

READ  THESE  BARGAINS! 

RADIATORS 

Krrrltl  "XO"  radiator*.  Wl.X" 

Krlt  1013  radiator*  <uard>.  each   1S.OM 

N'trlh'rn  radiator*;  many  naodcla   lfi.lVO 

PabR  1018  radiator*,  earn   BH 

Htodcbaker  "2S"  radiator*,  eact)  

■PBCIAM  FOR  FORDS 
Mohair  top*,  roaanlrtr  with  cnrtaiaa  and  top 

boon  for  forda   iM.OO 

One  man  ritblier  top  with  rurtalna  and  boot* 

tor  Forda    atJ.OIl 

One  man  mohair  topi  with  curlalna  and  boot* 

for  rorda    11  Bf 

Tire  core**  for  Konla.  each  OO 

TOPS 

One-man  tofta  to  St  moat  make*  of  car*  at. .  JIO.OO 
Writ*  for  top  chart.    We  bare  topa  fur  anr 

car  made. 

FK^DKRS 

Eeerltt    "Sli'"    fendera    front    and  Mr 

toarlwt    3.4HI 

STRERIXG  GEAR 
R.tlit  and  left  band  drlre  Grmnier  atrerlnf 
■ear.  earh    1B.OO 

WHKKU 

Front  wbroln  for  Forda.  each   1  .OO 

Rear  wheel*  for  Ford.,  earb   l.BO 

RIMS 

34  s  4  Detroit  ellncber   2.70 

12  i  IH  Detroit  clincher   2.  IO 

32  x  3l4j  lletrolt  atrala-tlt  *lde   2.441 

i  n;  Iretrolt  atralcht  aide   2.40 

M  I  4  Detroit  atratxbt  aide   2.TO 

BRAKE  DRI  MS 
IC-la.  brake  drtima   4.A0 

nODIKS 

BE.VMAM   1'iH  neren-paiaetiirrr  touring  car 

bodle*   inpholatered  ami  painted!   70.00 

OAS  TAXKS 

Round.  M  *  12   3.0O 

Many  other  aire*  or  both  round  and  oral,  alao 
square  and  rrctflncular  tanka ;  the  latter 
type  are.  each   ]  .OO 

m  -  l  SHIELDS 
ALL  aire*  and  trp»*.  *aeb  75 

MOTORS 

Parkin*  4  rjiiBoVr  in  H  P.  mutor*  with  .n r 
boretor*.  each    IMMKI 

MISt  KI.I.A>K<>1  X 

Pre*t-OLIte  tank,  abw  "D."  aarh   V.OO 

Draco  ritarter  and  Llajhtina:  anil  Uuilhin  ■]-»- 

tem  which  will  fit  moat  naakr*  of  car*,  each  4fMM> 

Klectrlc  spot  Udita  a  SS.oo.  S.I..14)  and  8.4HI 

El-  trl-  brad  Ibjbta.  pair   BOO 

Hnrxlred*  or  other  l«r«aln«  not  ll«ted.  Write  for 
»ur  llruitrated  Barxaln  Bulletin. 

Puritan  Machine  Company 

ALL.  PARTS  FOR  ALL  CARS 

410  Lafayette  Blvd., 
Detroit,  U.  S.  A. 

See  our  ad  on  pngt  90 

Please  merit 


The  Lowest  Prices 
Ever  Quoted  for 

HIGH  GRADE 
AUTO  BODIES 

Complete  line  at 
rock-bottom  prices. 

LIMOUSINES 

SEDANS 
LANDAULETS 
COUPES,  TOURINGS 

Special  attention  paid  to 
out-of-town  inquiries. 

Full  details,  photos  and 
prices  on  request. 

Write  Now! 

JANDORF 

Automobile  Company 

303  WEST  59th  STREET 
NEW  YORK 


ford  size:  tires 

30x3  H  Nam  Skid,  Pint  Grade 
MILEAGE  GUARANTEE  REMOVED 

97.00  Each 

JANDORF  AUTOMOBILE  CO. 

1761-3  Bro.dw.r,  303  W.  59th  St.,  New  York  f  ,1, 

on    The    Automobile    when    writinK  to 


TIRES 

The  Quality 

of  our 

Tires  and  Tubes 

b  Not  Excelled  by  Any  Manu- 
facturer, Charging  Twice 
Our  Price* 

— because  our  tires  and  tubes  are  all 

Guaranteed  Firsts 

bought  direct  from  the  factory  at  manu- 
facturers' excess  sales. 

AH  Fresh  Stock— Standard 
Makes 

Slau  New  Tire*    New  Tube* 

2tua  I  «  ao  li  » 

:io«s...    T.00  2.00 

30x3  U   8. SO  2.23 

aiiiw   9.00  2  50 

82x3  it   9  80  2.50 

:<(».  •:   10-00  2.53 

StlxsS   11.23  2.75 

31x4   12.25  2.00 

.1Si4   18.00  3.20 

3.1x4   13  25  3.23 

34x4   1*  75  8.35 

35i4   14.00  3.45 

8--.»4<4   1T.60  4.13 

S«x4  <i   1S.00  4  H 

37x4  Vt   I*-"1"  *:<"' 

».1lS   1S.00  5.00 

3«l3   ...    10.00  5.00 

37x3   20.80  3  20 

Add  10'.'.  to  the  above  prlcea  for 
noa-akld 

Special  Bargains  in  Slightly  Used 
and  Demonstrating  Tires 

Mil*  L*ac<l  Tlrr*    l'»ed  Tube* 

3»«3   I  3.541  81.85 

30x3  H   4 1.15 

31x3  U   4.541  1  50 

32x3  4   5.2ft  1.50 

34x3*4    3.50  1-00 

31x4   S.2S  1.85 

32x4   7.041  1  00 

KM   7. 28  1.70 

84>4   7.73  1.70 

33l4   7.50  175 

3814   7.50  1.75 

34x4  U   8.IMI  1.75 

33x4  H   8.00  1  M> 

SOUS   M.25  IV. 

37*4  »{   9.50  1.90 

SSx.1                        .  .  8.54)  2.00 

84115   0.50  2.00 

37»5   9.73  2.20 

Wc  guarantee  all  tires  sold  by  us  at  the 
above  prices  to  be  free  from  imperfections 
in  material  and  workmanship.  Send  one 
dollar  deposit  with  each  tire  ordered.  Tires 
will  be  sent  promptly  C.  O.  D.,  with  privi- 
lege of  examination.  Specify  style  of  rim 
to  avoid  delay. 

Tire  Repair  &  Supply  Co.,  Inc. 

1463  Michigan  Ave.  Chicago,  HI. 
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WARNING! 

DON'T  LET  A  NAME  MISLEAD  YOU.  The  nation-wide  reputation  trained  by  the  Auto  Parts  Co.  of  Chicago  a*  a  bargain  house  of 
extraordinary  merit.  has  brought  many  Imitator*  Into  the  field.  Concerns  are  springing  up  all  over  the  country  and  operating  under  the 
name  "Auto  Part*  Company"  in  many  Inatancea.  Many  other  concerns  have  cl  anard  the  name  slightly,  but  to  the  i  usual  observer  Uiey  appear 
the  aame. 

interests,  we  h«\e  deelded  to 


To  protect  our  reputation  and  to  protect  uur 


There's  Only  One  Original  and  Largest 
" Auto  Parts  Company"  in  the  World 


We  have  no  brnnrh  sto:,».  No  concern  in  nny  ot)*M  clly  using, 
the  name  "Aulo  l"arta  Co"  la  In  any  way  ror.nrcUd  with  till* 
Institution.  Our  aiucvm  in  building  thll  irwirnmtith  seven  lloor 
business  from  a  small  three  clrrk  store  has  been  <lue  to  certain 
principles  whl«h  can  never  1h-  questional  If  all  onlers  meant  for 


us  are  sent  direct  to  the  address  given  below. 

Wr  purchase  surplus  stock  from  different  companies  and  this  means 
thai  all  of  the  goods  are  new.  We  also  buy  targe  quantities  of 
goods  from  bankrupt  companies,  so  In  nearly  every  case  >c 
goods  made  by  the  original  conn  any 


A  FEW  OF  THIS  WEEK'S  SPECIALS 


SPECIALS  FOR  FORDS 
One-man  tops  with  Jiffy  curtains  $22.50 

!"."!""!!"!!  its 


Fabric  Fsn 


Moulding,  tat  

8o»ch  D  R  4  magnetos,  esch. 

New  front  sales,  esch  

New  rear  axles  ss  low  as  

4-cyl.  motors  as  low  as  


I0.S5 


Heaters,  ssch  «o,7S 

Windshield  clsansrs,  each  78 

Truck  frsmes  18.00 

Truck  wheels.  34xJ-  „  ssch   3.00 

"dies   M» 

for  list  of  Truck  I 


I  ask  to  be  placed  on  our 


Mailing  List 


AUTO  PARTS  CO.,  741  West  Jackson  Blvd.,  Chicago,  111. 


Parts  and  Repairs 


MOSKY   IN  TUB 

THIS! 


Automobile  Parts    UKE  MONEY 


st  s  fraction  of  fsctnry  prtree. 

Our  aaaortinrnt  Inrlnil.-.  Wbrd.,  Axle.,  Gear*. 
Bearings,  Cy.lnder.,  K.duiti*.,  PMosjs,  Ckss  and 
Crank  8saft«,  frank  t'a.e*.  Tran*mi*«tnn  Cam*.. 
Rtrerlng  INmis.  et«\,  for  the  foil,. wing  makm  of  rara; 
aleo  parta  fir  many  tars  out  ll.trd : 


Cadillac.  It.ofl  t„  -is 
Cbsliueni.  F.  K.  M.  J»- 
40 

Stotlfbakrr-tisrfonl 
IC  M.  r  .r  »„.<,-, 
Dorrii.  lima  to  09 

IV."  r.«    IftOfl  to 

*t.«Mard  Payton 


sti wm  ,v>  to  in 
Maxwell,  all  mtxlet. 
Packard  1IMM  to  'on 
Pierre  Arr  w  'fl?  to  "08 
Ohlo-  lioil-rn  ■>{}  to  M 
BVrdoll  SUvrr 
Krlt  20 — »tlaa 
Ov.riand  S7.  as.  42.  8ft, 
.'.0 

Mil.  hell  190*  to  -U 
Tbs.mai,  all  m«l<-la 
earns.  SO  to  SO  R.  f    II..  Bigal 

KI...I  0_Matlia.,s  O'd.nmblle  spedst  Ltd 

Aaiplrl.  all  nvnlrla  Aut'i'rnt  Ih-f-mlrr 

Intrrstatr-Jarkaoa  American  rnderalung  so 

MA  10  to  IT  to  10 

AXI.R*  or  all  description.  I2S  lo  175.  including 

•mi I -float  1  lie  and  full  floating. 
S.4MMI  WHaMtA  almct  new. 

IR.fKIO  IJKAHIXti*.  all  .lacs.  Including  anih  veil 

kn"Wn    maltea    a«    Tlsnken,    Hyatt.  Hesa- 

Brlirht.  etc. 
60O    HAI>IATOKS   of    ika    brat    Bakes,  from 

812.no  to  83B. 
All  kind,  of  MKiWF.TOM.  a.  good  SI  nr..  82,1 

to  8.12.80. 

CAItlll  IIK'I'OHS  _  Sit rn inherit.  !»rhet»ler. 

Hay  Meld  and  others.  $::  to  SB. 
COMPLKTE  MOTim*.  all  .laea.  4  a  and  «,  a 

20  to  W)  II.  P..  SM  to  SITS. 

neineml«T  tliat  when  y..n  bur  parta  from  n«  you 
are  not  buying:  "Junk"  trat  go.d.  ncrTiceaht,.,  .light'* 
SMd  part*  at  uniiaimlly  low  prices.    Write  us  your 

MAXWELL  BROS.  AUTO  SALVAGE  CO. 

» 03  1-3  3  oil- a  Strsst  81.  Louis.  Missouri 


Abbott-Detroit  Parts  Corn. 

New  York 


IN  THE  BANK 

Our  Special  Fall  Sa...  Order 


Wilton!  8>t..rnc«-  lntHerl.-*.  7  Y.-lO©  Amp 

|l  .wli  l»  r  ti  ibriDii  nvw}  ninjftietoa  

IVmli  It  «  .l-.ni I.  blRli  f*n.  uiocnitoR  

fUt  h  t*  it  high  ti-n.  slnATlv  UnltlMi  miigt)s?to«. 
ILn'.  li  t*  U  «  tltinl  niiiBii4ptiK».  IiIrIi  ti'iMlonm. . » . 

Worn  u  H  4  rfl  blvb  bP«.  klnclr  Unitl<'nn  

M*mi  fl  tfl.  itlfiti  l«*n.  muKoi'io*  I  tiD|mir(nl) .  . . . 

M'H  if  ry\.  bfftri  (' n-ltui  oiAtOi^tfM  

Herri  4  i*y  1.  iiiirti  ei-nwlno  nurgm-dwi  

K  W  rt  ryi,  li  titi  t<  »  maxiicto  ton*  ot*\y\ . .  . . 
K  W  I  rji,  bitch  |.*n  tftHiiirtxi  d.iw  oniyl.... 
|{- —  li  Mr.-  tri -**  «  "»l7> 

SpHMnrf.  H-tii?  ur  Ml<h!«n  tlaal 

Sli-WflTt  mi'UIIIU  •yulrinn  .   

MKhtlnc  fcH'!Hr»t<«r8  will  ^huritc  Ut(t?T7  

l'rr»C  <*  Ut<-  CH»  Imillt  II  

I'ri'kt      I.llf  trn-.  1  ♦  nV*  *tf«-  B  < 

ytnuintM-ig  •hrjnil  tn-wh  ■  nrl-nn'ttir*  1  ' ,  "  IM  .  . 
Iuikt  UiW*  :i-  x         i«uiir»nttj>»i1)  frw  only.. 

K\<al*KM 

U  I'.  Btorh  mill  txiwer  ptobl*.  trrtitir  t^n 
tn>l  tovi  r«,  Irft  tiattil,  ti*m  h  mac. 
/•nl  tli  inrlnirt'ttir.  ir*tna>ut|Ms>lnn,  clutrh 
fun.  vrt&iMnH  **n\?) ..  ,  $ 

Kt-rol  ":!i>"  iinuiilrtf  with  clntrli,  c«rb.. 
s-vpr7ltilni   —  

iVilllto.-  l!*t  1  o.lD|»lrIr  with  clutcb.  carb.. 
a-t  i-rythlnir  

Fritik'ln  rflttiitlrfr  with  dutch,  curb.,  20  II  P. 

s*Vl,r7thlOst     ••  .as  

Al«.»^  In  limited  lot^  or.l^r  t»f.-i»  too  Isle. 
Tdwr  |  r|r>.  may  tivver  or,iir  »«-al» 
I  isn't  f.'rrrl  w.  hare  n»od  and  nrw  parta 

klndn  f-ir  «lliu.»l  eii-rjr  innlo'  of  antimir.Mle. 

l>H<MiRRS<(  A I  TO  PARTS  CO. 

M21  Huellil  Ave.  Cleveland. 

G-E-A-R-S 

For  Transmissions  and  Differential* 

Writ*  mir  »al#«  <U -partmsmt  abn«t  four  n^nlh-tnsrutii 
Mnnnlnrlnrrra    for    the  Trad** 

SERVICE  GEAR  &  MACHINE  CO. 


h 

T.50 

a. no 
fl.oo 

1.80 


U5.00 
60.00 
MOO 


of  all 


|80  oo 

15  00 
441.00 
SO  00 
2".0tl 

S7.no 

i-o.on 
so  oo 

15  00 

10.00 

25,00 

16  00 
»  00 


sri:i 


Harqwtt 
Nortkern 


All  Service  Parts  for  Ail  Car* 

It'a  rather  a  broad  ststement  las'l  Itt    Bnt  w. 
can  bark  It  up  bj  our  large  atork.     W,  raa  a 
parta   for  ot«t    100   "UUPIIAN"  Aotum..ulk 
paslea  and  ran  also  snppijr  prartlrallr 
anr  car.     Below  la  a  partial  liat  of 
fan  for  wblcli  we  can  aupiJj 
ser.lce. 

CAHTKRCAR 

Ml)  lilt; AN 

KRIT 

Dasjtsgy 

CreatT-ol 

■hsnri 

Krentt 
llerr^*h«IT 
Hesdeesss 

Kmppa-Uootli  Ojrle  Ohio 
Wajrnr  Rl'-H  Car 

ASD  MASY  OTHERS 

If  >■  ur  .ttr  I.  not  ll»t<  d.  write  na.  (losae  t»  Ik. 
Puritan  PIIIXT  wbrn  run  n.-rd  repair  parts  or  acrrler 
parts  fur  four  ear.  We  a-. nr.-  J.  u  our  priees  will  b. 
Imw  anil  sill  gin.  ri.n  i^anpt  and  rlBilent  serriee 
Write  u.  for  our  lsr«e  illu.trstrd  Bargain  liu.ii-tin 
It  rontalna  Items  of  Intrrpftt  to  e.rry  motorist. 

PURITAN  MACHINE  COMPANY 

All  Parta  for  All  Cars 

408  Lafayette  Blvd.        Dc  roit,  U.  S.  A. 

See  our  ad  on  page  89 

AUTO  PARTS 

FULL  STOCK  OF  PARTS  FOR 

MICHIGAN  LOZIER 
MORA  DRAGON 

;  We  maintain  a  complete  stock  of  parts 
for  the  above  cars 


Philadelphii 


Machine  Work. 

.Pa. 


Pleas,   mention    The    Automobile    when    writing    to  Advertisers 
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OVERLAND 
BODIES 

NEW-MODEL  84  OVERLAND 
TOURING  BODIES,  COMPLETE 
WITH  ONE-MAN  TOP,  WIND- 
SHIELD, ETC.— JUST  TAKEN 
PROM  NEW  CARS. 

Price  Complete  $65.00 

THE  M  &  M  COMPANY 

CLEVELAND  

Pope-Hartford  Parts 

Parts  for  all  models  of  Pope-Hart  ford 
Pleasure  Cars,  Trucks  and  Publi< 
Service  cars — made  from  the  original 
drawings  and  patterns,  will)  thr 
original  tools,  fixtures,  etc.— comptet< 
stock  always  on  hand,  prompt  ami 
satisfactory  service. 

The  Hartford  Motor  Car  Company 


STOCK,  TRANSMISSIOK 
AND  DIFFERENTIAL 


far  l»r  lOft  MAKES  OP  CARS 

Obsolete,  Orphan  an-1  Puirent  modela.  tlencral  tin* 
af  repair  parts  fur  old  Maxwell  care,  at  okl  Hal  price, 

NO  SECOND-HAND  PARTS  OR  JUNK 
OUR  PARTS  ABSOLUTELY  NEW 

DBAI.EIIn  A\t>  REPAIR VI  v  ft  our  irn 
H.t.  ■  n «1  mar  a  profit  on  fatal  repair  parla 

AUTO  CEAR  &  PARTS  CO. 

M4  |lh  kw.,  N.  T.        14*1  S.  I 

WITH  OUR 
SPLENDID  NEW  EQUIPMENT 

we  are  ab'e  to  manufacture  in  quantities  and 
roar  an  tee  deliveries,  all  wood  work  for 

AUTOMOBILE  and  TRUCK 
BODIES  and  TOPS 

ALSO  PARTS  FOR  SAME 
Special  Machinery  Built 
Machine  and  Forge  Work 

HENCH  &  DROMGOLD  CO. 

York,  Pa. 

A  New  128  Page  Catalog 

Just  off  the  Press,  will  be 
sent  you  free  upon  request 

BARGAINS  IN 

MOTORS 
RADIATORS 


ANOTHER  LOT  OF 

Prest-O-Lite  Tanks 

Model  B.  $7.00;  Model  E,  $6.00. 

25 — 1916    Maxwell    Winter  tops. 
$95.00,  while  they  laat. 

Splitdorf  Magnetos.  Model  X.  $9.00. 
NICHOALDS  COMPANY 

422  Grand  River  Ave.       Detroit,  Mich. 

AUTOMOBILE  PARTS 

SAVE  50%  AND  MORE 

WE  IIAVK  PANTS  FOR  MOST  A  I.I.  HTANDAUD 
VIAKKS  IIP  CAHS.     WHITE  IS  YOflt  NEEDS. 

Urmia  ItKiu  to  HI H 

1  I'll  i'  i ' 1  i->-- 

Mltrbrll   1IW7  ti>  11112 

Piandera  20  Wnrren  Ml 
Cole  30  HkIk.ii  20 

Ira'Vw rtnj *  a'  / ' >K CraTk'Vka Via7' Cy  1 
'»m'l^lwiWUnb.!l'whe^,'kfor,'moa't  any 

Al'TO  PARTS  CO. 
4121)  Olive  Ulrert  v.  I  I..  M„, 

No  conncctlnna  with  any  <ittier  Auto  Parta  Co. 'a. 

BALL  BEARINGS 

Imported  make 
All  sixee  in  stock 


K  SI  P  SI)  Krlt 
M»»w»ll»  (J.F.K.OAAA 
Overland,  3K.  11',  53 
Parkard  IlMlfl  tn  IIKI9 
Hrnry  A  Franklin 
Ilul'k  Uodela  11).  17 
Engine. 

r   I  -  r  -  Tnifi- 

multc  of 


SCHAFER  SALES  COMPANY 


17»0  B, 


Called  State*  Rubber  llulldlne 
id- 0 ,  N, w  York  City 


KRIT  OWNERS 

*>  faroUb  <i«t,  k  M*rrlr«  oa  all  rnclw,  rlutrb,  tmntv 
BititoUiD.  dlff.ivnt.iil.  frtml  *ni)  r**«r  *\U<  »>r>-«  ring 
g*«r,  wh**>ln.  nr  —  Tlnir  knnrklw  »r il  rnnrm,  tVniNrv 
tr*mr*  nod  body  (art*  fmni  orlirlnal  Krlt  HtiX-h, 
Fur  all  mxnl#U  from  1 1MI&  L n  I lurlu.lrf.. 


MOTOH  COKHORATIOH 


— IV1  AG  X  ETOS- 
STARTERS— GENERATORS 

BOUCHT— SOLD — REPAIRED 
Boach  Magnetos  »U  withal 
Prioee  120  to  » 

HERBERT  AUC0CK 


Ah. 


RADIATORS 

Unlit  anil   Hrpnlml   at  wweat  prleea  In  the 
United  Slate*      Be>a)l  Sera/Ice.     Plain  or  "V" 
•hap*  for  ANY  ear.    Write  for  apeelai  quotation*. 
Buy  direr*   from    the  Manafaeturer 
All  Work  Gnareatr**'  tor  Oa*  I 'ear 

AUTO  RADIATOR  MFG.  CO. 

764  Van  Buren  St. 

I'honn  Monroe  118(1 


repairs 

We  bare  Ibeei  fur  moat  aar  maae  ear 
We  aare  rill  VI  to  <&% 
MOTORS 
Send  for  otlr  Hal  oVurlMni  them 
Hi  "r  A  a  lea 
Seed  f..r  our  Hal 
Wa  (nareetr*  all  (owle  In  food  abap*  or 
refunded 

We  aleo  Bay  old  Autoa.  any  condition. 
Pit  Tear  *wn»  an  and  eell  ibe  I'lrm. 
Al'TO   WRECKING  CO. 
1Mb  A  Oak  Kanaa.  Cll 


r.  Mo. 


STODDARD 
DAYTON  PARTS 

DAYTON  AUTO  REPAIR  CO. 

•at  S2d  Street  New  York  City 


la  Fact,  Everything  for  the  Automobile 

WriSe  todop  /or  our  Catalog 

AUTOMOBILE  APPLIANCE  CO. 

1438  Michigan  Ave..  Chicafo,  III. 

Please   mention   The    Automobile   when    wrltln*-    to  Advertisers 


ALL.  TYPES  OF  BEARINGS 


The  New  Departure  Service  Stations 

THE  G WILLIAM  COMPANY 


New  York,  t  Columhus  Circle  (Uth  m.  at 
Broadway) 
Philadelphia.  1114  Arch  at. 

USED  PARTS  50%  DISCOUNT 

Following-  ears:  CTiaunera,  K  r-ll.  riaadora  30,  raj* 
aoxl  tine*  epeed ;  Bnlek  ll)  !«  17  1» -SI  1  r.  I.  M. 
r.  SO;  Maiweli  AA  E  K-UD-CA.    orerland  W  to 

,"l"^::t'f.?rXo.7r:.Tp*rrt"fir 


any  make  of  ear. 

Al'TO  SALVAGE  CO..  IHC. 
1414  Main  St 


S-P-R-I-N-G-S 

Wo  make  and  repair  springs  for  all  cars  and 
trucks.  Special  scientifically  heat-treated. 
Highest  (trade.  Write  and  tell  us  what  you 
need  and  ajrt  our  prices.     Quick  shipment 

TROY  SPRING  WORKS 
396  Congress  St.  Troy,  N.  Y. 

MY  PRICES  ARE  RIGHT 

We  twee  aeeond  band  motor*  for  *T*ry  make  ef  ear 

fur  *25  ou  and  op. 

tt'e  bImi  carry  a  complete  line  of 

Cylinder.  »r  f.1.00  earb. 

'Crank  Shaft*  ft  110  00  each. 

Hear  Ends  tff  125  00  each  and  BP. 
So  matter  what  yon  need,  let  u«  qnote  yon  a  arte* 
that  will  aave  yon  from  25^  to  50'C. 


When  in  Need  of  Any 

GEARS,  SPRINGS,  BEARINGS 


of  a  car,  try  us 
We  carry  •  complete  stock  of  SUPPLIES 
also 

K.  C.  AUTO  PARTS  CO. 

1627  MeGm  Str**l  KANSAS  CITY,  MO. 


RIMS— AM,  \  k  u    imi  OLD  TVPK* 

•  ad  |>arla  for  all  make*  of  rime,  del  my  nrlcwe  *a 
aiiure  rlnoa,  loekln*  rink.,  akl*  rine>.  for  any  auk* 
of  car.    (Jnli-k  arrrlc*.    Free  rim  Informative. 

Wiu.  P.  Kaataer 
2120  Ulrblt-an  Are.  Ckloura.  IU. 

AM.  REPAIR  PART*  POR  OLD 
cara  on  band  for  Immediate  ablpincnt.  Gear*, 
pu-te  cylleder*.  Hear  As  lea,  Tniii.inlaaloua. 
rel»ra  and  Maernelu*.     Write  aa  Sr»t. 
UOIGIIKUTV    THK    PARTI  I'tPBRT 
184S  No.   19th  Bt.  Pbllailalpbl* 

AUTO   "  w»  .<*»'«  r»"_tK.a*y  poR 

we  ooa't  want  yonr  bn^neoa.  * 
PARTS  Wrecka  of  all  Klnda  Pnretui^  ANY 
E.  S*Mh  «s».  Anto  WreeklnaT  Co.  fin 

2515  K.  BSlh  St..  Clereiand.  ubla. 

CASH   I'lHI   111- 1)  MkGNETII  PUINTH 
i.latlniim  ecrnp  or  s«M   )ewelry.   Bew  or  broken. 
Bend  and  r.-,-.lre  ia.ii  by  return  mail.    Yonr  eoods 
returned  si  our  *kpena»  If  our  aff*r  1*  not  aatla- 


raih,  Pav. 


DO 


L**t  urn  h**r  from 

YOU  Wr.-rkln|I  Co. 
.  r__— .  5110  Cedar  Are 
NEED  ClrvalanJ  Ohio 


AUTO  9 
PARTS 


MAHIO«  A?SD  AMERICAN  PARTS 
In  Stork. 
Marlon  Anto  SrrTlce  Co. 
way  New  Tsrk 

l>na  Dial    Phone  11)27  Clrel* 


>Jt-->»'    mi       >.  t|  ll»|i  -    FOH  PORD1 

tOltl.  with  Top.  Wlodahleld.  F.O.B.  ear*.  LW.O0, 
■Mkf- Cloreelaaf— «ev*n  naawnser  Jliaeya  and 
Cutuuierctal  Bodlea.    t>  m    Fendera  $4  pair. 

reniral  Wasoa  Jt  Aato  fa. 
>4le  Bncild  At*.  CfeHlSBd,  O. 


F*  A  RXS 

We  hire  on  hand  a  miacellanemu  lot  of  PARTS  for 
every  make  of  car. 

THE  AUTO  PARTS  CO. 
1*20-31  Race  *reet  Ph 
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REPAIR  An 
PARTI  ta 
FOR 


rlcan   CidenlMC  Mar- 

Hotor  Serv4re,  llerre- 
ahofT  Mulor  Co.  De  Tanaal* 
Motor  Co.  at  I  .  P.  C. 


AMERICAN  MOTOR 
N.  Capitol  At*. 


PARTS  CO. 
Indiana  pollt. 


"Th*>  (flooring  J-Jouse 

Ford  Owners 


THE  AUTOMOBILE 


AUKHIUS   I  Mll'lt-I.l  M.  ASI) 
WIIKHt; 
RII1KH-LKWI9 
Parta  ai*1  Repair,  for  all  Model. 
V.  A.   1.1'iiniii.t-r  raMpaar. 

f  re.  ludlanapull*.  IniS. 

At  TO   MOTORS  and  MAGNETOS 

— kilo  4.  (4.1.00:  K.  it.  r  .  345.00;  lludaon  20. 
SMI. 00;  Ktoddard-Kaytoa  K10,  $T5.00;  ISnlck  17. 
♦  75  00 :  II..,,,.  to.  145.00. 

ifwlo.  ami  ottwr  Motor.— low  |.rle*. 
Johnston  !-m. i  ,.-«!,.  Fa. 


Tires 


TIRES 

Akron  Standard 

Buy  your  tires  from  us  and 


Compare  our  prices  with 
others. 


Mm 

Plain 

Non.SW.d  Tuba. 

28  x  3  . 

..  .55.25 

$1.80 

30  z  3  . 

...  5.50 

$6.75 

1.90 

30  x  3'-  , 

...  6.95 

7.50 

2.15 

32  x  3tt . 

■  e  *  7.95 

8.75 

2.25 

34.3V,. 

see  8.85 

9.75 

2.35 

30  z  4  . 

...  9.45 

10.50 

2.85 

31  z  4  . 

.  .  .  9.65 

10.60 

2.95 

32  z  4  . 

...  9.75 

10.75 

3.05 

33  z  4  . 

...  9.85 

10.85 

3.10 

34  z  4  . 

...  9.95 

10.95 

3.20 

35  z  4Vt . 

...10.45 

11.45 

3.30 

36  z  4  . 

...10.95 

11.95 

3.35 

s :  % 

...12.45 

13.45 

4.00 

...12.95 

13.95 

4.10 

36  z  4V2 . 

...13.50 

14.50 

4.15 

37  z  4 ' 2 . 

..  .14.45 

15.45 

4.25 

35  z  5  . 

..  .15.00 

16.00 

4.90 

36  z  5  . 

..  .15.45 

16.45 

4.95 

37  z  5  . 

...15.95 

16.95 

5.05 

on  C.O.D.  orders 

AKRON  TIRE  CO.,  Inc. 

Authorized  Capital,  $300,000.00 

1789  Broadway,  Corner  58th  Street 
NEW  YORK 


ts.  to 

4  BO 

.-.  tr, 


.t.wu   u. im 

In-.,  all  alu-a.  $1  f>0  K.Ira 
•.tralatlil  Iml  a*  rlliM-hrr  ty|ie. 
r«mSr.H|  on  ,11  €.  0,  D.  order., 
i  wIipo  .aah  a.  mluiiil..  or>1nr 


Special  Reduction  Sale 


.mis 

SOl.l 

I-lalu   

Hon Id   



.........                            fl ■  2^ 

.  ■  ...  r                          •  at)  .  a*  til 

at..  ....••••••a.  T.lfl 

........  .......  1.10 

301:1 
Msl 

H   

S  nvu-nkid 
new  tubes.  

A 

Kllm|w  ut  HWH 

tires  ad  it  1. 1  fttfr*  yoa  to  par- 

thee* 

yovr  tlrv  iiredN 

fur  ntiMitUs  to  coaae. 

Iimmi    Mile*    C'ertlneate    of  UaaraaK 
win,  oar  !»*>w  TIraa  Below. 

BEST  VALI  KKi  LOWEST  PRICES! 


2a»». 
)1  >:i  -.. 

VB8  JT3 

.     S..-.0  2.50 

MM.... 
STI4.... 

Tin* 

114.70 

17.25 

Tubea 
(1  85 

0.T5 

.  0.45 

2.50 

34l4Vj.. 

15.80 

4.10 

JIH3V, 

II. lir. 

2.  S3 

Mslff.. 

17.50 

4.13 

3St3  4 

.  1I.4S 

2.T5 

S41I4H 

17.50 

4.25 

Sll4. . 

.  11.75 

2.00 

3Tl4  *4  . 

1S.0O, 

4.S5 

a-ji  4 . 

.  12.25 

0.25 

30l5  ... 

10.00 

8.10 

30l4 . . 

.  12.T5 

3.30 

17.541 

4.05 

ItS 

3.35 

IBM) 

520 

8.45 

3715H.. 

2* 

5.00 

Add  10'i  fi.r  lion  .aid. 

s-i,w~ln,i!  all  former  |irlcr  il.it. 

Mil.  .   Orlllral.  of  (iaaraalr* 
With  Our  laeal  Tlrea 


Mil 
30i3 

si  ia 

3213 
34l3 

aii4 

32l4 
3314 
34 14 
3r.l4 


Tire.  T«ll>e* 


,|1.50 

4.2.1 
4.50 
6.25 
5.50 

0.25 


-  23 
7.75 
8.00 


II. S5 

1.45 
1.50 
1  50 
1.00 
1.05 
1.00 
1-70 
1.75 
1  MO 


Wla4  . 
32x4  H  . 
.1414  14 
S.1«4<? 

57.4  1,' 


TIraa  Tubea 


17  SO 

7.00 
8.00 
8.00 
8.25 
0.50 


Mxi  ft  SO 

:niv- .       .  i,  in 

>TXS   0.75 

a»»r.  H.25 


f  1  75 

1.00 

1.78 
1.80 

l  no 

1  80 

2.00 
2.10 
2.20 

2  50 


One  ilnliar  d.|NH<lt  or  aufllrlent  to  defray  rxpresa 
afajaaj  required  with  earii  order.  Shipment!  made 
promptly  C.  o.  D.  anb>erl  to  yi«ir  Inaprrtlon. 

Auto  Sales  &  Parts  Co. 

1602  So.  Michigan  Ave.  CHICAGO 

BIG  BARGAINS  IN 
REGULAR  STANDARD 
GUARANTEED 

3500  M I LES  T I  RES  and  TUBES 

  SHARE  OUR  PROFITS   


2Si3 

S3 


I  .1  n 


.1214 
S3l  4. 
34i4. 
33]  4. 
3<li4 . 

asi4> 

•mi  I  ' 


3: 


11  50 
14.10 
14.B5 
14.05 

is.sr. 
in  k.i 


21.10 
21. KS 
24.00 


.Via  Slid 
I  7.0U 
7.43 
B.50 

lo  sr. 

12  15 
14.85 
16.45 
I  '.  7.1 
IB.  50 
18.00 
11.80 
22.13 
22.113 
20.23 


TotWi 

<ffl 

S.05 
2.20 

2  2.1 

3  75 
2.8S 
2. 00 
2  00 
3.10 
375 
8.88 
3.05 

4  50 


|.' I  I.I.  I.IXK  OP  SI.IC1IT1.V  I'SED 
AM.  STAXDARI)  MAKES  TIRES  A5D 


Will   r„„   from    1  -  to 


Kite 

ma... 

Mil. . . 

soxiu . 

S2xSM  . 
3413  H. 
31l4. . . 
32l4 . . 
33l4... 
S4l4... 
Til 


Tlrei 

...03.23 
.  .  .  3  in 
. ..  4.25 


B.00 
8.30 
n  73 
TOO 


Tube. 
$1  (Kl 

1.25 
1.38 
1.40 
1.43 
1  60 
1.45 
1.118 
1.0 


S3l4  17. 

J»l4   7  25 

34>4Vi   7.80 

S.1l4U....  7.T8 

3<ll4H   8  00 

37HS   8.30 

3."»6   0.00 

3ltl.1.  .....  9  .10 

37lS   0  50 


Tabea 

II  ft 

1.75 
1.75 
1.80 
1.80 
1.85 
1.00 
1.05 
2.1(0 


ll|i|».l  C.   O.   D.  tubjact  to 
of  I1.0O  for  tire. 

Armstrong  Tire&  Vulcanizing  Co. 


1614  Michigan  Ave..  1336  Michigan  Ave. 
CHICAGO,  ILL. 


I>1(1  m.K  SKIIVIIE  TIMES 
(iaarantred  :«.VK|  Mllea 

Plain    Tul-a       Slme  Plain 

 S6.00    |2  05        3Si4  10.00 

«I»»H.-..  «<"'      2.40        3««4H....  10.00 

0314   8.00      3,45        3B»S  11.00 

S4l4  BOO      3  00        37«3  ll.OO 

Non  .aid  Ttre^  ar" 
stan.  if  q.  D,  airatc: 
to     n.  i^all  re.|«lml 
.,,uil    ,f  -,  .  <:„., 

I.  JaOfeaa.  1310J  Fifth  Ate  .  Xe»  York. 
Rednrr  Voar  Tire  Hill. 

noi  BLi?  nS&jfiS  TIRES 

30  |  *H  10  00  34  a  4  

Writ,  for  IliMISi^Miw^M-  U.t  la 
B.  I. then  *  Co..  2.11  W   .11th  St..  N.W  York. 

Please    mention    Til*    Automobile    when    writing-  to 


"IDEAL" 

DOUBLE  TREAD  TIRES 

Now  Known  and  Proven 


to  be  tiW  1 

UBBSAIXT  ADJCBTABLB  ON  A  4000-MILB 

Our  tirea  are  rellned  ao  no  atltchina;  on  Inside 
can  Injure  your  '■ 


Slae 

28i3 . . 
SOll. . 


81x4. 


3S14.. 
34j4. 


Price 
.14.78 
.  8.25 
.  0.5O 
.  0.80 
.  7.33 
.  BOO 
.  8.26 
.  8.75 
.  0.20 
.  0.60 


3514. 


3414 
85x4 
8«i4 
87l4 

35l5.. 
3Sl5. . 
S7l6. . 
3815H 


4  B  8S 

.  10.50 

!  1120 

.  11.75 

.  1220 

.  1200 
18.00 

.  13.46 

.  13.00 


No  Punctures;  No  Blowouts;  No  Tire  Trouble 
The  above  are  almost  entirely  eliminated] 

from  these  tlrea 
TH18   18  NO  IDLE  BOA8T.  A 

ORDER  WILL  CONVINCE  TOU. 

One  dollar  or  drpoalt  tuSri.at  to  defray  ex| 
rbanea  *, ,;,!!"'•'  with  aack  order.  Sblpnumta 
itly  C.  O.  D..  tobjeet  to  your  tnapectlok. 

IDEAL  DOUBLE 
TREAD  TIRE  CO. 

1104  Mlchlcan  Ave..  Chicago,  III. 

mplra  Donbla  Treed  Tire  Qi., 

1B02  S    WABASH  AVE 


"Tire  Boon" 

for  Auto  Owners 
Have  your  old  tires 
Reclaimed 

2000  to  3000  miles  more  service 
Well  worth  your  while 
COWANS  BROS. 

ISO  West 


AC4IR3i  TIRE  CO.,  IXC. 


1.147  Mlrburan  Are.. 

I  ..t   ..  111. 


25  aS, 


on  all 


NEW  BLEMISHED  TIRE  BARGAINS 

<3,BOO-Mlle  Guarantee! 

S0«3  10.00  8414  

;M'i3>4   7.60  8015  

Wa  Doable  Tread  your  old  tlrea  and  guarantee  iier- 
feM  aatlafaetloo.    tare  na  a  trial. 


112.50 
17.00 


tfwark,  1*.  J. 


H4<ll  MADE  TIRE 
Written  Guarantee 

I  Daaler  Propoaltloo 

^TIK%.. 


Rebuilding  &.  Repairing 

^SCORED  CYLINDERS 

BfpHni  by  rmtrnt  rlrctrtc  nroriMM.  wlta  • 

■11t*t   ant)   ill: M   ilUir.    RllmlBatce  «rindin«. 
wnri  Jtib  or  eularglTig  vt  rTltniJcr  b-?rv.  H*i 
•  tut  riag*  iu*m1-    l(Mblpp«<l        boura  aftvr 

L.  LAWRENCE  &  CO. 

1522  8.  Mlenlfsn  At*.  292  Halaty  I 

Cnlcacn.  111.  N.nrart.  N. 

Advertisers 
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Cylinder  Grinding 
Pistons  and  Rings 

LARGEST  BECAUSE  BEST 


rt  Machine  Company 

West  52nd  Street 
New  York,  N.  Y. 

CYLINDER  GRINDING 

Special  Light  Alloy  Pistons 

Ota-  special  facilities  enable  us 
to  do  highest  grade  work. 

Over  22S  Piston  Patterns 

AUTO  ENGINE  WORKS 
a  Paul 


CYLINDERS 
Rebored  and  Ground 

il  equipment,  assuring  absolute  accuracy. 

sew  nsTows 


AUTOMOBILE  OWNERS 
MECHANICS 

TO  REPAIR  YOUR  AUTOMOBILE 
lend  Voir  Broken  Parte  to  III.    We  can 
Match  Them  at  Lean  Th.ua>  H  Orlsrlaal 

Coal.     All  makes  carburetors,   magneto*,  bodies. 


IU*I.        All     i«*soh    i-Mruui  riuip,  Loe*iirvue. 

Farta   for   All   Klada   of  Can.  8prl 


WD..U.  Bbock  Abeorbere,  Lamps,  Cushion*  u 
Tanks.  Generators,  Muffler*  We  Have  The 
for  S1.0O.     Write  tin.  SATTI.KR 


Hprlnc  <>BrOcB  St. 


ALUMINITE  PISTONS 


Aluminlte  Pistons  will  pot  sli-cylindcr 
Into  a  four  cylinder  motor,  gl»e  tuore  power  and 
quicker  getaway.  In  asking  price*,  etnte  mate, 
model  and  jeer.  EXPERT  MOTOR  BUILDING— 
Piston  Ulnar*.  Cylinder  lirindlnar,  alao 
Platon  Plna,  Alnmlalte  Coaarrtlni 
Hada  and  Racing;  Molars. 
GREEN  ENGINEERING  CO.,  Dayton,  O. 


Cylinder  Grinding 

ni       All    work    »«a»r«nt»»«»<F.      Write  for 


MODERN  AUTO  REPAIR 

AND  RECONSTRUCTION  CO. 
to  4«11  Ollee  St. 


CYLINDERS  REBORED 

We  Rrbore  Cr  Naders  and  #qalp  with  oar  Ecllp«t> 
rt nr»  and  pi tra  h  Igb  qtM  11 1  r  platoe*.  Ismi ring  a 
enrrert  lit  and  firing  extra  effirli-ncy  to  roar  motor, 
air*  oe  a  trial.    PrTcea  iDtsf-raotlof. 

HOPE  MACHINE  COMPANY 

Mfre.   Kcllpee   Platon  Ulnar* 
23 1 0  N.  2nd  Street ,  Philadelphia,  Pa. 

CTI.IjrDF.KS  HEMOKBD  ASD  GROUND 

■  I ted    with    lln  ht 

LESS  RUGS. 


CYLINDERS  REBOR 

Includln t"  new  pistons  and  rlnga,  tT  to  Sis 
cylinder.    General  overhauling  and  repair 

WELDINO 

CyUndera.  orankeaaea  and  crankshaft* 

STERLING  ENGINE  COMPANY 
531  S, 


111. 


CYLINDERS  REG  ROUND 

ALUMINUM  ALLOY  PISTONS 
Will  Increase  speed  and  power,  red  ore  Titration  and 
eliminate  carbon  trouble.  We  are  tbe  first  la  New 
York  to  offer  tbeee  pistons  to  motorists.  Get 
oar  nrleee  on  resTrlndlnst  cylinders  and 
for  ALUMINUM  ALLOY  PISTONS. 


PRECISION  AUTO  PARTS  CO. 

2a*  Weat  4»th  Street  New  York  City 


STOP 
LOOK 


Thai  Knocking  and 

Vibration 
To  the  Saving  ol 
GASOLINE 
LISTEN  TO  YOUat  MOTOR 
Tour  aato  cylinders  may  need  reborina*  and 
new  piston  i  and  rli 
acetylene 
appara 
melts. 


CYLINDER  GRINDING 

By  experts  on  Heald  Grinder.  All  pistons, 
rings  and  wrist  pins  ground  mechanically 
perfect.  All  patterns  and  sizes  in  stock. 
Write  for  Quotations. 


SAUCKE  BROS., 


47  Franklin 
Re  ah  set  sr.  N.  Y. 


Export  Cylinder  Grinding 
SVrde  tso  00.    Orerlaed,  Bulck  Med* la  10  sad  11. 
Caerroleta.   Btodsbakrre  tH-la.  bore  only.  IS*  oe 
Including   aew   oraraiaa    putoaa    sad    rings  Sttod 
complete. 

P.  J,  DURHAM  COMPART,  Iae. 

■  City 


reclaimed  wIOj  our 
new  allver  proeeae 
without  orer-ala* 
pistons  siiil  riliic  Ml  'ii.r.tnj,  w.liW.  Work  simrsn- 
teed  ar  money  refunded.  Oaj  Aaadytaaie  Wsadbnav 
htaCRXA  A  JONES,  1*  Cathertna  St.,  UtJaa.  N.Y. 


FORD  REPAIRING  OUR  SPECIALTY 

Guaranteed  work.     leowest  price*  ai 
asrrlcfL    Lrt  iw  prore  It  on  your  next 
Telrbboflt!'  4*nrele  UtM"  or  writ-. 

weSi  hrST*  HKvm  v°oVw  c.tT 


Supplies  and  Accessories 

PREST-O-LITE 
TANKS 

WANTED 


We  are  In  the  market  for  Preet-0- 
Llte  Tanka.  If  you  have  any  com- 
municate with 

Times  Square  Auto  Supply  Co.,  Inc. 

S«th  ST.  A  BROADWAY,  N.  Y. 

WORLD'S  LARGEST  SUPPLY  HOUSE 

Onr  stork  of  supplies  and  accessories  la  tbe 
largest  to  tbe  world.  We  can  supply  you  with  every 
tiling  yon  need  at  prices  that  are  away  below  what 
yon  are  paying. 

Strom  berg  end  Schooler  carburetor*, 
spring*,  transmissions,  est  tee,  motors, 
bodies,  radiators,  St  serine  tears,  mag- 
neto*, colls,  born*,  etc. 
Money  cheerfully  refunded  on  anything  that  Is 
unsatisfactory. 

Onr  PRICE  WRECKER  catalogue  contains  S.000 
big  bargains — <IKT  A  CPOY. 
TIMES  SQUARE  AUTOMOBILE  CO. 
-  Automobile  fhJpply  Hyose  In  tbe^WorUJ^ 

Chicago.  111. 


HAND-I-WASH 

COMBINATION 

Soap— Water— Towel 


Everything  necessary  to  a  thorough  clean- 
ing of  the  hands  after  a  roadside  repair. 
An  ingenious,  compact  cylind""  containing 
a  metal  tube  filled  with  antiseptic  washing, 
fluid  and  roll  of  sanitary,  absorbent  paper 
towels.  Enough  for  50  washes  and 
1  to  2c.  a  wash.  Easily  refilled. 
Everybody  wants  one— nearly  ever 
ist  buys  one. 

A  big  business  for  the  supply  dealer  at  a 
liberal  profit.  Get  a  stock  now.  They  sell 
on  sight. 

Send  for  details  of  our  dealer  proposition. 
List  Price  Sl.Ct— Rentiers  (Fluid 
and  Towels)  M  Cents  (Prepaid) 

TAY-MILLER  MFG.  CO. 


1714 


PA. 


Headquarter*  for 


STORAGE  BATTERIES 


New  York  City 


Help  &  Situations  Wanted 

Experienced  Automobile 
Show  Lecturer 

WANTED 

Must  know  Automobile  construc- 
tion and  how  to  interest  show 
visitors  with  chassis  talks.  Position 
requires  man  of  strong  and  engaging 
personality.  Must  be  fluent,  con- 
vincing, with  a  good  delivery,  and 
come  well  recommended  with  a 
record  of  results  from  previous 
work. 

The  position  is  with  one  of  the 
largest  manufacturers  in  the  indus- 
try. With  application  must  be  in- 
cluded references  and  a  complete 
outline  of  past  experience.  Do  not 
reply  unless  you  can  fill  all  the  re- 
quirements. Address  Box  Y  622, 
c/o  The  Automobile. 


Accessory  Salesmen 

to  sell  as  side  line  on  a  strictly  commission 
basis,  excepting  on  Pacific  Coast  and  S.  W., 
an  uiiKiiarnntcrd  line  of  automohilc  casings, 
inner  tulw-s  and  refiners,  The  only  line 
sold  on  a  basis  of  actual  manufacturing 
cost.  An  unusual  price  proposition.  Ad- 
dress P.  O.  Box  No.  6-  Morrisvillc.  Pa. 


Please    mention    The    Automobile    when    writing    to    Advert!. era 
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THE  AUTOMOBILE 


MANUFACTURER  OF 

Popular,  Medium  Priced  Car 

has  opening  (or  on«  or  two  hustling 
men.    Write  fully  giving  outline  of 
ncss  experience,  references  and  state 
tory  with  which  you  are  familiar.    Box  X, 
823,  The  Automobile. 

WANTED: 

Thoroughly  capable  and  experienced  Service 
Department  Manager  for  leading  automobile 
manufacturer.  Must  be  organiser,  good  ex- 
ecutive and  have  merchandtrttns;  and  manu- 
facturing experience,  nivc  axe.  experience, 
present  employer  and  salary  expected,  all  of 
whlrh  will  be  treated  strictly  confidential. 
Box  T525,  care  of  The  Automobile. 


Magneto — Service  Stations 


MAGNETO 


Bosch  (High  Tension),  tM.nfl  to  140.00 
Bosch  d  ual  Systems >,  J20.00  to  (60.00 
Els^mann  (Low  Tenmon  with  Coll),  11" 
•ligh  Tension ).  120  to  $45. 


0.00 


Klsemann  ( 

Remy  (with  Cutlt.  $2(i,"» 
Splltdorf  1  with  Colli.  IIS  to 
1'AltTS  FOR  Al,l,  MACS" 
ALWAYS  IN  STOCK 
WE  REPAIR  STAKTER—  MOTORS 
OENRRATOKS—  MAONKTOS 
In  fact  anything  In  the  Ignition  line 


s 
p 

E 
C 
I 

A 

L 

MEINERT  MAGNETO  SPECIALTY  CO. 


1216 


Are..  C1.wI.mH,  Ohio 


MAGNETOS 

EVERY  MAKE  IN  STOCK 
EXPERT  REPAIR  INC.   QUICK  SERVICE 
Get  Our  Price  Bulletin 
CASS  AUTO  SUPPLY  CO. 

Ill  Gme  Uw  Al*,  Detroit,  Mich. 

M-A-G-N-E-T-O-S 


'■vii  type*  ol   rVfa an eloi 
BOUGHT   AND  SOLD 

MAGNETO  SALES  COMPANY 

1777  Broad  war  New  York  City 


BOSCH  MACNtTOS 
All  types  of  nightly  used  magneto*  at  yeur 
price,  guarantee  them  right. 
Yew  momrt'i  «N»r»  or  avsi 

6.  W.  SAUNDERS. 
>T  Btasbopo  8U,  Bo.  I  on,  SUM. 

DELCO 

B< -:r  «urtlu«  an,)  Llibtlner  System 

■re  oar  Mr.  Crllly  about  nl'l  y"r  elertrleal  dlnlraltlea. 
Price)  Repair  Co..  244  W.  4Bib  St.,  N.  Y.  City 

MAGNETO.  COIL  St  STARTER  HEPAIRi, 
Nprelallate  no  tills  work.  Our  fadlltlea  (turnatr.- 
perfert  aerrlee  end  prompt  dulrrry.  Parte  for  sll 
BUXDctoe  ,-ni-rle.l  Id  aturk. 

Roth  A  7.1111*7 
64  Goddell  Mrret  Bcff.in.  W.  Y. 

GENERAL  ICNITION  CO. 
sWN.I'  s    Colli,   itsrtlac.   Ilfbtinf  tyeteias  la 
•tailed,  repaired.    Gna  rooters!  work. 

Phone  or  write  B23  Main  St. 
PIimdm,  1IMBW — S152J,  St. 


WisceUaneous 


IlEAI.KHUi  Do  y<  ■ur  o»n  monoara  mini  na  with  oar 
tranarvr  letters.  They  are  durable.  artlatlr.  eaally 
applied  sad  always  ready.    Catalog  00  request, 

MOTORISTS'   ACCESSORIES  CO. 

WasaSelrl.  Oh  In  

Radiator  &  Lamp  Repairing 

,..,.„.. ^J?^1"*'  "sktUfsiotlosi  la 

Si'msV^'S-        W'  «  Br.  OUR 

RADIATOR  REP.  ablpHoi  aerrl™.  AIM 

IS  OUR  PROOF.     Oh  lo  Berrler  <t  Rep.  <*•. 
MIS  Hermit  At*..  Ohwelaad,  O. 


COLIMBIA   LAMP  WORKS 
■  and  Radiator*  repaired.    All  -. 
KnauirUhic  all  colore,    flotilla"  of  all  _ 
'  Teralb  Are.  New  York 

Betweea  43d  and  Mtb  HU. 


CHEAI 
QUICKEST 


RADIATOR 
MKHAIR  SERVICE 
IM  THE  COI.NTRY 


All  work  nareateed. 
ACTO  RADIATOR    REPAIR  CO. 
Parwe  Ave.,  Clevelaasl,  Ohls> 

RADIATORS 


Torld 
820-24  Mary  PL 


RADIATORS    M»*1»*  jm  retalrlr*  radla- 
...         .  tore  and  fender.,  froaea,  leaky 

and  damased  radiator*  repaired  00  nutter  bow  bod 
Ibey  are,  at  Terjr  low  prlc.-.,  each  miliar. ir  r»|.alr,d 
by  tw  glren  a  written  suarantre  for  all  mundia 
PARK  „  »W«^*RE    RADIATOR    CO.,    41  Cblumboa 


A    D   I  A   T   O  R 

.  Taaka,  Lamps.  Repaired  Is  24  B 
All  work  rusrsolaed. 


fork  City 


Schools 


THE  STEWART 
AUTOMOBILE  SCHOOL 

teaches  you  thoroughly  everything 
you  should  ki\OM  about  an  automobile 
— how  to  run  one — how  to  repair  one 
— how  to  find  trouble  and  cure  it. 

Various  parts  of  different  makes  are 
used  in  actual  demonstration.  We  re- 
quire every  student  to  do  the  work 
personally  and  educate  his  hands,  ears 
and  eyes,  as  well  as  his  mind. 

Day  and  Evening  Classes 

STEWART  AUTOMOBILE  SCHOOL 
225  West  57th  St.  New  York 

___    AT  BROADWAY 

PIIKB  BOOKLET 

"How  to  Bueeee.1  In  tin-  ,\  11 1 .  in..|.|>  Dn.laraa,"  on 
aimlliatluii— »«ii.«ni  rqulttuimt-  ilalil  In.trortore — 
actual  w„rk,  rriwlrtag  ni*l  driving — Ib»y  and  even- 
In*  ila.aeo  tirrer  Collrsrr  of  Motorliia. 
1  I.KI  tValaah  Are  .  Cblrssn. 


Cars  for  Sale— Wanted 

Mafheson 

Cars  and  Repair  Parts 

Frank  F.  Matheson      Wilkea-Barra,  Pa. 


Hare   a   hennllfnl   Late    Model  s-pnae. 

White  MedllB.  eleetrlc  Ufbted  and  atarted.  Ideal 
Job  for  winter  uae. 

COSDOtt 

Sfiar.  Wabo.li  Are,  Csl 


Fine  Columbus  Buggy  Co. 

Electric  fop  Male 
or  trade  for  stood  no  H.P.  Enarl  tie. 

R.  P.  SCOTT.  Wllllnmahort;.  Va. 


Machinery 


BRYANT  THREE  SPINDLE  CHUCKING 

CRINDER  (like  new) 
CLEVELAND  2V  AUTOMATIC  SCREW 
MACHINE  (latest  type) 
We  saw  bur  new  sod  need  machine  tools. 
SEW  JERSEY  MACHINERY  EXCIIAlfGB 
21-2S  M-banK  Street.  N'BWABK,  M.  J. 


CYLINDER  GRINDING 

Requires  a   Cylinder  Grinder 

Have  you  investigated  the  possibilities  of 
the  Northern?  In  connection  with  a  lathe, 
it  possesses  all  the  features  of  a  manufac- 
turing grinder  at  one-tenth  the  cost  Par- 
ticulars on  request. 

Northern  Machinery  Company 

503  South  Sixth  fit. 
MINNEAPOLIS  MINNESOTA 


WANTED 
Quart tl Ilea  ol 


Apply  to 
Geo. 


all  motors 


8t..  New  Tork  OH*. 


Carbureters 


ALL  SEASON'S  RECORDS 


SCHEBLER  EQUIPMENT 

Wor  aot  get  s  fk-beblir  Model  R  Carbureter  tor 
your  rarl    Our  urban**  proposition  makea  It  rear. 


J.  C.  NICHOLS 


l«73 


New  York 


SLIGHTLY    USED  CARBIRBTORI 
Stroniuerf.  Hayfleld  and  Model  L  BrbeMa*  la  aearU 
all  else*.  SN  each.    Coadlrloa  guaranteed.  Tenne 

C.  0.   U.  or  raab  wltb  erdVr.     Wbra  eaah  a.  

ill-ped    prepaid.  H 
St.,  Baler*.  Haaa. 


■we      v      eve.      vs  ' j      Willi      nr...  ,  ,  .  ,  _ 

pasle.  or.ter  (ooda  are  abli-ued  |,r»iald.  Hearw 
A.  Carrier.  »  Bannon;  - 


Welding 


_       ATLAS  WELDING  WKS.. 
42  Ellaahelh  Ate.  Habnar.  V.  J 

lir»  rout|,|rtr  W^ldlcr.  Cnrtlna  KvaU>amt  and  Nop- 
pll™  hqul|»iient  auaratn.^,1  to  Iw  tbe  beet  or 
UKiney  refuudml.  We  weld  aU  brakes  ABtomublle. 
MBrUlit^tj  or  tkitler  porta. 


FINISHED  WELDING 

Our  Oxj.Areirlene  weldrd  joha  oeldorn  abow  repairs, 
l'arta  luaiblaed  to  orldnal  elisne  sad  palated. 
HOBBIE  WELDING  PLANT.  HAMPTON.  IOWA 

Engineers 

Public  Engineering 

Designing  and  Drafting  on  Commercial 
Trucks.  Pleasure  Cars  and  Gasoline  Motors 
of  all  Types.  Also  Mlscellsnsoua  Engineering. 
Can  savs  you  £0%.  Writs  for  an  estimate. 
H.  W.  Topley. 

Portable  Oarages 

HOHTABLR  GAHAGES 


Portable  and  perma 
rldlna  to 


Get  a  heme  for  your  snto. 

nent  samara,  |.V).  too.  *T0.  M.  ial  board  «1<fln«  t* 
aratrb  your  b<ioae.  Fire,  weatberpraof  and  (asr- 
antwl.  Hnbnkrn  Garnae  »l»a.  Co.,  T* 
X.  J.        Pbtiae  61B  f" 


Patents  and  Patent 
Attorneys 


C.  L.  PARKER,  Patent  Attorney 

Pormerly  member  Rial 
OOlee.  Mi-OIII  ISnlSdlnc. 

Parapblet  of  iDatrsrtloa  aeet 


Manufacturers' 

Opportunities 


WE  WOULD  LIKE  TO  GET  IN 
TOUCH  WITH  AUTOMOBILE  MAN- 
UFACTURERS WHO  WISH  TO  BB 
REPRESENTED  FOR  THE  SALS 
OF  THEIR  AUTOMOBILES  IN 
FOREIGN  COUNTRIES. 

The  Al 
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Business  Opportunities 


TO  MANUFACTURERS 

W*  mn  epea  for  m  good  Uh  to  «'ll  to  AutorooWl* 
efcotaaalr  trade. 

Auto  Appliance  Co. 

1S«0  Broadwajr.  few  Tork 

w>  Are  ManafHrtarrra'  Snlee  Aarewta 
ted  are  neva  fnr  <t\K  more  up  to-ilat.  AiitnraoMi* 
Areraaory  to  romplrta  onr  lino.  Oar  •alramoo  COTir 
lb*  Jobtwra  axrlORlraly  throiifbnut  U.  8. 

Box  r  533,  raw  Toe  Antnmabll*. 


Storage  and  Shipping 


Automobiles     Boxed    for  Export 

IIKNRY  C.  GRIFFIN  *  CO*  INC.. 
US  1«8  Varlca  8t. 


New  Turk  City 


P.  BRADT  dr.  SON  CO. 

Trorkln**  and  Btoraae.    AotomoMlea  and  Bodlaa 
Stored.    Antonio  Mica  boxod  for  Export. 

RBZ-SSM  Went  IWtfc  Street         Hew  York 

Trlrpnon*  33«0  Colombo* 


Do  you  want  to  in- 
crease your  Weld- 
ing business,  try 
an  advertisement  in 
the  Clearing  House 


<I  The  Automobile  "Want"  and 
"For  Sale"  columns  bring  quick  results. 


Don't  DtaM rd  Won  Ben  ring-* 
We   Heart  nd  Them  Aa  Gomt  Am  »rw 
At  about  J.  .'tli  [.in  Prlee  at  Blew  Bcarlnsi 

AHLBERO  BEARING  CO. 
aese  Michigan  Av«.  CHICAGO 

BRANCHES) 

A  neck*,  325  W,  n»  St. ;  New  Tork.  1T90  Broadway:  Beaton,  93 
acbom-tta   Air,  ;   Ctrrvkalld,   18al   Koclld  An.;   Detroit,   7 BO  Wood- 
AT*.;  St.  Looia,  ZS31  Locuit  St.;  Minora  poll*.  628  Marquette  Are. 


UTOMOBILE 


«l  m.tortal.  for  Tank..  Rood.,  Ooard*.  KVn  J.  n..  Kail  I . 
_  ira.  T r*mr*.  t- «.  "T H 0 H IT K"  ll...-!>  l)r,a  n«  Stork, 
Enamel  I  a*  a  d  JupanoLotl  tiunki,  K.  ....ii*  rrodurU.  Etc. 
AMERICAN  SHEn  AND  TN  PLATE  COMPANV.rrie»»tdD.,Mtttb»»a*.Pa. 


ENGINEERS 

Are  you  having  trouble  with  springs? 

SO  years  experience  in  designing  and  manufacturing  commercial 
vehicle  springs. 

THE  E.  R.  MERRILL  SPRING  CO. 
026-532  w.  28tn  Street  New  York  City 

t  alabllahed  In  IMI 


()i2xil4ead 


3  POINTS 
I  DOLL  A  ft 


WILLYS- 
KNICMT 


CULLMAN 

Sprockets  and  Differentials 

In  stock  and  to  order.  Send  tor  Catalog. 

CULLMAN  WHEEL  COMPANY 

1347  Altf.ld  Slr..t.  Chlc.io 


THOMPSON 

The  only  Clamp  that  is  a  real  protection  against 
a  leak.   Quantity  prices  to  manufacturers. 

The  Newark  Stamping  &  Foundry  Co. 

NEWARK,  OHIO 


TUBE  BENDING 

and  BENDING  MACHINES  for  every  requirement 

MAKERS  OF  WORLD'S  BEST  CRUDE  OIL  BURNERS 


FOR  fURTHKR  PARTICULARS  WRITS 


.1.    FILLMORE  COX 

ENGINEERING  &  TUBE  BENDING  MACHINE  WORKS 

BAYONNE,  NEW  JERSEY 


MOLTRUP  STEEL 
PRODUCTS  COMPANY 


Manufacturers  of 


HIGH  GRADE  FINISHED 
CRANK  SHAFTS 

BEAVER  FALLS  PENNSYLVANIA 
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/Will! I  IT 

I  STORAGE  BATTERIES  1 
STARTING— LIGHTING— IGNITION 

THE  single  sealing  arrangement  of  the  "CINCINNATI" 
Battery  permits  the  use  of  larger  plates  than  those 
used  in  other  batteries  of  the  same  outside  dimen- 
sions. This  increase  amounts  to  about  20  per  cent., 
giving  increased  life,  greater  capacity  and  more  crank- 
ing. "CINCINNATI"  Batteries  are  manufactured  in  a 
great  variety  of  sizes  and  capacities,  adapting  them  to 
every  starting  and  lighting  system  and  every  make  of 
automobile,  write  for  special  catalogue  "A,"  giving  full 
information. 


THE  CINCINNATI  STORAGE  BATTERY  COMPANY 

228-230  Stark  Street  Cincinnati,  Ohio 

Wm  hmvm  an  attractive  proposition  /or  iivm  aTea/crs 


ex 
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You  Need  a  Whitney  Hand  Miller 

so  you  won't  have  to  turn  away  profitable  repair  business, 
or  turn  it  over  to  the  machine  shops. 

With  the  WHITNEY  you  can  handle  the  work  right  on 
the  spot.  You  can  avoid  delays;  you  can  accommodate 
customers. 

The  WHITNEY  will  measure  up  to  about  any  milling 
job  you'll  be  called  on  to  do  in  the  line  of  auto  repairing. 
With  it  you  can  cut  gears,  sprockets,  cams,  do  key 
seating,  straddle  milling,  profiling,  slotting,  slabbing  and 
hundreds  of  other  operations. 

Simply  drop  a  postal  for  Catalog  No.  4. 

The  Whitney  Mfg.  Co.,  Hartford,  Conn. 

Chains    Keys — Hand  Milling  Machine* 


THE  ADVERTISERS'  INDEX  Is  published  sa  a  convenience  and  net  aa 
a  part  of  the  advertizing  contract-  Every  cars  will  be  taken  to  lad  ex 
correctly.    Ho  allowance  will  be  made  tar  errors  or  tailor*  t J  Insert. 


Ahlberg  Bearing  Co   95 

American  Ball  Bearing  Co   68 

American  Sheet  4  Tin  Plate  Co   95 

Atwater  Kent  Manufacturing  Work*   85 

B 

Bearing  Co.  of  America   85 

Beaver  Mfg.  Co   85 

Bosch  Magneto  Co   67 

Bossert  Co.   8a 

Bound-Brook  Oil- Less  Bearing  Co   60 

Braender  Rubber  4  Tire  Co   88 

Brown-Lipe-Chapin  Co   86 


Case,  T.  M  Company,  J.  1  54-55 

Celfor  Tool  Company   86 

Central  Steel  Company   98 

Champion  Ignition  Co   78 

Cincinnati  Storage  Battery  Co   96 

Columbus  Vamish  Co.,  The   79 

Combination  Rubber  Mfg.  Co   85 

Contest  c/o  Glass  Journal  Co  52-53 

Continental  Motor  Co  Front  Cover 

Corcoran- Victor  Co   88 

Cullman  Wheel  Co   95 


Detroit  ft  Cleveland  Nav.  Co   83 

Dover  Stamping  ft  Mfg.  Co   97 

Dyneto  Electric  Co   82 


Eclipse  Machine  Co   76 

Edmunds  ft  Jones  Corp   87 

Eisemann  Magneto  Company   81 

Electric  Auto- Lite  Co   87 

Electro  Metal  Products  Co   88 

Elkhart  Carriage  ft  Motor  Car  Co   79 

Engineering  ft  Tube  Bending  Works   95 


Fahrig  Metal  Co   84 

Firestone  Tire  ft  Rubber  Co   64 

Foster  Accessories  Co.,  C.  H   78 


3 


Gibson-Hollister 


Mfg 

G-O  Manufacturing  Co 


Co. 


  86 

  7« 

Golden-Belknap-Swartz    70 

Grossman  Co.,  Emil   95 

Gulf  Refining  Company   80 

Gurney  Ball  Bearing  Co   73 


Hartford,  E.  V..  Inc   8a 

Haynes  Automobile  Co   61 

Herschell-Spillman  Co   58 

Houk  Mfg.  Co   87 

Hoyt  Metal  Company   97 

Hyatt  Roller  Bearing  Co   86 


Indiana  Rubber  4  Insulated  Wire  Co   88 

J 

Johns-Manville  Co..  H.  W   8a 

Johnson  Company   Third  Cover 

Johnson  4  Sons,  S.  C   47 
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K 

K-W  Ignition  Co   80 

Keystone  Vehicle  Co.    81 

King  Motor  Car  Co   51 

Kissel  Motor  Car  Co   8a 

L 

Liberty  Motor  Car  Co   88 

Longaker  Company,  V.  A   65 

Loxier  Co.,  H.  A  62-63 

M 

Mercer  Automobile  Co   84 

Merrill  Spring  Co.,  E.  R   gS 

Micheln  Tire  Company   49-50 

Milwaukee  Machine  Tool  Co   85 

Moltrup  Steel  Products  Co   95 

Motor  Age    88 

Motor  Products  Corp   75 

Motor  World    84 

Mutty  Co.,  L.  J   80. 

N 

National  Rubber  Co   87 

Newark  Stamping  &  Foundry  Co   95 

New  Departure  Mfg.  Co   86 

New  Process  Gear  Corporation   88 

Norma  Co.  of  America   3 

N.  J.  Car  Spring  St  Rubber  Co   86 

N.  V.  A  N.  J.  Lubricant  Co   8a 

P 

Park  Drop  Forge  Co   83 

Perlman  Rim  Corp   84 

Pfau  Mfg.  Co   83 

Pittsfield  Spark  Coil  Co   74 

Prest-O-Lite  Co   85 

R 

Rajah  Auto  Supply  Co   84 

Rayfield  Carbureter  Co   48 

Real  Valve    85 

Regal  Motor  Car  Co   7a 

R.  *  H.  Platinum  Works   84 

Russel  Motor  Axle  Co   85 

S 

Salisbury  Wheel  &  Manufacturing  Co   87 

Seiss  Mfg.  Co   87 

Sheldon  Axle  ft  Spring  Co   56-57 

Simms  Magneto  Co   81 

Splitdorf  Electrical  Co   83 

Spring  Nut  Lock  Company   66 

Stanley  Motor  Carriage  Co   59, 

Stewart- Warner  Corp  and  Cover 

Stromberg  Motor  Devices  Co   86 

Studebaker  Corp   4 

Stuu  Motor  Car  Co   71 

T 

Tu thill  Spring  Co   69 

U 

U.  S.  Ball  Bearing  Co   77 

United  Smelting  &  Aluminum  Co   1 

W 

Ward  Leonard  Electric  Co   87 

Waukesha  Motor  Co   86 

Webber  &  Co.,  Phil  H   76 

Weston  Electrical  Instrument  Co   84 

White  &  Bagley  Co   a 

Whitney  Mfg.  Co   96 

Willys-Overland  Co   Back  Cover 

Winkley  Co   87 

Z 

Zenith  Carbureter  Co   88 


INPE  JTRUCTIBIE 

HEADLIGHT  BULB  CARRIER 

for        ■  -^cyi' 

FORD   : 

C/VRS     /  ^  W 


When  figuring  on 
die  castings  or 
bronze-backed 
babbitt-  lined 
bearings,  remember 
that  wc  are  the  larg- 
est manufacturers  of 
white  metal  alloys  in 
the  world. 


Pie  CeLS±£xxds 


Our  products  are  "the  dependable  kind" 
— accurate,  dense,  true  to  specifications. 
35  years'  experience  in  the  mixed  metal 
business  ensures  correct  formulae  for 
your  special  needs. 
Send  blueprints  for  quotations  on 
your  requirements 

Hoyt  Metal  Company 

Lvgttt  Manufacturer*  ol  White 
Mem]  Alloy!  id  UM  World 
300  Mirth  6'olftiy.  St.  IwU 
III  B-mJ..,,  InVpk 
120}  Woumwtf  BMr  .  Ctxin 
SOS  »  "  .'•  Blot..  Dtttil 
Ckiltrn  *nd  Leeit  Sti  .  Torpito 
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Kneading  the  Steel  like  Dough  g 


Juet  ae  quality  in  bread  depende  upon  the  correct  k needing  and  working1  of  the 
dough,  eo  qualify  in  STEEL  dependa  upon  proper  manipulation  in  the  blooming  mill. 
It  ia  the  blooming  mill  that  maltea  the  metal  tough,  bomogeneoua.  denae  and  iabroua: 
therefore  tKe  blooming  mill  ahould  be  powerful  and  thoroughly  efficient. 

Such  a  blooming  mill  haa  been  in  at  ailed  in  the  plant  of  The  Central  Steel 
Company,  and  ia  controlled  by  highly  aktlled  roller  a  atationed  in  a  pulpit  where 
thay  can  conveniently  eupcrv.ee  every  detail  of  the  operation. 

Our  very  lari;c  capacity  guaranteee  our  producing  your  order  of  Atfathon 
Steel  in  record  time,  and  the  three  railroade  at  our  aervice  inaure  you  prompt  de- 
livery. 

AGATHON  STEELS 

WILL  SERVE  YOUR  PURPOSE  BEST! 

WE  MAKE 


AGATHON;'  Chrome  Nickel 
AGATHON"  Chrome  Vanadium 
"AGATHON"  Nickel  S.eel. 


AGATHON"  Special  Analyaea 


ACM  HON  Vanadium 
"AGATHON"  Chrome  Sleel 
AGATHON"  H.k'h  Carbon 


THE   CENTRAL  STEEL  COMPANY 

MASSILLON.  OHIO 

Detroit  Office:    324-27.28  Ford  Bido  .  Chicago  Office:   Room  1411-12  Lytton  Bldg..  14 

F.  Walter  Ouloert.  Oltlrlct  Representative  Ea»t  Jackton  Blvd., 

Cleveland  Office:   Hlekoa  Building,  A.  Schaeffer.  Oiatrlct  Salei  Minagcr. 

The  Hamlll-Hlckox  Company,  Oiatrlct  Rep-  Phll-idelphla  Office:  902  Wldener  Building, 

reeentatlvea.  Frank  Wallace.  Oiatrlct  Salei  Manager. 

.  i^1. .  i    ^iM'iNlllli:,!!!! '  ^iiiiImM  i  !M .  |:  [  i' ;!;;i!ii;iiiin  1 !  iKi.iii..:;:: ;,  
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^lOHNSON 

V_/CARBURETOR 

Sets  a  new  Transconti- 
nental Record  demon- 
strating remarkable 
consistency  of  perfor- 
mance at  all  altitudes, 
all  temperatures  and 
under  widely  varying 
atmospheric  conditions 


JOHNSON  COMPANY 


MaWrt  of  Swp*rfn*  lnitrwm«atl  W  CVkurvtian 


Detroit 


Michigan 
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Go!  See!  Do!  Everything — Everywhere!! 


For  $635  you  can  now  get  this  cork- 
ing car  with  all  kinds  of  power 
and  speed — and  so  easy  riding 
that  a  long  day's  journey  will 
not  tire  you. 

It  has  every  convenience — it  has 
the  looks — will  go  anywhere  any 
car  will  go — lots  of  places  other 
cars  can't  go — as  fast  as  you 
want — and  with  absolute  com- 
fort. 


Small    operating  cost- 
satisfaction ! 


com  fort  - 


These  are  combined  in  this  car  a* 
in  no  other  car  the  world  ha*, 
ever  «.een 


This  wonderful  car  calls  you  to  a 
new  freedom — a  bigger,  broader, 
healthier,  happier  life  for  you 
and  your  whole  family — 

And  at  a  cost  you  can  afford 

Its  remarkable  and  sweeping  suc- 
cess is  due  primarily  to  its  won- 
derful motor — full  31 horse- 
power— a  whale  for  work — a 
thoroughbred  for  speed. 

And  because  it  is  so  easy  riding 
you  can  use  its  speed  more  freely 
than  you  can  comfortably  drive 
many  a  bigger,  heavier  car  cost- 
ing much  more  to  own  and  to 
operate 


It  has  cantilever  rear  springs  and 
four  inch  tires — they  mean  riding 
comfort  and  you'll  look  for  this 
combination  in  vain  in  any  other 
car  at  anywhere  near  so  low  a 
price. 

Style — power  —  speed — comfort  — 
every  convenience — 

What  more  can  any  car  give  you 
no  matter  what  you  pay? 

Orders  for  these  cars  are  literally 
pouring  in  from  every  part  of 
the  world. 

See  the  Overland  dealer  now  and 
give  him  vonr  order 


The  Willys-Overland  Company,  Toledo,  Ohio 

•M-J.  In  U.  S.  A." 
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GRAY  &  DAVIS 

STARTER  For  Ev  ery 

FORD 

Brings  the  conveniences  of  the  high-priced  Jears  to  every  Ford 

owner.  Quickly  installed.  Easy  to  opt  rate.  Two  units — one  for 
starting  and  one  for  lighting,  thus  adding  to  reliability  and  efficiency. 
Price  $75.00,  F.<  >.H.  Boston.  We  have  a  Distributor  covering  your 
territory.    Write  for  his  name  and  send  for  catalog. 


GRAY  &  DAVIS,  Inc. 


Boston,  Massachusetts 
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ACCURACY 

The  accuracy  of  Bower  workmanship  is  ao 
extreme  that  if  Bower  rollers  were  piled  up 
I  0,000  high,  no  two  piles  would  vary  as  I 
as  a  single  inch. 


ROLLER  BEARING  CO, 

Detroit  Michigan    I  ' 
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Throughout  the  Country 


the  self-contained,  tamper-proof,  permanently  adjusted  units,  con- 
quer frictional  wear  and  waste  in  your  motor  car  mechanism. 

Throughout  the  Country 

Internationally  standardized  New  Departures  are  obtainable  in  all  leading  trade 
centers.    New  Departure  Service  extends  into  every  State  in  the  Union. 

Fix  the  New  Departure  Trade  Mark  in  your  mind.  Think  of  it  hereafter  as  indi- 
cative of  a  plant,  a  product  and  a  service,  too  apt  to  be  overlooked  in  the  economies 
they  bring.    Send  for  our  literature. 

THE  NEW  DEPARTURE  MANUFACTURING  COMPANY 

BRISTOL,  CONN.,  U.  S.  A. 

Western  Branch:  818-20  Ford  Building,  Detroit,  Mich. 

Distributor*  in  Trade  Sole  British  Agents:  For  Continental  Europe: 

Centers  Throughout  Brown  Brothers,  Ltd.  Jacob  Hoist 

the    United    States.  London  &  Manchester  Copenhagen,  Denmark. 
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Steering  Gears, 
Gear  Sets 
and  Axles. 

These  imporluiit 
units  are  to  be  com- 
pletely featured  in 
next  week's  issue 
of  The  Automobile. 

The  Engineering 
and  Manufacturing 
phases  will  be  ex- 
tensively dealt  with. 

It  will  be  one  of  the 
most  interesting  in 
the  current  series 
of  special  issues. 

Manufacturers  are 
invited  to  embrace 
this  advantage  by 
using  representative 
advertising  space. 

Copyf  should  be  in 
our  hands  not  later 
than  Monday  morn- 
ing. 

The  Class  Journal  Co. 

Publishers 

The  Automobile 

239  West  39th  Street 
New  York  City 
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Why  I  am  a  Studebaker  Dealer 

TAM  starting  on  my  fourth  year  as  a 
Studebaker  dealer,  and  my  seventh 
year  as  an  auto  dealer    having  had 
the  agency  for  various  lines  of  cars. 

Experience  has  taught  mc  that  a  success- 
ful dealer  is  the  man  who  specializes  and 
concentrates  on  one  make  of  car,  and  I 
have  selected  Studebaker,  because  first 
of  all  the  name  of  Studebaker  has,  for 
years,  been  synonymous  with  honesty, 
reliability,  quality  and  progressiveness — 
all  invaluable  assets  to  any  dealer. 

Secondly,  because  they  have  kept  their 
fingers  on  the  public  pulse,  have  always 
administered  to  their  demands,  and  can 
be  counted  on  to  produce  a  "best  seller" 
each  year.  Thirdly  because  their  busi- 
ness is  founded  on  safe  and  sound  prin- 
ciples which  spell  "Success"  for  their 
dealers  as  well  as  for  themselves. 

CRANSTON  &  COMPANY 


BECAUSE  they  have  kept  their  fingers  on  the  public 
pulse."  The  phrase  is  worth  repeating  for  it  explains 
one  of  the  chief  reasons  for  Studebaker  success. 

Ever  since  the  science  of  efficient  motor  car  building  became 
an  institution  with  Studebaker  its  aim  has  been  to  build  what 
the  public  wanted  and  build  it  well.  And  you  see  what  the 
steadfast  pursuance  of  that  policy  has  done  for  Studebaker. 

It  has  earned  world  -  wide  recognition  for  a  make  of  car  that  is  only 
equalled  in  quality  of  materials  and  performance  records  by  cars  costing 
hundreds  of  dollars  more.  It  has  earned,  for  Studebaker,  the  reputation 
as  being  the  largest  producer  of  medium  priced,  quality  cars  in  the  world. 

If  you  are  a  Studebaker  dealer  you  know  what  a  tremendous  influence 
that  reputation  has  on  the  buyer  -and  the  profit  it  yields.  If  you  are  not 
a  Studebaker  dealer,  in  search  of  a  motor  car  value  that  expresses  itseli 
equally  as  well  on  the  road  as  it  does  in  the  showroom  —  then  write  to 

STUDEBAKER 


South  Bend,  Ind. 
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New  Co.  Takes  Over 
Pierce-Arrow 

Pierce- Arrow  Motor  Car  Corp. 
Formed  to  Acquire  Present 
Company  Stock 

New  York  City,  Nov.  8.— The  Pierce- 
Arrow  Motor  Car  Co.,  Buffalo,  N.  Y., 
will  be  taken  over  by  the  Pierce-Arrow 
Motor  Car  Corp.,  which  has  been  formed 
with  100,000  shares  of  8  per  cent  con- 
vertible preferred  stock  and  250,000 
shares  of  common  without  par  value.  A 
syndicate  of  New  York  bankers,  headed 
by  J.  &  W.  Seligman  &  Co.,  will  under- 
write the  new  issues. 

The  new  capital  will  be  used  to  in- 
crease the  factory  facilities. 

George  K  Birge,  now  president  of  the 
company,  and  prominent  in  the  wall- 
paper business,  will  retire,  and  Col. 
Charles  Clifton,  now  treasurer  of  the 
concern  and  for  several  years  head  of  the 
N.  A.  C.  C,  will  succeed  him.  Other- 
wise there  will  be  no  change  in  the 
organization. 

Details  of  the  refinancing  plan  so  far 
determined  provide  that  the  preferred 
stock  will  be  redeemable  at  125,  and  will 
be  convertible  for  common  on  a  share- 
for-share  basis.  It  is  also  provided  that 
for  every  dollar  in  dividends  paid  on 
the  common  stock  in  excess  of  $5  a  share 
there  shall  be  set  aside  SI  for  the  pur- 
chase of  the  preferred  stock.  This  pre- 
ferred stock,  when  acquired,  will  be  ex- 
changed for  common,  and  will  be  con- 
sidered available  for  any  stock  dividends 
which  may  be  declared.  All  of  the  stock 
of  the  existing  company  will  be  acquired 
and  arrangements  are  being  made  to  re- 
tire the  $1,250,000  of  6  per  cent  bonds 
on  Feb.  L 

Firestone  Capital  to  Be  $15,000,000 
Akron,  Ohio,  Nov.  3— An  increase 
from   $4,000,000  to  $15,000,000  in  the 


capital  of  the  Firestone  Tire  &  Rubber 
Co.,  this  city,  was  authorized  yesterday 
by  the  stockholders.  Two-thirds  of  this 
will  be  preferred  and  one-third  common. 
Of  the  preferred,  $5,000,000  is  to  be  out- 
standing for  the  present.  The  nominal 
value  of  the  common  stock  will  be  re- 
duced from  $100  a  share  to  $10  a  share 
and  present  shareholders  will  recei-e  ten 
shares  of  new  for  each  share  held.  Thus 
$3,000,000  new  common  will  be  outstand- 
ing. In  addition  the  stockholders  au- 
thorized the  company  to  sell  a  maximum 
of  50,000  shares  of  new  common  at  not 
less  than  $100  a  share  to  employees  of 
every  grade.  The  company  will  begin 
dividends  on  the  new  common  at  the 
rate  of  $4  a  year,  which  doubles  the  in- 
come of  present  stockholders.  The  share- 
holders authorized  the  company  to  set 
aside  $1,000,000  for  a  fund  to  be  used  for 
insurance  of  employees,  care  of  de- 
pendents, a  pension  plan,  or  such  other 
welfare  work  as  the  directors  shall  de- 
termine. 

The  $5,000,000  preferred  stock  has 
been  underwritten  by  the  Cleveland 
Trust  Co.,  the  price  to  net  the  Firestone 
company  par. 

Dolbeer  Willys-Overland  Treasurer 

Toledo,  Ohio,,  Nov.  9— F.  K.  Dolbeer 
has  succeeded  Walter  Stewart  as  treas- 
urer of  the  Willys-Overland  Co.  Mr. 
Dolbeer  was  formerly  with  the  financial 
department  of  the  Victor  Talking  Ma- 
chine Co.  Mr.  Stewart  continues  as  a 
director. 

King  Raises  Car  Prices  $50 

Detroit,  Mich.,  Nov.  6 — The  King 
Motor  Car  Co.  has  raised  the  prices  of 
its  products.  The  sedan  selling  for 
$1,900  now  sells  for  $1,950  and  the  seven- 
passenger  touring  car  and  the  three- 
passenger  roadster,  both  of  which  were 
$1,350,  have  been  raised  to  $1,400. 

The  company  announces  that  there 
may  be  an  additional  increase  in  the 
near  future,  owing  to  the  constantly  in- 
creasing cost  of  materials. 


Steinmetz's  Electric 
To  Be  Built 

Dey  Corp.  To  Build  Lowest- 
Priced  Electric  for  Utility 
and  Other  Uses 

New  York  City,  Nov.  8 — The  low- 
priced  electric  utility  vehicle  which  Dr. 
Charles  Steinmetz,  engineering  authority 
of  the  General  Electric  Co.,  has  been  ad- 
vocating for  several  years  seems  near  the 
point  of  realization.  Such  a  vehicle  will 
be  manufactured  by  the  Dey  Electric 
Corp.,  with  offices  at  45  Broadway,  N.  Y. 
This  concern  has  engaged  show  space  for 
the  Grand  Central  Palace  show,  New 
York,  where  these  new  electric  vehicles 
will  be  on  display,  and  it  is  planned  to 
have  production  under  way  for  the  191? 
market. 

A  comprehensive  line  of  what  if  de- 
scribed as  the  lightest,  lowest-priced  and 
highest  efficiency  electric  vehicle  ever 
built  will  be  manufactured.  The  Dey 
company  has  secured  a  factory  in  the 
Metropolitan  zone,  and  will  specialize  on 
a  runabout  intended  primarily  for  util- 
ity work,  such  as  solicitors,  etc.  The  car 
is  not  a  passenger  type,  nor  yet  a  truck, 
but  essentially  a  utility  vehicle.  In  ad- 
dition to  this  runabout  a  closed  type  of 
passenger  vehicle  will  be  produced.  The 
company  will  manufacture  what  might 
be  termed  a  utility  chassis  suitable  for 
taxicab  purposes,  as  well  as  passenger 
bodies  and  light  truck  uses. 

That  the  designs  of  this  lowest-priced 
electric  are  practically  completed  is  ap- 
parent in  that  the  cars  will  be  at  the  New 
York  show.  That  the  company  will  go 
forward  with  an  interesting  manufac- 
turing program  is  also  apparent  in  that 
it  is  strongly  financed  and  presumably 
closely  connected  with  one  of  the  large 
electrical  manufacturers. 

The  dream  of  the  $600  electric,  as  it 
(Continued  on  page  788) 
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Injunction  Holds  Up 
Ford  Profits 

Dodge  Bros.,  in  Suit,  Seek  to 
Prevent  Investment  of 
Surplus  Money 

Denton,  Mica.,  Nov.  3 — A  temporary 
writ  of  injunction  against  Henry  Ford 
to  restrain  the  Ford  Motor  Co.  from  dis- 
tributing and  investigating  as  fixed  capi- 
tal assets  surplus  profits  that  would 
otherwise  be  available  for  dividends,  was 
issued  in  the  Wayne  circuit  court  yes- 
terday. 

The  plaintiffs,  John  F.  Dodge  and 
Horace  E.  Dodge,  stockholders  in  the 
company  and  also  owners  of  the  Dodge 
Bros,  automobile  plant,  want  the  accumu- 
lation of  cash  surplus  in  the  form  of 
special  dividends. 

The  cause  of  the  writ,  according  to  the 
Dodge  bill  of  complaint,  was  the  declara- 
tion by  Mr.  Ford  at  the  end  of  the  last 
fiscal  year,  that  no  special  dividends 
would  be  declared  in  the  future  by  the 
company  and  that  surplus  earnings 
would  be  used  to  extend  the  business. 

The  announced  policy  of  Mr.  Ford  to 
engage  in  a  multiplicity  of  undertakings 
was  declared  in  the  bill  to  be  reckless  in 
the  extreme  and  to  jeopardize  seriously 
the  interests  of  the  stockholders.  The 
bill  states  that  Mr.  Ford  Is  engaged  in 
negotiations  to  invest  several  million  dol- 
lars in  iron  ore  mines  in  Northern  Mich- 
igan or  Minnesota,  to  build  ships  trans- 
porting ore  to  smelters  and  to  erect  steel 
manufacturing  plants,  "thereby  depriv- 
ing stockholders  of  fair  and  reasonable 
returns  upon  their  investment." 

Mr.  Ford  owns  58  per  cent  of  the  cap- 
ital stock  of  the  Ford  Motor  Co.  The 
authorized  capital  stock  was  placed  at 
t2.000.000  in  1908.  John  F.  and  Horace 
E.  Dodge  each  held  1000  shares  par  value 
$100  at  that  time.  The  Dodge  Bros, 
contend  that  though  the  regular  monthly 
dividends — 5  per  cent,  or  60  per  cent  a 
year — are  large  on  the  $2,000,000  capi- 
tal stock,  the  dividends  amount  to  only  a 
fraction  of  1  per  cent  of  the  capital  actu- 
ally invested  when  the  surplus  is  taken 
into  account.  They  also  allege  that  they 
have  been  unable  to  make  any  arrange- 
ments to  discuss  the  plan  with  Mr.  Ford 
and  that  he  claims  that  since  the  profits 
are  to  be  represented  by  investments  in 
plants  and  capital,  the  stockholders 
should  have  no  right  to  complain. 

The  defendants  will  be  given  a  hearing 
to  show  cause  why  a  permanent  injunc- 
tion should  not  be  granted. 

Ford  Replies  to  Charges 

The  present  plans  of  expansion  con- 
templated by  the  Ford  Motor  Co.  are 
only  in  accordance  with  the  past  policies 
of  the   company.     Dodge    Bros,  have 


drawn  $5,571,500  in  dividends  from  an 
investment  of  $10,000  and  still  have 
holdings  valued  at  $50,000,000.  Political 
motives  are  behind  the  suit  against  the 
Ford  company.  These  are  statements 
by  Henry  Ford  and  his  attorney  Alfred 
Lucking  in  their  replies  to  the  suit  insti- 
tuted by  Dodge  Bros. 

"At  the  founding  of  the  Ford  busi- 
ness," said  Mr.  Ford,  "Dodge  Bros,  in- 
vested $10,000,  but  I  don't  think  any  of 
it  was  in  cash.  That  was  in  1903,  and 
since  then  they  have  drawn  out  divi- 
dends amounting  to  a  total  of  $5,571,500 
in  cash.   Of  they  still  have  a  10 

per  cent  interest  in  the  business  that  is 
worth,  on  their  own  valuation,  $50,000,- 
000.  Besides  that  during  the  life  of  the 
company  we  have  paid  them  more  than 
$27,000,000  in  cash  for  material  and 
parte  made  for  us,  on  which  I  believe 
they  made  a  profit  of  at  least  $10,000,- 
000.  It  is  on  the  profit  of  these  pay- 
ments and  their  dividends  drawn  from 
the  Ford  Motor  Co.  that  their  prison  t 
fortune  is  built." 

Mr.  Ford  made  light  of  the  allegation 
in  the  Dodge  bill  of  complaint  that  his 
proposed  expansion  would  injure  them. 

Velie  Companies  May  Consolidate 

Moline,  III.,  Nov.  6. — A  special  meet- 
ing of  the  stockholders  of  the  Velie  Motor 
Vehicle  Co.  will  be  held  Nov.  14  at  Mo- 
line, 111.,  to  consider  a  proposition  to  con- 
solidate with  the  Velie  Engineering  Co. 
under  a  single  corporation  under  the 
style  Velie  Motors  Corp.,  with  a  capital 
stock  of  $2,000,000. 

Madison  Motors  Acquires  Anderson  Plant 

Anderson,  Ind.,  Nov.  3 — The  Madison 
Motors  Co.,  thiR  city,  has  consummated 
a  deal  for  the  acquisition  of  the  buggy 
and  wagon  plant  of  the  Anderson  Car- 
riage Co.  This  plant  will  be  known  as 
the  Madison  plant  No.  2,  and  is  to  be 
used  for  manufacturing  and  finishing 
bodies  and  tops  as  well  as  final  assembly. 
Plant  No.  1,  the  old  Rider-Lewis  build- 
ing, later  occupied  by  the  Nyberg  com- 
pany, will  be  used  for  chassis  manufac- 
turing and  assembly  only.  The  addition 
of  the  Anderson  carriage  plant  gives  the 
company  additional  ftoorspace  of  about 
175,000  sq.  ft. 

Woodard  Resigns  from  N.  J.  Car  Spring 

Jersey  City,  N.  J.,  Nov.  6 — S.  P. 
Woodard  has  resigned  from  the  New 
Jersey  Car  Spring  &  Rubber  Co.,  this 
city.  He  has  been  for  the  past  2  years 
general  and  sales  manager  of  this  com- 
pany. He  will  not  be  actively  connected 
with  the  company  in  the  future. 

His  immediate  plans  are  uncertain. 
It  is  rumored  that  he  is  negotiating  with 
a  large  western  tire  manufacturer  and 
may  handle  the  entire  output  of  mechan- 
ical rubber  goods  and  tires. 


United  Motors  Buys 
Houk  Co. 

Ninth  Company  To  Be  Taken 
Over — Management  Will 
Remain  Unchanged 

Buffalo,  N.  Y„  Nov.  6— The  Houk 
Mfg.  Co.,  maker  of  Houk  wire  wheels, 
has  been  purchased  by  the  United  Mo- 
tors Corp.,  which  brings  the  total  num- 
ber of  concerns  owned  by  this  corpora- 
tion up  to  nine.  As  with  its  previous 
purchases  the  Houk  company  will  con- 
tinue as  a  separate  manufacturing  or- 
ganisation, and  George  W.  Houk,  founder 
of  the  Houk  company  and  the  one  person 
in  the  U.  S.  A.  responsible  for  the  pres- 
ent status  of  wire  wheels,  will  continue 
as  manager. 

As  with  other  properties  purchased  by 
the  United  Motors,  the  Houk  Mfg.  Co. 
will  be  largely  increased.  There  are  600 
men  at  present  on  the  payroll  but  this 
number  will  be  increased  by  300  at  once. 
Previous  to  Nov.  1  the  capacity  was  1000 
wheels  per  day,  but  it  is  now  up  to  2200, 
and  it  will  be  4500  per  day  by  Feb.  1, 
according  to  present  plans. 

Approximately  $1,000,000  will  be  ex- 
pended on  new  buildings  and  equipment, 
the  work  connected  with  which  will  be 
started  at  once.  The  capacity  of  the 
plant  will  be  doubled. 

The  progress  of  the  wire  wheel  in 
America  has  been  almost  entirely  con- 
nected with  the  name  of  George  W.  Houk. 
His  work  in  this  country  started  as  a 
licensee  of  the  Rudge-Whitworth  com- 
pany of  England.  He  started  manufac- 
ture Sept.  28,  1913,  and  first  deliveries 
were  made  in  February,  1914.  To-day 
the  company  has  an  account  with  eighty- 
five  different  car  makers,  and  during  the 
last  12  months  has  averaged  approxi- 
mately 800  wheels  per  day.  The  com- 
pany is  at  present  manufacturing  40  per 
cent  of  the  wire  spokes  used  in  its 
wheels.  The  spoke  manufacture  was 
started  in  March,  1915,  when  Houk  pur- 
chased the  American  Spoke  and  Nipple 
Co.,  of  Detroit,  and  moved  the  factory 
to  Buffalo. 

The  month  of  October  was  the  largest 
month  in  the  history  of  the  company. 
Total  shipments  were  19,401  wheels.  On 
Oct.  24  unfilled  orders  on  the  books  of  the 
company  totalled  197,205  wheels. 

M.  A.  M.  Annual  Banquet  Jan.  10 

Nf.w  York  City,  Nov.  3— The  Motor 
and  Accessory  Manufacturers  will  hold 
their  annual  banquet  at  the  Waldorf 
Astoria  Hotel,  this  city,  on  Jan.  10.  W. 
M.  Sweet,  former  manager  and  now  as- 
sistant to  the  president  of  the  United 
Motors  Corp.,  has  been  elected  chairman 
of  the  banquet  committee. 
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Fisher  Body  Buys 
Regal  Plant 

Also  Adding  Two  Buildings 
Costing  $260,000  and  $225,000 
—In  Operation  Next  May 

Detroit,  Mich.,  Nov.  2— The  Fisher 
Body  Corp.  has  purchased  the  factory  of 
the  Regal  Motor  Car  Co.  located  opposite 
the  main  Fisher  plant  here.  The  Regal 
unit  is  already  in  active  operation  and 
with  this  additional  capacity,  the  Fisher 
Co.,  it  is  stated,  is  now  turning  out 
about  60  per  cent  of  all  the  closed  auto- 
mobile bodies  being  made  in  the  United 
States. 

Notwithstanding  the  increased  pro- 
duction the  corporation  was  not  able  to 
accept  contracts  recently  offered  them  to 
furnish  bodies  to  two  of  the  large  pro- 
ducers and  therefore  is  adding  to  its  al- 
ready extensive  plant  in  Detroit  two  large 
buildings,  one  costing  $260,000  for  gen- 
eral body  construction  and  one  costing 
$225,000  for  service  and  repair  depart- 
ments, both  of  which  will  be  in  full 
operation  next  May. 

Charter  Oak  Car  Under  Way 

Hartford,  Conn.,  Nov.  6 — The  East- 
ern Motors  Syndicate,  organized  some 
time  ago  for  the  development  of  a  high- 
grade  automobile,  has  the  designing  work 
well  advanced  and  plans  are  practically 
completed  for  construction  of  a  building 
to  meet  the  manufacturing  requirements. 
The  car  will  be  known  as  the  Charter 
Oak  in  honor  of  the  city  of  Hartford, 
where  the  famous  tree  was  located.  The 
manufacturing  organization  will  be 
known  as  the  Eastern  Motors,  Inc.,  which 
will  take  over  the  present  syndicate  and 
has  been  incorporated  for  $1,000,000. 

Ricker  Heads  Ricker  Oil  Co. 
Indianapolis,  Ind.,  Nov.  7 — Chester  S. 
Ricker,  consulting  engineer,  was  elected 
president  of  the  Ricker  Oil  Co.,  which 
was  recently  incorporated  at  Indianapo- 
lis. Associated  with  him  are  S.  H.  Pen- 
field,  vice-president  of  the  Sakusvyrt 
Wheel  &  Mfg.  Co.,  Jamestown,  N.  J.,  and 
president  of  the  Peru  Auto  Parts  Mfg. 
Co.,  Peru,  Ind.,  as  vice-president  and 
Robert  B.  Denham  of  Indianapolis  as 


Chalmers  Motor  Corp.  Chartered 
Albany,  N.  Y.,  Nov.  3— The  Chalmers 
Motor  Corp.  formed  last  week  to  succeed 
the  Chalmers  Motor  Co.  as  a  result  of  the 
refinancing  of  the  company,  has  filed  ar- 
ticles of  incorporation  here.  The  com- 
pany has  600,000  shares  without  par 
value.  The  directors  are  Benoni  Lock- 
wood,  F.  A.  Gaynor  and  R.  G.  Goad,  of 
43  Cedar  Street,  New  York  City. 
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The  Chalmers  stock  is  now  on  the  Curb 
market,  having  been  offered  by  J.  S. 
Bache  A  Co.  and  C.  D.  Barney  &  Co.  at 
$36  a  share.  Common  shareholders,  ac- 
cording to  the  new  financing  plan,  will 
receive  for  each  share  held  four  shares 
of  the  new,  while  preferred  shareholders 
may  have  their  shares  redeemed  at  $116 
or  exchange  on  the  redemption  basis, 
about  3V4  shares  of  the  new  for  each 
share  held.  The  new  corporation  will 
keep  136,000  shares  in  the  treasury  and 
use  200,000  shares  for  exchange  pur- 
poses. Net  proceeds  of  the  265,000 
shares  offered,  or  more  than  $9,000,000, 
will  go  into  the  treasury. 

International  Motors  Co.  Reorganization 
Plan  Is  Approved 
NEW  York  City.  Nov.  6— The  reor- 
ganization plan  of  the  International  Mo- 
tors Co.  has  been  approved  by  the  stock- 
holders and  creditors,  over  98  per  cent  of 
the  preferred  and  94  per  cent  of  the  com- 
mon being  deposited  with  the  two  com- 
mittees. A  reorganization  plan  was 
adopted  in  September  by  which  a  new 
company  of  the  same  name  will  be 
formed  to  take  over  the  present  concern. 
Additional  capital  of  $1,600,000  was 
raised  and  the  $2,881,000  notes  maturing 
the  first  of  this  month  was  obliterated. 

By  this  plan  the  new  company's  se- 
curities will  be  exchanged  on  an  equal 
basis  for  those  of  the  present  organiza- 
tion and  will  consist  of  $4,381,000  in  7 
per  cent  cumulative  first  preferred  stock. 
$2,728,000  second  preferred  and  68,638 
shares  of  common  of  no  par  value.  Of 
the  first  preferred,  $2,881,000  is  to  go  to 
the  holders  of  the  notes  at  par,  and  the 
balance  will  be  issued  for  cash  to  pro- 
vide working  capital,  being  offered  to 
stockholders  at  par  with  common  stock 
thrown  in.    Holders  of  the  present  $3,- 
600,000  preferred  will  receive  60  per  cent 
in  new  second  preferred  and  10  per  cent 
in  new  common.    For  the  outstanding 
$5,628,000  common,  10  per  cent  in  second 
preferred  and  10  per  cent  in  new  common 
is  to  be  exchanged. 

Rodiette  Sails  for  S.  A. 
New  York  City,  Nov.  4— Edward 
Rochette,  special  representative  of  the 
Willys-Overland  Co.,  sailed  to-day  on  the 
steamer  "Pastores"  for  South  America 
by  way  of  Panama  Canal  and  the  West 
Coast.  His  destination  is  Valparaiso. 
Chile.  Mr.  Rochette  has  represented 
Willys-Overland  for  some  years  in  the 
South  American  field,  where  he  makes 
headquarters  at  Buenos  Aires. 

Winckler  with  Pittsburg  Engine 

Racine,  Wis.,  Nov.  6 — A.  E.  Winckler, 
formerly  chief  engineer  of  the  automo- 
bile department  of  the  J.  I.  Case  T.  M. 
Co.,  Racine,  has  become  chief  engineer  of 
the  Pittsburg  Model  Engine  Co.,  Pitts- 
burg. 
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S.  K.  F.  Controls 
Hess-Bright? 

Control  of  Conrad  Ball  Bearing 
Patent  License  Royalties  a 
Part  of  Transaction 

New  York  City,  Nov.  8 — Control  of 
the  Hess  Bright  Mfg.  Co.,  Philadelphia. 
Pa.,  manufacturer  of  ball  bearings,  has 
been  secured,  it  is  rumored,  by  the  same 
financial  interests  that  own  the  8.  K.  F. 
Ball  Bearing  Co.,  Hartford,  Conn.  It  is 
understood  that  over  60  per  cent  of  the 
Hess -Bright  stock  has  been  secured  by 
the  latter  concern.  No  statement  has 
been  issued  by  the  S.  K.  F.  company. 
It  is  assumed  the  Hess-Bright  factory  in 
Philadelphia  will  be  operated  as  former- 
ly, and  perhaps  on  an  increased  scale. 

Conrad  Patent  Included 

With  the  purchase  of  the  Hess-Bright 
company  goes  the  now  celebrated  Conrad 
patent,  which  was  adjudicated  In  the 
courts  a  year  ago  and  which  patent  has 
been  a  valuable  asset  of  the  Hess-Bright 
company.  This  patent  refers  to  an  an- 
nular type  of  bearing  in  which  the  balls 
rotate  in  a  groove  presenting  a  continu- 
ous surface.  Several  bearing  concerns 
have  been  licensed  by  Hess-Bright  under 
this  patent,  these  including:  New  De- 
parture Mfg.  Co.,  Standard  Roller  Bear- 
ing Co.  By  securing  control  of  the  basic 
patent  the  S.  K.  F.  Ball  Bearing  Co.  will 
receive  all  royalties  accruing  therefrom. 
These  royalties  are  a  large  figure  at 
present  and  will  naturally  increase  with 
the  greater  development  of  the  industry- 

Republic  Truck  Shipments  Gain 

Alma,  Mich.,  Nov.  3— Shipments  of 
the  Republic  Motor  Truck  Co.  in  October 
amounted  to  626  trucks,  compared  with 
190  in  1916  and  thirty-five  in  1914.  For 
the  first  10  months  of  this  year  the  ship- 
ments were  4902  trucks,  against  1442  in 
the  corresponding  period  of  last  year. 

Commercial  Auto  Body  Co.  Formed 

Bay  City,  Mich.,  Nov.  1— The  com- 
mercial Auto  Body  Co..  this  city,  has 
been  formed  to  manufacture  commercial 
bodies  for  Fords.  The  incorporators  are 
W.  B.  Fitzgerald.  Henry  Kinney,  Robert 
Woodworth,  A.  E.  Hubbell.  Adam  Schep- 
per.  Edward  Covert,  W.  P.  Kavanugh 
and  W.  II.  Kelly. 

Gasco  Mfg.  Co.  Organized 

Lancaster,  Pa.,  Nov.  1— The  Gasco 
Mfg.  Co.  has  been  formed  in  this  city  to 
manufacture  specialties  for  Fords.  R. 
W.  Shrciner  is  president  and  general 
manager.  One  of  the  articles  to  be 
manufactured  is  a  new  cowl  dash  light 
for  Fords.  This  company  will  also  put 
out  a  new  heater  for  Fords. 
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Supreme  Court 
Hears  Tax  Case 

Arguments  Heard  in  N.  J.  Test 
on  Legality  of  Taxing  Non- 
Residents 

Washington,  D.  C,  Nov.  8— Whether 
a  State  can  tax  an  automobiliat  from  an- 
other State  for  the  use  of  its  roads  will 
be  decided  shortly  by  the  United  States 
Supreme  Court,  the  argument  for  the 
so-called  New  Jersey  test  case  prepared 
by  the  American  Automobile  Assn.  and 
the  National  Automobile  Chamber  of 
Commerce  having  been  presented  Oct.  81. 
The  case  is  that  of  Frank  J.  Kane 
against  the  State  of  New  Jersey,  based 
on  his  interstate  journey  from  New  York 
to  Pennsylvania,  which  resulted  in  his 
being  convicted  and  fined  for  violating 
three  provisions  of  the  New  Jersey  law, 
first  that  he  had  failed  to  register  his 
car  in  New  JerBey ;  second,  that  he  failed 
to  pay  the  tax  imposed  on  non-residents; 
and  third,  that  he  failed  to  file  with  the 
Secretary  of  State  a  power  of  attorney. 

The  American  Automobile  Assn.  was 
represented  by  John  W.  Griggs,  former 
attorney  general  of  the  United  States, 
and  Charles  Thaddeus  Terry  appeared 
for  the  N.  A.  C.  C.  The  argument  pre- 
sented by  them  set  forth  these  conten- 
tions : 

1 —  It  belnc  admitted  in  the  record  that  the 
fees  charged  for  the  operation  of  automobiles 
over  the  highways  of  New  Jersey  renu.li  in  a 
large  surplus  revenue  to  the  State  over  and 
above  the  expense*  of  examination,  licensing, 
registering  and  inspecting  the  automobile 
traffic  on  the  highways,  the  charge  is  a  tax 
which  Is  not  In  conformity  with  proper  tax 
lawn  In  that  the  motor  vehicle  in  I  urdeneJ 
With  a  heavy  Impost,  Irrespective  of  Its  value, 
whereas  other  property  Is  taxed  only  accord- 
ing to  Its  value. 

2—  The  so-called  "license-fee"  being  In 
reality  a  tax.  is  unreasonable  and  void  as 
■?t'h.ta!5  becauae  »ven  assuming  that  It  Is  a 
charge  for  the  use  of  a  special  facility,  to 
w."rth?  '""Proved  roods  furnished  by  the 
State  of  New  Jersey.  It  Is  unreasonable  be- 


jey. 

cause  a  lump  sum  is  charged  irrespective  of 
the  question  how  much  or  to  what  extent 
the  automobile  uses  the  roads.  Kor  example, 
the  same  fee  Is  chanted  for  the  right  of  the 
automobile  to  go  a  few  hundred  yards,  as  is 
charged  to  the  automobile  which  traverses 
the  roads  of  the  State  far  a  whole  year  cov- 
ering thousands  of  miles.  Thus  the  charge  is 
unequal,  disproportionate  and  not  upon  any 
scientific  or  logical  basis,  and,  therefore.  Im- 
proper and  illegal. 

3-  The  Improved  roads  of  a  State  are  not 
a  special  facility"  afforded  by  the  State  to 
automobiles,  but  their  construction  and  pre- 
sentation to  the  public  are  almply  govern- 
mental functions  which  should  be  paid  for 
put  of  the  general  tax  fund  In  the  same  way 
that  the  nolle;  force  and  the  fire  department 
are  afforded  for  the  use  of  all  the  citizens 
irrespective  of  the  amount  of  use.  Therefore, 
no  special  charge  or  impost  can  be  levied  for 
their  use  to  any  particular  class  of  users. 

i— That  the  law  Is  discriminatory  and  class 
legislation  In  that  even  assuming  that  the 
license  fee  Is  a  charge  for  the  use  of  the 
roads.  It  Is  not  Imposed  equally  upon  all  the 
users  of  the  roads.  Horse-drawn  vehicles 
use  the  roads  nnd  use  up  and  destroy  the 
roads  In  a  largo  dogree.  and,  therefore,  If 
the  tax  were  to  be  an  equal  and  uniform 
tax,  It  must  be  imposed  upon  horse-drawn 
vehicles  as  well  as  upon  automobiles. 

5— The  requirement  that  before  any  non- 
resident  shall  use  the  highways  of  the  State, 
he  must  Me  a  power  of  attorney  with  the 
Secretary  of  State,  and  authorize  such  se 
tsry  to  receive  service  of  process  for 
Is  ousting  him  of  his  domic 
a  requirement  which  Is  not  I 


him. 
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other  class  of  non-resident  cltliens  of  the 
United  States  going  Into  the  State  of  New 
Jersey.  It  is  assuming  In  advance  that  the 
automobile  user  Is  likely  to  commit  a  crim- 
inal act  which  Is  absurd  on  the  face  of  It.  He 
Is  no  more  likely  to  commit  a  criminal  act 
than  any  other  non-resident  entering  the 
Slate  of  New  Jersey,  and  even  If  he  were, 
such  a  method  of  enforcing  the  criminal  law 
Is  unknown  to  our  Jurisprudence. 

6 — The  requirement  of  a  power  of  attorney 
from  non-residents  and  the  Imposition  of  a 
tax  upon  non-residents  and  the  requirement 
that  before  the  highways  shall  be  used  by 
non-residents  they  shall  make  application  and 
take  out  registration,  are  burdens  on  Inter- 
state commerce  which  the  Constitution  of 
the  I'nited  States  forbids  under  the  Four- 
teenth Amendment  thereof, 

It  is  expected  a  decision  will  be  ren- 
dered by  the  court  before  the  holiday 


Ypsilanti  Motor  Truck  Co.  Organized 

Detroit,  Mich.,  Nov.  6—  Stockholders 
of  the  Globe  Motor  Truck  and  Body  Co. 
met  Nov.  3  and  organized  the  Ypsilanti 
Motor  Truck  Co.  with  a  capitalization  of 
$100,000. 

The  board  of  directors  includes :  H.  R. 
Scoville,  Charles  N.  Haviland,  D.  L. 
Davis,  P.  W.  Paton,  Frank  R.  Welsh,  H. 
F.  Shaefcr  and  Gilbert  E.  Porter,  all  of 
Ypsilanti.    A  factory  will  be  built. 

Steinmetz  Electric  To  Be  Built 

(Continued  from  page  785) 
was  styled  2  years  ago,  has  been  a  cher- 
ished matter  with  Dr.  Steinmetz.  It  has 
been  known  for  several  years  that  he  has 
been  perfecting  features  of  design  which 
would  make  it  possible  to  produce  a  util- 
ity electric  vehicle  at  practically  the 
same  price  as  the  cheaper  gasoline  ma- 
chines. Dr.  Steinmetz  strongly  advocated 
this  type  of  vehicle  before  the  different 
electric  interests,  as  well  as  before  the 
electric  vehicle  manufacturers.  It  was 
generally  considered  impossible  to  build 
such  a  vehicle  that  would  give  the  de- 
sired service.  The  possibility  of  produc- 
ing such  a  vehicle  resulted  in  many 
strenuous  arguments  on  convention 
floors,  between  central  station  concerns, 
or  companies  manufacturing  electric  cur- 
rent, and  those  engaged  in  vehicle  manu- 
facture. The  central  station  interests 
were  strong  for  such  a  vehicle,  as  it 
would  naturally  be  a  great  source  of 
revenue  if  manufactured  in  large  quan- 
tities. On  the  other  hand,  electric  ve- 
hicle makers  were  catering  to  public  re- 
quirements for  larger  and  more  luxuri- 
ous types  of  electric  vehicles. 

The  price  of  the  new  lowest-priced 
electric  to  be  built  by  the  Dey  corpora- 
tion has  not  been  determined,  but  it  is 
understood  that  it  will  be  under  $1,000 
and  that  eventually  the  dream  of  Dr. 
Steinmetz  for  a  $500  vehicle  may  be  at- 
tained, if  not  carried  further. 

$9,000,000  for  Freight  Cars  by  M.  C. 

Detroit,  Nov.  3.— The  Michigan  Cen- 
tral Railroad  has  just  closed  a  contract 
for  the  construction  of  6750  freight  car*, 
of  which  4000  will  be  cars  equipped  for 
carrying  automobiles. 
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Overland  Conven- 
tion in  Dec. 

Co.  Will   Be  Host  to  4000 
Dealers  of  U.  S.  and 
Canada 

Toledo,  Ohio,  Nov.  4— December  is  to 
be  the  month  for  the  grand  welcome  to 
the  4000  Overland  dealers  of  the  United 
States  and  Canada,  and  plans  are  now 
being  formed  to  make  it  an  epochal 
month  in  the  history  of  the  big  Willys- 
Overland  organization.  Beginning  about 
Dec.  4  and  ending  Dec.  23  there  will  be  a 
series  of  gatherings  of  the  Overland 
dealers  here.  It  is  planned  to  make  it 
the  biggest  event  of  its  kind  ever  held 
in  the  automobile  industry. 


in  Relays 

The  country  is  being  divided  so  that 
the  agents  from  one  section  will  follow 
those  of  another  every  few  days  until 
the  entire  organization  has  been  enter- 
tained. Each  division  will  spend  about  2 
days  and  3  nights  in  the  city,  and  there 
will  be  visits  to  the  factory  and  talk*  in 
the  new  administration  building. 

President  John  N.  Willys  plans  to  be 
on  hand,  so  that  he  may  have  a  chance  to 
talk  to  all  his  dealers  and  give  them 
some  word  of  encouragement  for  the 
forthcoming  season.  At  that  time  he  will 
be  ready  to  announce  what  the  produc- 
tion is  going  to  be,  and  if  there  is  to  be 
any  change  in  the  style  of  models,  prices, 
etc.  From  the  factory  no  inkling  has 
been  given  out  as  to  any  proposed  an- 
nouncements, but  it  would  not  surprise 
many  of  the  dealers  if  new  models  or  new 
prices  were  planned,  and  they  were  let 
into  the  secret  just  before  the  big  shows, 
so  that  they  could  begin  their  operations 
for  the  new  year. 

The  factory  will  be  the  host  of  the 
visiting  dealer*  while  they  are  in  this 
city,  but  the  men  will  pay  their  own 
fares  to  and  from  their  homes.  It  has 
been  arranged  that  the  dealers  will  get 
the  benefit  of  < 


Kuhn  Is  Four- Wheel- Drive  Tractor 
Seattle,  Wash.,  Nov.  4— The  Kuhn 
Tractor  Truck  Co.  has  been  organized 
here  to  manufacture  a  tractor  truck,  the 
chief  feature  of  which  is  that  each  wheel 
operates  independently  of  the  other.  It 
has  a  four-wheel  drive  and  power  may 
be  applied  to  all  wheels  or  to  each  one. 
There  is  a  positive  power  control  and 
some  of  the  wheels  may  be  buried  in  the 
mud,  but  the  power  can  be  applied  to  the 
free  wheels  alone  and  no  slipping  re- 
sults. The  truck  is  in  this  way  pulled 
out  of  difficult  positions.  A  four-wheel 
brake  is  another  unique  feature  which 
equalizes  the  tension  on  all  wheels  at  the 
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127  New  Accessory 
Exhibits 


Makes  Total  of 340- Every  Inch 
of  Space  Taken— Car  Space 
All  Filled 

New  York  City,  Nov.  8 — The  Motor 
and  Accessory  Manufacturers,  which  re- 
cently allotted  space  in  the  national  au- 
tomobile showB  to  115  members,  has 
added  127  concerns  not  members  of  the 
association.  With  ninety-eight  car  ex- 
hibits, the  total  reaches  340.  Every 
inch  of  available  space  for  both 
the  local  and  Chicago  national  shows  has 
been  allotted.  For  the  first  time  in  the 
higtory  of  the  national  shows  all  the 
space  allotted  to  automobile  exhibitors 
has  been  filled,  and  at  the  first  drawing. 

The  new  accessory  exhibitors  follow: 

New  Chl- 
York  cago 

Acteral  Co.  of  America.  New  York.  X  X 

Adams  A  KindLay.  New  York   X 

Adamson  Mfg.  Co.,  East  Palestine, 

Ohio   X 

J.  Alexander  Mfg.  Co.,  New  York.  X 
American  Bureau  of  Engineering-. 

Inc.,  Chicago   X 

American  Express  Co..  New  York.  X 
Armstrong  Cork  Co..  Pittsburgh..  X  X 

Asch  A  Co..  Inc.,  New  York   X 

Auto  Gear  Co..  Inc..  New  York....  X 
Auto  Gear  A  Parts  Co.,  Chicago...  X 
Automatic  Transmission  Co.,  Inc., 

New  York    X  X 

Barnes  Foundry  Co.,  Jersey  City..  X 
Bauson  Machine  Tool  Co.,  Spring- 
field. Mass   X 

Bay  State  Pump  Co..  Boston  X  X 

Becker  Bros..  Inc..  Chicago   X  X 

Benjamin  Electric  Mfg.  Co.,  Chi- 
cago   X 

Bournonvllle    Welding    Co.,  New 

York   X 

Brunswick  -  Balke  -  CoIIender  Co., 

New  Tork   X  X 

Chalsmlth  Co..  Chicago   X  X 

Class  Journal  Co.,  New  York   X  X 

Continental  Motor  Equipment  t'u., 

New  York    X 

Corcoran  Mfg.  Co..  Cincinnati   X 

Cox  Brass  Mfg.  Co..  Albany   X 

Craftsman  Molor  Corp..  Chicago...  X 

Crew  Levlck  Co..  Philadelphia   X 

Culver  Stearns  Mfg.  Co..  Worcester. 

Mass   X 

Curtis  Pneumatic  Machinery  Co.. 

8t.  Louis   X  X 

Cutler-Hammer  Mfg.  Co.,  Milwau- 
kee  X 

Detroit  Battery  Co.,  Detroit   X  X 

Disco  Electric  Starter  Corp..  De- 
troit  X  X 

Prabek  Squallier  Co.,  Cleveland..  X 
Dunham    Piston    Ring    Co..  New 

York   X 

Eastern  Rubber  Co..  Philadelphia..  X  X 
Essex  Rubber  Co.,  Trenton,  N.  J...  X 
Eureka  Rim  Compressor.  Inc.,  Ad- 
dison. N.  Y   X 

J.  H.  Faw.  Inc..  New  York   X 

Fitzgerald    Mfg.   Co..  Torrlngton, 

Conn   X 

Peter  A.  Fraase  A  Co.,  New  York.  X 
Fulton  Co..  Knoxvllle,  Tenn. ...... ,  X  X 

General  Tire  A  Rubber  Co..  Akron.  X 
Glhiwm-Holllster  Mfg.  Co..  Jamaica 

Plnln,  Mass   X 

Gould    Compensating    Gear  Co., 

Redding.  Cal   X  X 

Em  11    Grossman    Mfg.    Co..  Inc.. 

Brooklyn    X 

H.  A  D.  Co.,  Goodland,  Ind   X  X 

H.  A  D.  Carburetor  Co..  New  York.  X 

Hart-Bell  Co..  New  York   X 

Hill  Insulating  A  Mfg.  Corp..  New 

York   X 

G  L.  Holmes.  New  York   X 

Holt-Welles  Co..  Inc..  New  York...  X 
Hoover  8prlng  Co..  San  Francisco.  X  X 
Hounert  Machine  Co.,  New  York..  X 

Howe  Mf*.  Co.,  Chicago   X  X 

W  H.  Howell  Co..  Geneva.  Rl   X 

Humboldt  Machine  &  Stamping  Co.. 

H^X^*^  New  York  X  X 
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Improved  Gauge  Mfg.  Co.,  Syra- 
cuse  X 

Inland  Machine  Works,  St,  Louis. .  X 
International  Coal  Co..  New  York.  X 
Interstate  Electric  Co..  New  Or- 
leans  X 

J.    H.   Tonneau   Shield  Co.,  New 

York    X 

Juhasz  Carburetor  Co.,  New  York..  X 

K-W  Ignition  Co.,  Cleveland   X 

Kentco  Electric  Mfg.  Co..  Cleveland  X 

Lane  Bros.  Co.,  Puughkeepste   X 

L.  Lawrence  A  Co..  Newark.  N.  J. 
Lowe    Motor   Supplies   Co..  New 
York   X 


X 

X 

X 
X 

X 
X 


McKlnnon  Dash  Co.,  Buffalo   X 

McQuay-Norrls  Mfg.  Co.,  St.  Louis.  X 
Paul  M.  Marko.  Brooklyn,  N.  Y...  X 
Marvel  Accessories  Mfg.  Co.,  Cleve- 
land   X 

Master  Spark  Co..  Chicago   X 

Mattson  Rubber  Co..  Loui.  N.  .1 . . .  X 
S.  Whyle  Merrill  Co.,  New  York...  X 
Metal  Specialties  Mfg.  Co.,  Chicago.  X 
Metal  Stamping  Co.,  Long  Island 

City.  N.  Y   X 

Charles  E.  Miller.  New  York  X 

Miller  Transmission  Co..  New  York.  X 
Moreau  &  Pratt.  Inc..  New  York...  X 

L.  J.  Mutty  Co..  Boston.  Mass   X 

Myle-Mayker  Co..  Chicago   X 

New  Era  Spring  &  Specialty  Co., 

Detroit   X 

Packer  Auto  Specialty   Co..  New 

York    X 

Parker  Rust  Proof  Co.  of  America. 

Detroit   X 

Perkins-Campbell  Co..  Cincinnati..  X 

N.  A.  Retry  Co..  Philadelphia   X 

Philadelphia  Storage  Battery'  '-"  ■ 

Philadelphia   X 

Phillips  Auto  Seat  Cover  Co..  New 

York   X 

A.  J.  Plcard  A  Co.,  New  York  X 

Pittsburgh  Electric  Specialties  Co., 

New  York  X  . 

Pouvallsmlth  Corp..  Poughkcepsie.  X 
William  E.  Pratt  Mfg.  Co  .  Chicago  X 
W.  E.  Pruden  Hardware  Co.,  Now 

York   X 

Reliable  Auto  Heater  Co.  Cleve- 
land.   X 

P.  Rielly  A  Son.  Newark.  N.  J   X 

Rubber  Insulated  Metals  Corp  X 

W.  A.  Schlelt  Mfg.  Co.,  Inc..  Syra- 
cuse   X 

Scully  A  Brandt.  Inc..  New  York...  X 
Seaboard  Industrial  Products  Co., 

New  York   X 

81pp  Machine  Co..  Pnterson.  N.  J..  X 
Small  A  8lngl*ton.  Brooklyn,  N.  Y.  X 
Smith    Form-A- Truck    Co..  New 

York   X 

Spray  Primer  Co..  Boston   X 

John   T.    Stanley    Co..    Inc..  New 

York   X 

Stentor   Electric   Mfg.    Co..  New 

York    X 

Sternberg  *  Co..  Chicago  

Stevens  &  Co.  New  York   X 

F.  W.  8tewart.  Chicago   X 

Charles  O.  Tlngley  *  Co..  Rahway. 

N.  J   X 

Tnhev  Polish  Co..  Chicago  

Triple    Action    Spring   Co..  New 

York   X 

Trinle  Action  Spring  Co..  Chicago. . 

Tuthlll  Swing  Co..  Chicago  

United  Engine  Mfg.  Co.,  Hanover. 

Pa   X 

Universal  Motor  Products  Co..  Min- 
neapolis  •  

V.  8.  Air  Compressor  Co.,  Cleve- 
land   X 

U  S.  Gauge  Co..  New  York   X 

U,  8.  Metal  Goods  Co.,  Cleveland..  X 

Van  Cleef  Bros..  Chicago  

W ales- Adamson  Co..  Chicago  

Walker  Mfg.  Co.,  Racine   X 

Wasson    Piston    Ring    Co..  New 

Brunswick.  N.  J   X 

Water  Gas  Carburetor  Co.,  Kansas 

City   X 

Weaver  Mfg.  Co..  Springfield.  MasB.  X 
West  field  Chemical  Co.,  Weatneld. 

Mass  ••••  X 

Weston  Electrical  Instrument  Co.. 

Newark   X 

C.  A.  Wllley  Co.,  Long  Island  City.  ^ 

X 


••X:  Labors 


X 
X 


X 
X 


x 
X 


X 
X 
X 

X 

X 
X 


X 
X 


Brewster  A  Co.  Joins  N.  A.  C.  C 
New  York  City,  Nov.  6— Brewster  & 
Co.,  Long  Island  City,  carriage  builder, 
and  which  2  years  ago  began  the  mak- 
ing of  a  car  with  a  Knight  engine,  has 
been  admitted  to  membership  in  the  Na- 
tional   Automobile   Chamber   of  Com- 
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Time  Payment  Plan 
for  Trucks 

Guaranty    Securities  Corp. 
Method  Is  Similar  to  Pas- 
senger Car  Scheme 

New  York  City,  Nov.  6— A  time-pay- 
ment plan  for  truck  sales  has  just  been 
adopted  by  the  Guaranty  Securities 
Corp.,  which  about  a  year  ago  entered 
the  field  to  finance  the  sale  of  passunger 
cars  by  dealers.  The  new  plan  is  similar 
to  the  passenger  car  plan,  which  was 
described  in  The  Automobile  for  April 
6,  but  the  percentage  of  cash  demanded  is 
not  so  great  because  the  truck  is  strictly 
a  necessity  and  pays  for  itself. 

The  status  of  the  Guaranty  business 
may  be  surmised  from  its  statement  that 
since  Jan.  1  it  has  financed  $18,000,000 
of  passenger  car  business.  The  truck 
plan  has  been  in  operation  but  a  few 
days. 

Collects  25%  Cash 

For  a  general  understanding  of  the 
plan  it  may  be  stated  that  when  the 
dealer  sells  a  truck  he  collects  25  per 
cent  cash  from  the  customer  and  is  paid 
nearly  all  the  balance  by  the  Guaranty 
corporation,  which  collects  from  the 
truck  buyer  through  notes.  For  handling 
and  for  adequate  insurance  a  Guaranty 
charge  is  made  and  is  paid  by  the  truck 
buyer.  A  small  part  of  the  sales  price 
of  the  truck  is  retained  by  the  Guaranty 
corporation  until  the  buyer's  notes  are 
all  paid,  but  on  his  deferred  payment 
the  dealer  gets  the  prevailing  rate  of 
interest. 

When  a  dealer  sells  a  truck  of  which 
the  f.o.b.  factory  list  is  $1,200  the  dealer 
adds  freight  and  the  Guaranty  charge 
in  arriving  at  the  "Buyer's  Delivered 
Price."  This  Buyer's  Delivered  Price  is 
the  basis  of  figuring.  It  is  as  shown  in 
the  plan  outlined  in  the  table  on  page  795. 

Several  terms  in  the  plan  may  require 
explanation  as  may  also  some  of  the 
steps. 

Delivered  Price  to  the  truck  buyer  con- 
sists of  the  list  price  of  the  truck,  includ- 
ing body  and  chassis,  the  freight  from 
the  factory  to  the  dealer  and  the  Guar- 
anty charge.  If  the  truck  is  an  electric 
the  delivered  price  may  include  the  bat- 
tery provided  the  Guaranty  corporation 
approves  of  the  make  of  battery.  This, 
in  erTect,  means  that  the  battery  may  be 
included  if  it  is  supplied  with  the  truck 
as  shipped  from  the  factory. 

Guaranty  Charge*  are  approximately 
3  per  cent,  but  for  convenience  in  figur- 
ing the  prices  of  trucks  have  been  (Traded 
in  units  of  $250  and  a  flat  price  arrived 
at  for  each  class,  as  is  shown  by  the  table 
of  charges  on  page  795. 

(Continued  on  page  795) 
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120,000  Cars  in 
Canada 

Ontario  Leads  with  50,000— 
100,000  Cars  To  Be  Pro- 
duced There  in  1917 

Toronto,  Ont.,  Nov.  8 — Government 
registration  returns  indicate  that  there 
are  approximately  120,000  can  owned  in 
Canada  to-day — an  increase  in  round 
figures  of  45  per  cent  since  a  year  ago. 
Ontario  with  approximately  50,000  cars, 
maintains  her  position  as  the  banner  au- 
tomobile province  of  the  Dominion,  as  in 
Ontario  are  owned  more  than  three  times 
the  number  of  cars  owned  in  any  other 
province,  and  approximately  42  per  cent 
of  alt  the  cars  in  the  Dominion. 

This  large  increase  in  the  number  of 
cars  in  Canada  is  primarily  attributable 
to  two  things.  The  first  is,  of  course, 
national  agrarian,  industrial  and  com- 
mercial prosperity,  and  in  the  second 
place  to  the  inauguration  in  Canada,  only 
now  getting  under  way,  of  the  aggres- 
sively progressive  intensive  car  mer- 
chandising methods  long  since  success- 
fully in  operation  in  the  States. 

With  every  facility  to  speed  this  de- 
velopment, Canada  has  over  400,000,04)0 
acres  of  fertile  wheat  land  awaiting  cul- 
tivation—the only  great  arable  tract  of 
land  undeveloped  in  the  world  under  sal- 
utary democratic  government 

The  automobile  plants  of  Ontario  will 
build  during  the  coming  year  over  100,- 
000  cars,  according  to  their  production 
schedule. 

Pennsylvania  Feea  for  Good  Koada? 

Philadelphia,  Pa.,  Nov.  8— Announce- 
ment was  made  by  Governor  Brumbaugh, 
of  Pennsylvania,  at  the  opening  exercises 
of  the  new  William  Penn  Highway  at 
Easton,  that  a  bill  would  be  submitted 
to  the  next  Legislature  providing  that 
all  money  received  by  the  State  from 
licenses  will  be  turned  over  to  the  high- 
way department  for  new  highways.  He 
also  announced  that  the  bill  would  pro- 
vide for  an  annual  contribution  by  the 
State  of  $6,000,000  for  that  purpose.  The 
William  Penn  Highway  which  was  dedi- 
cated runs  from  Pittsburgh  to  Easton. 

Canada  Uses  30  per  Cent  More  Gasoline 

Kingston.  Ont.,  Nov.  4— According  to 
U.  S.  Consul  Felix  S.  S.  Johnson  at 
Kingston,  the  consumption  of  American 
gasoline  in  Canada  this  year  has  been 
greater  than  ever  before.  To  date  the 
amount  used  is  25  to  30  per  cent  larger 
than  last  year.  In  the  average  year  the 
consumption  in  Canada  is  about  60,000,- 
000  gal.  With  an  increase  of  25  per  cent 
the  consumption  this  year  will  be  about 
75,000,000  gal.    Throughout  the  period 


of  high  prices  gasoline  has  been  cheaper 
in  Ontario  than  elsewhere. 

For  the  purposes  of  comparison  with 
Canadian  prices  the  imperial  gallon  must 
be  used  as  a  basis.  This  is  one-fifth 
larger  than  the  wine  gallon  and  would 
bring  the  American  price  to  27.6  per 
gal.  To  this  must  be  added  the  duty  of 
2.5  cents  per  gallon  and  freight  to  the 
amount  of  1.26  cents  per  gallon.  This 
would  bring  the  cost  of  Canadian  gaso 
line  to  31.35  cents  per  gallon  from  tank 
to  garages.  The  war  tax  of  IVt  per  cent 
is  also  levied.  There  are  indications  that 
present  war  prices  will  go  down  as  a  re- 
sult of  poor  weather  and  the  increased 
production  of  crude  oil. 

New  Parking  Uw  for  Baltimore 

Baltimore,  Md.,  Nov.  4 — Baltimore's 
new  automobile  parking  law  went  into 
effect  last  week  and  scores  of  automo- 
biliste  were  arrested  in  all  parts  of  the 
city. 

The  law  requires  that  no  vehicle  of  any 
kind  be  left  standing  on  any  streets  dar- 
ing the  day  longer  than  2  hr.  at  a  time, 
nor  longer  than  3%  hr.  at  night.  The 
higgest  objection  raised  against  the  ordi- 
nance is  that  it  affects  unfrequented 
streets  of  the  city  as  well  as  those  on 
which  the  traffic  is  heavy. 

Wankeaha  Motor  Promotes  Industrial 
Education 

Waukesha,  Wis.,  Nov.  4 — A  unique 
plan  for  the  promotion  of  industrial  edu- 
cation has  been  evolved  by  the  co-oper- 
ative effort  of  the  Waukesha  board  of  in- 
dustrial education  and  the  Waukesha 
Motor  Co.,  motor  manufacturer,  with  the 
approval  of  the  Wisconsin  State  board  of 
industrial  education.  By  this  plan  it  will 
cost  the  city  only  a  nominal  sum  for  high 
class  instruction,  and  no  investment  or 
upkeep  for  facilities  is  required.  The 
Waukesha  Motor  Co.  has  permitted  the 
local  board  to  establish  a  school  organ- 
ization directly  within  its  big  plant.  The 
school  is  open  to  any  person  who  quali- 
fies by  being  16  years  of  age  or  over. 
Part  of  the  time  during  each  day  will  be 
devoted  to  actual  teaching  and  instruc- 
tion related  to  the  general  problem  of 
gas  engineering,  while  the  remainder  of 
the  day  will  be  devoted  to  the  teaching 
of  citizenship  and  to  diversified  employ- 
ment within  the  factory  itself.  Enroll- 
ment is  open  to  any  young  man,  whether 
at  present  employed  by  the  WaukeBha 
Motor  Co.  or  not,  and  full  wages  will  be 
paid  for  the  time  devoted  to  schooling, 
the  same  as  for  employment. 

Pennsylvania  License  Fees  $2,301,240 
Philadelphia,  Pa.,  Nov.  3— Up  to 
Oct.  30,  the  Pennsylvania  State  High- 
way Department  received  $2,301,240  in 
license  money.  For  the  entire  12  months 
of  1915  the  amount  was  $1,650,000. 


Mass.  Registrations 
Gain  31,000 

113,786  Passenger  Cars— 17,- 
682  Trucks— 8864  Dealers' 
and  Makers'  Cars 

Boston,  Mass.,  Nov.  4 — Registration 
figures  in  Massachusetts  continue  to  set 
new  records  and  the  Highway  Commis- 
sion has  announced  that  for  the  first  10 
months  of  this  year  the  relative  propor- 
tion of  increase  has  been  greater  than  in 
the  past  2  years.  Up  to  Nov.  1  there 
were  113,786  passenger  cars,  17,682 
commercial  vehicles  and  8864  cars  be- 
longing to  manufacturers  and  dealer b. 
This  gives  a  total  of  140,332  machines. 
There  were  162,046  licenses  issued  and 
the  receipts  have  run  up  now  to  $1,537,- 
737.  These  figures  exceed  expectations. 
The  figures  show  a  gain  of  some  $300,- 
000  in  fees  over  the  same  time  a  year 
ago,  and  something  like  31,000  more  cars. 
The  following  table  gives  the  compara- 
tive figures  for  the  same  periods  for  the 
past  3  years: 


1»1« 

IMS 

1*14 

Automobiles  . . . 

•lii.m 

•100,500 

i7«,m 

Manufacturers 

or  dealers. .  . . 

i.j«« 

1.7M 

1.514 

Llcemwa,  oper- 
alor  and 
chauffeur  ■ . . 

16.045 

41,11* 

2S.4S1 

Operator  and 
chauffeur  re- 

107.001 

»5,S«S 

70.144 

Examlnationa  . 

11,179 

».«9S 

..... 

Examinations  .      li.ii*  ».*ss   

Total  receipts.. H.&J7.2J7  I1.18S.010  $»14.71* 


•Includes  17,6Si  commercial  vehicle*, 
tlncludes  11.564  wmrarm.il  vi-hlclas. 
(Includes   H.078  commercial  vehicle*. 

Automobile  Telegraphic  Code  on  Market 

San  Francisco.  Cai~,  Nov.  6 — The 
Code  Publishing  Co.  has  placed  on  the 
market  a  standardized  automobile  tele- 
graphic code  which  is  the  work  of  Robert 
E.  Pye.  The  book  has  been  endorsed  by 
the  National  Assn.  of  Automobile  Acces- 
sory Jobbers,  which  recommends  its  use. 
The  code  is  divided  into  three  divisions: 
Merchandise,  in  which  is  coded  supplies, 
accessories  and  car  models;  general 
phrases,  covering  orders,  shipping,  prices, 
general  communications,  etc.;  the  third 
division  is  tables  of  measurements, 
money,  transportation,  etc.  The  book 
will  be  distributed  by  Commissioner 
W.  M.  Webster  of  the  N.  A.  A.  A.  J.. 
Chicago. 

Engel  to  Promote  Oldsmobile  Sales 

Lansing,  Mich.,  Nov.  6 — J.  W.  Engel 
has  been  appointed  manager  of  the  sales 
promotion  department  of  the  Olds  Motor 
Works.  Before  entering  the  automobile 
field  Mr.  Engel  was  in  newspaper  work 
and  for  several  years  filled  an  executive 
position  with  the  U.  S.  Postal  Service. 
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Para  Needs  More 
Good  Roads 

Gaidzik,  Representing  Nash  in 
S.  A.,  Finds  Little  Future 
Without  Them 

New  York  City,  Nov.  4 — George  W. 
Gaidzik,  South  American  representative 
of  the  Nash  Motors  Co.,  arrived  in  this 
city  yesterday  after  a  10  months'  busi- 
ness trip  along  the  East  Coast  of  South 
America,  where  he  has  been  establishing 
agencies  and  demonstrating  the  Jeffery 
Quad  and  the  Jeffery  passenger  car. 
During  his  recent  trip  Mr.  Gaidzik  has 
spent  most  of  his  time  in  Buenos  Aires, 
Montevideo,  Sao  Paulo,  Rio  de  Janeiro, 
Bahia,  Pernambuco,  and  the  two  Amazon 
cities,  Para  and  Manaos.  Speaking  of 
the  present  possibilities  of  automobiles 
in  the  Amazon  valley,  Mr.  Gaidzik  does 
not  look  for  a  big  future  of  either  of 
the  cities  of  Para  or  Manaos.  Prom  5 
to  10  years  and  perhaps  more  may  be 
necessary  to  get  the  road-building  move- 
ment started.  Para,  near  the  mouth  of 
the  Amazon,  is  a  city  of  150,000  with 
200  automobiles.  Of  these  seventy-five 
are  privately  owned  vehicles,  and  the  re- 
mainder are  in  taxi  service.  Motor 
trucks  have  made  little  progress  in  this 
city,  there  being  only  five  trucks  most  of 
which  are  used  in  the  brewery  industry. 
To  these  must  be  added  delivery  wagons 
used  by  the  large  stores,  which  are  not 
very  numerous. 

Aa  In  the  majority  of  South  American 
cities,  the  streets  of  Para  are  well  paved 
with  stone  block,  a  good  surface  for 
motor  use.  The  trolley  tracks  are,  how- 
ever, used  almost  exclusively.  Cars  for 
this  city  should  have  right-hand  steering, 
although  left-hand  will  do.  The  rules  of 
the  road  in  Para  are  the  same  as  in  the 
U.  S.  A.  The  66-in.  tread  is  satis- 
factory. 

Manaos  a  Rubber  City 

Once  the  streets  of  Para  arc  left  there 
are  no  roads  with  the  exception  of  dirt 
trails  in  the  immediate  outskirts  of  the 
city.  The  country  is  fairly  level  but 
generally  covered  with  forest.  There 
being  little  cultivation  surrounding  the 
city  there  is  naturally  no  market  for 
cars  outside  of  the  city  limits. 

The  city  of  Manaos,  like  Para,  is 
essentially  a  rubber  city,  but  located  well 
up  the  Amazon.  With  a  population  of 
over  100,000  there  are  about  100  auto- 
mobiles in  the  city,  a  quarter  of  which 
are  in  use.  To  these  must  be  added  three 
or  four  motor  trucks  in  the  service  of 
breweries  and  ice  companies.  You  can 
use  an  automobile  on  the  streets  of  the 
city  and  on  the  outskirts  but  once  you 
are  beyond  these,  the  forest  begins  and 
all  use  of  a  car  ends.  The  city  streets  in 


Manaos  are  paved  with  stone  blocks  as 
in  Para. 

In  both  of  these  rubber  cities  of  the 
Amazon,  the  odor  of  crude  rubber  is 
omnipresent.  There  is  a  constant  team- 
ing of  it  in  the  city  from  dock  to  ware- 
house. Both  cities  are  well  provided 
with  hotel  accommodations.  In  Para 
there  is  a  five-story  hotel  which  ranks 
with  any  in  South  America.  It  is  being 
added  to  at  the  present  time.  The  hotel 
accommodations  at  Manaos,  while  not  so 
extensive,  are  quite  satisfactory. 

The  population  in  both  of  these  rubber 
cities  is  largely  Portuguese.  There  is  a 
good  sprinkling  of  English.  All  of  the 
poorer  classes  are  black. 

Automobile  imports  in  these  Amazon 
River  cities,  according  to  figures  from 
the  Brazilian  government,  are  as  fol- 
lows; 

Port  1911)  1911  1912  1)13  1914  191T. 

Manaw    32      31      29      24        5  0 

Para   "2      It     (1      5S      14  0 

Security  Co.  to  Finance  Dealers 

St.  Paul,  Minn.,  Nov.  2— The  Se- 
curity Mortgage  Co.,  this  city,  has  been 
formed  with  a  capital  of  $1,000,000  to 
finance  automobile  and  truck  sales  here. 
It  has  taken  headquarters  in  the  New 
York  Life  Building  and  will  begin  busi- 
ness at  once.  G.  N.  Michaud  will  be  in 
charge  of  the  office. 

J.  N.  Storr,  president  of  Kuhles  & 
Stock  Co.  is  president;  A.  Hirschman, 
vice-president  of  the  People's  Bank,  is 
vice-president;  N.  P.  Rogers  of  Rogers 
&  Rogers,  live  stock  dealers,  is  treasurer 
and  G.  N.  Michaud,  secretary  and  gen- 
eral manager. 

Two  New  Jeffery  Sedans 

Kenosha,  Wis,,  Nov.  6— The  Nash 
Motors  Co.,  this  city,  has  brought  out 
two  new  Jeffery  sedans  in  four-  and  six- 
cylinder  seven-passenger  types,  the  tops 
being  removable  for  summer  touring. 
The  large  French  plate  windows  drop 
5  in.  for  ventilation  in  warm  weather, 
the  rear  window  measuring  19V4  by  31 
in.  Divided  front  seats  eliminate  the 
necessity  of  fore  doors  and  thus  do  away 
with  the  need  for  a  panel  between  the 
front  window  and  the  rear  door.  Up- 
holstery is  gray  whipcord  and  there  are 
roll  curtains  on  the  windows. 

Cassidy  Handling  Corning  Conaphore 

New  York  City,  Nov.  P — The  Corning 
Glass  Works,  Corning,  N.  Y.,  has  ap- 
pointed the  Edward  A.  Cassidy  Co.  as 
sales  division  for  the  Corning  Cona- 
phore, a  new  device  for  giving  the  right 
direction  and  long  range  to  automobile 
headlights,  and  for  eliminating  glare.  It 
is  made  in  white  glas.s  and  patented 
Noviol  yellow  tint  glass,  which  elimi- 
nates the  violet-blue  rays,  enabling  the 
light  to  penetrate  fog  and  dust  and  does 
away  with  back  glare. 


Canadian  Farmers 
Prosperous 

High  Price  of  Wheat  Stimu- 
lates Sale  of  Automobiles 
to  Rural  Population 

Toronto,  Ont.,  Nov.  3 — Using  the 
wheat  quotations  of  the  week  as  a  ba- 
rometer, the  automobile  manufacturers 
who  sell  machines  to  the  farmer?  of 
western  Canada  find  the  outlook  most 
gratifying.  December  wheat  was  quoted 
at  $1.00  last  week,  nearly  twice  the  figure 
of  some  seasons.  Canada's  war  crop  of 
wheat  is  yielding  handsome  profits  to  the 
farmers,  which  leads  W.  P.  Hint  on,  traffic 
manager  of  the  Grand  Trunk  Pacific 

of  automobiles  owned,  and  cars  bought, 
in  the  present  year. 

"Farmers  are  exceedingly  prosperous," 
he  states,  "and  their  purchasing  power 
was  never  so  great." 

"Perhaps  a  striking  illustration  of  this 
fact,"  declares  the  railroad  man,  "is  that 
approximately  $2,000,000  more  than  in 
any  other  year  has  been  expended  by  the 
rural  population  in  the  purchase  of  auto 
mobiles.  In  fact,  the  automobile  seems 
to  have  become  a  farm  necessity,  and 
even  if  we  are  disposed  to  consider  it  an 
extravagance,  it  certainly  adds  to  the 
joy  of  living  in  the  agricultural  dis- 
tricts of  Canada." 

Racine  Tire  Branch  Managers  Meet 

Racine,  Wis.,  Nov.  4— The  Racine 
Auto  Tire  Co.,  this  city,  which  already 
has  announced  plans  for  a  new  plant 
involving  $100,000  or  more,  entertained 
its  branch  managers  and  salesmen  at  a 
convention  at  the  present  factory  for  two 
days  last  week.  The  policies  of  the  com- 
pany and  plana  for  the  disposition  of  the 
1917  output  were  discussed.  Managers 
of  the  branches  at  Chicago,  Milwaukee. 
Minneapolis  and  Des  Moines  were  pres- 
ent. 

Selden  Division  Managers  in  Conference 

Rochester,  N.  Y.,  Nov.  6 — The  first 
conference  of  division  sales  managers 
and  prospective  division  managers  of  the 
Selden  Truck  Sales  Co.,  this  city,  under 
the  regime  of  Sales  Director  H.  T. 
Boulden,  was  held  Nov.  2,  3  and  4. 

Mr.  Boulden  presided,  being  assisted 
by  President  Geo.  C.  Gordon,  Vice-Presi- 
dent Wm.  C.  Barry,  Jr.,  and  Secretary 
R.  H.  Salmons. 

ItepreaentatJveB  In  attendnnc»  wer«  Clearer 
S.  Holvev.  home  oftloe  aalrn  department;  B. 
W.  Templln.  Clias.  N.  tJlllette.  Kouthraalrrn 
representative;  Chaa.  K.  Collard.  Atlantic 
<''»ubi  representative:  Wm  <\  Karry.  Jr..  k<*m- 
t-rnl  manager.  Selden  Motor  Vehicle  Co.; 
Kdward  K.  Drew.  Middle  Wc*t  representa- 
tive; Paul  U.  Donaldson,  Northwest  repre- 
sentative: W.  K.  Duffan,  factory  manager:  II. 
T.  Houlden,  Bales  dlrretor;  J.  K  Morw,  New 
Kngland  representative;  C.  L.  Du  Puy.  South- 
western representative;  8.  P.  Omild,  Rneh- 
eater.  and  D.  S.  Everett.  Pacific  Cm\M  rep- 
resentative. 
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Anderson  Sales  Gain 
141  Per  Cent 

Car  Shipments  for  4  Months 
Increase  79  Per  Cent  Over 
1915  Period 

Detroit,  Nov.  4.— The  Anderson  Elec- 
tric Car  Co.  had  an  increase  in  business 
amounting  to  141  per  cent  during  its 
fiscal  year.  Car  shipments  for  4  months 
of  the  current  year  have  been  79  per 
cent  greater  than  for  a  similar  period 
in  1915,  and  it  is  expected  that  the  com- 
pany's business  for  the  current  year  will 
be  100  per  cent  greater  than  last  year. 
Directors  elected  are:  W.  C.  Anderson, 
M.  S.  Towson,  J.  B.  Book,  Jr.,  G.  M. 
Bacon,  G.  D.  Fairgrieve,  W.  M.  Locke, 
W.  P.  McFarlane,  W.  H.  Murphy,  F.  E. 
Price.  The  directors  elected  officers  as 
follows:  W.  C.  Anderson,  president; 
M.  S.  Towson,  vice-president;  G.  D.  Fair- 
grieve,  vice-president  and  assistant  treas- 
urer; W.  P.  McFarlane,  secretary  and 
factory  manager;  W.  M.  Locke,  treas- 
urer; F.  E.  Price,  assistant  treasurer; 
Wilson  Oritzer,  assistant  secretary. 

Studcbaker  Earns  $8,140,420 

Detroit,  Nov.  3.— The  Studebaker 
Corp.  reports  net  profits  for  the  9 
months  ending  Sept.  30  amounting  to 
$8,140,420.  The  net  profit*  for  the  same 
period  in  1915  were  $7,082,479. 

Practically  all  of  the  net  profits  this 
year  were  from  domestic  business,  as  to- 
tal net  profits  from  war  orders  were 
$154,000,  as  compared  with  $3,140,000 
realized  on  war  orders  last  year. 

70  Per  Cent  of  Gasoline  Pump*  Tested 
Found  Inaccurate 

Washington,  D.  C,  Nov.  6— The 
Bureau  of  Standards  has  in  circulation 
report  No.  81  on  liquid  measuring-pumps 
for  selling  gasoline.  The  report,  in  ad- 
dition to  a  description  of  the  different 
systems,  gives  results  of  some  inspec- 
tions having  to  do  with  the  accuracy  of 
these  pumps. 

Of  seventy-nine  measuring  systems  of 


various  types  chosen  at  random  and 
tested  in  a  number  of  different  cities, 
fifty-five,  or  70  per  cent,  had  errors  in 
excess  of  the  tolerance  allowable,  and 
twenty-four,  or  30  per  cent,  had  errors 
within  the  tolerance.  In  addition,  there 
were  eight  outfits  so  constructed  as  to 
be  absolutely  unsuited  for  retail  liquid 
dispensing. 

Of  the  fifty-five  out  of  tolerance  80 
per  cent  gave  deliveries  in  deficiency 
and  20  per  cent  in  excess.  This  tendency 
toward  deficient  measurement  is  worthy 
of  careful  consideration,  and  it  is  only 
proper  to  call  attention  to  the  fact  that 
most  of  the  causes  of  error  in  measur- 
ing-pump operation  tend  toward  the  side 
of  deficient  delivery.  Among  these  may 
be  mentioned  leaks,  retention  of  liquid 
by  the  hose,  excessive  virtual  suction 
head,  resulting  in  vaporization  and  other 
losses,  failure  to  complete  the  full  stroke 
and  slippage. 

Templars  Motors  Corp.  Formed 
Cleveland,  Nov.  3. — The  Templars 
Motors  Corp.  has  been  formed,  and  will 
manufacture  a  four-passenger  roadster 
at  $1,250,  a  five-passenger  touring  car 
at  $1,250,  a  five-passenger  sedan  at 
$1,850,  and  a  two-passenger  roadBter  at 
$1,225. 


Materials  Markets  Steady 

New  York  City,  Nov.  8— The  auto- 
mobile materials'  market  was  steady  last 
week,  very  few  price  changes  taking 
place.  Steel,  copper,  aluminum,  and 
lead,  remained  constant.  Ceylon  rubber 
was  3  cents  higher  per  pound,  reaching 
60.  Tin  rose  to  $42,331/3  per  100  lb.,  a 
net  rise  of  45  cents.  Cottonseed  oil  de- 
clined 60  cents  per  barrel  to  $11.80.  The 
rest  of  the  materials  were  unchanged 
and  steady,  as  shown  in  the  accompany- 
ing tabulation. 

It  is  estimated  that  80  per  cent  of  the 
copper  production  for  the  first  6  months 
of  1917  has  been  sold,  indicating  that 
approximately  900,000,000  lb.  of  copper 
have  been  placed  on  the  producers'  books 
for  delivery  during  the  period  from  Jan. 
1  to  June  30  next. 


Security  Prices  Are 
Higher 

Tire  Issues  Strong — Much  Buy- 
ing on  Margin— Further 
Rise  Expected 

New  York  City,  Nov.  8— The  usual 
heavy  buying  and  selling  before  Elec- 
tion Day  occurred  on  Monday.  The  mar- 
ket was  mostly  bullish,  the  majority  of 
buyers  predicting  a  rise  after  Election 
Day.  As  a  result  of  this  heavy  buying 
prices  of  many  issues  rose.  Much  pres- 
sure was  brought  to  bear  on  Ajax  Rub- 
ber and  United  Motors,  which  went  up 
3%  and  2  points,  respectively.  General 
Motors,  Chalmers,  Firestone  and  Kelly- 
Springfield  Tire,  were  also  in  demand. 

General  Motors  common  rose  10  points 
as  did  Chalmers.  Chalmers  preferred 
rose  7  points,  one  of  the  features  of  the 
week.  This  company  announced  a  re- 
financing plan  last  week.  Firestone  Tire 
common  rose  5  points  to  1150,  a  record 
price.  Kelly-Springfield  Tire  common 
rose  2H  points  to  77%. 

Hayes  Wheel  Co.  Add  $500,000 

Jackson,  Mich.,  Nov.  6 — The  Haynea 
Wheel  Co.,  this  city,  has  increased  it* 
capitalization  from  $1,000,000  to  $1,500,- 
000.  The  increased  fund  will  be  used  for 
additional  machinery  and  equipment  for 
the  manufacture  of  wire  wheels. 

Newell  Purchasing  Agent  for  Hood 

Detroit,  Mich.,  Nov.  3 — R.  B.  Newell 
has  joined  the  staff  of  the  Wallace  Hood 
Service  Bureau  as  the  purchasing  agent. 
Mr.  Newell  was  formerly  connected  with 
the  Briggs  Detroiter  Co.  as  service  man- 


Dallas,  Tex.,  Nov.  6 — That  automo- 
bile makers  of  the  North  and  East  are 
expecting  an  advance  in  materials  that 
may  result  in  higher  cost  of  automobiles, 
was  the  statement  expressed  by  John  W. 
Bate,  vice-president  and  chief  engineer 
of  the  Mitchell  Motors  Co.,  in  an  ad- 
dress before  Texas  Mitchell  dealers  at 
Dallas  last  week.  The  address  was 
given  at  a  dinner  tendered  by  H.  T. 
Hays,  district  representative  for  the 
Mitchell  company  at  the  Adolphus  Hotel. 
Other  factory  representatives  who  spoke 
at  the  meeting  were:  George  W.  Hippie, 
general  merchandising  counsel  and  F.  W. 
Pelton,  advertising  manager. 

Avery  Tractor  Maker's  Capital  $2,300,000 

Louisville,  Ky.,  Nov.  3 — B.  F.  Avery 
&  Sons,  manufacturers  of  gasoline  trac- 


Daily  Market  Reports  for  the  Past  Week 


Week'a 

Tu«l.    Wad.  Thur.     Frl.       Sat.  Chge. 

.  lb  «5         .65        .65        .65        .65  .." 

Antimony,  lb   .13        -13        .13        .13        .13  ... 

Beama  and  Channels.  100  lb   2.96       2  96  2.96  2  96  2  96 

Bea«emer  Steel,  ton   SO  00     50.00  50.00  50.00  50.00 

Copper,  Elec.  lb  28V4      .28*4      28V4      .2S<4      .28";  ... 

Copper.  Lake,  lb  2854      MH     .2854      .2B14  .2854 

Cottonieed  Oil,  bbl   12.40     12.35  12.22  12.10  11.80   —  .60 

Fiah  Oil.  Manhaden.  Brown,  gal  60         .60         .60         .60  .60 

Uaaohne.  Auto,  bbl  22        .  22        .  22        .  22  .22 

Lard  Oil.  prime,  gal   1.25        1.25        1.25        1.25  1  25 

Lead.  100  lb   ?,02<A    7.02W  7.02J4    7.0254  7.02)4  ... 

Linaeed  Oil.  gal  90         .90         .90  90  .90 

Open  Hearth  Steel,  ton   50.00     $0.00  5  0  00  50.00  50.00 

Petroleum,  bbl.,  Kan.-,  crude  90        .90        .90        .90  90 

Petroleum,  bbl.  Pa.,  crude   2  60       2.60  2.60       2.60  2.60 

Rape.eed  O.I.  refined,  gal  9$        .95        .95        .95  .95 

RuWr.  Fine  Up-Riret,  Para,  lb  83        .83        .83        .83  .83 

Rubber.  Ceylon,  Firat  Late*,  lb  $7        .$7        .58        .S8'4      .60    +  .03 

Sulphuric  Acid.  60  Baumr,  «al     1.50       1  50       1.50       1.50  1.50 

Tin.  100  lb   41.8714  41.75  41.75  42.12'4  42.33H  +  .4J 

Tife  Scrip,  tat  06 M      06  *      06«      .06J,      06*  ... 
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tor*  in  this  city,  have  filed  amended  ar- 
ticles of  incorporation  fixing  the  capital 
stock  at  $'.',300,000.  against  the  old  capi- 
talization of  $1,500,000.  The  $200,000  of 
7  per  cent  series  A  preferred  will  be  re- 
tired and  a  scries  known  as  Al  pre- 
ferred, consisting  of  7000  shares  at  J 100, 
bearing  7  per  cent,  will  be  issued;  an- 
other series  of  $600,000  preferred,  pay- 
ing 6  per  cent,  will  be  put  out.  There 
is  a  similar  issue  outstanding.  There 
will  be  10,000  shares  of  common  of  $100 
each,  as  compared  with  700,000  author- 
ized at; 


S.  R.  B.  Earnings  Halt  Reorganization 

Philadelphia,  Pa.,  Nov.  3— The  earn- 
ings of  the  Standard  Roller  Bearing  Co. 
during  the  past  year  have  shown  so 
much  improvement  that  the  proposed  re- 
organization of  the  company,  it  is  stated, 
has  been  practically  abandoned.  Net 
earnings  for  the  year  ended  Sept.  30  last 
were  $747,646. 

There  are  outstanding  $2,725,860  com- 
mon, $572,750  7  per  cent  cumulative  pre- 
ferred of  authorized  issues  of  $4,000,000 
common,  $3,000,000  first  preferred  and 
$1,000,000 


Fisk  Ratifies  Increase  of  Capital 
Chicopke  Falls,  Mass.,  Nov.  1— The 
Fisk  Rubber  Co.,  this  city,  has  approved 
the  increase  in  capital  from  $19,400,000 
to  $39,600,000  and  extension  of  time  for 
conversion  of  second  preferred  to  com- 
mon stock  from  Nov.  1,  1917  to  Nov.  1, 
1932. 


Packard  Continues 
Expansion 

Many    New  Buildings — Nu- 
merous Machines  Installed 
—Sociological  Work 

Detroit,  Mich.,  Oct.  27 — Fourteen 
months  ago  the  Packard  Motor  Car  Co. 
ordered  a  bird's-eye  view  made  of  its 
plant.  When  it  was  finished  it  was 
found  to  be  old  compared  with  the  num- 
ber of  buildings  added  after  the  photo- 
graph was  taken.  The  company  haB  en- 
deavored three  times  since  to  secure  a 
bird's-eye  view,  but  always  with  the  fame 
result.  The  building  construction  has 
been  so  rapid  and  vast  that  each  view  is 
always  one  or  two  stories  or  buildings 
behind.  It  is  quite  likely  that  the  view 
shown  here,  though  finished  as  the  story 
is  written,  will  not  include  the  structures 
that  have  been  started  or  completed  in 
the  past  few  days.  Demands  for 
creased  productive  facilities  have 
so  urgent  that  construction  of  new 
ings  cannot  catch  up  with  it. 

During  the  past  year,  6.6  acres  of 
1  floorspace  have  been  completed  while  4 
acres  are  under  course  of  construction, 
making  a  total  space  of  58.2  acres  of 
floorspace  that  the  company  will  utilize 
for  the  manufacture  of  its  products. 
The  buildings  completed  recently  cost 
$1,000,000  and  those  in  the  course  of 
erection  amount  to  $350,000.  The  com- 
pany will  have  a  total  of  sixty-six  build- 
ings when  all  plans  for  immediate  con- 


are  finished.  Those  recently 
nd  under  course  of  construc- 
tion include  a  traffic  garage,  54.9  by  183 
ft.,  two  six-story  additions  to  the  stock 
room  building,  each  103  by  200  ft.,  a 
power  house  addition  four  stories  high, 
65  by  140  ft.,  two  four-story  additions, 
each  60  by  396  ft.,  a  lumber  storage  shed 
60  by  140  ft.,  a  truck  storage  building, 
36  by  272  ft,  and  a  heat  treating  plant 
four  stories  high  and  60  by  130  ft. 
There  will  be  a  total  of  2,553,272  sq.  ft. 
of  floorspace  when  all  structures  in 
course  of  erection  are  completed,  divided 
into  four  divisions:  main  division,  1,- 
792,061  sq.  ft.,  service  division,  216,087 
sq.  ft.,  truck  division,  346,292  sq.  ft.,  and 
the  forge  and  foundry  division  which 
serves  both  trucks  and  pleasure  cars  and 
will  have  198.380  sq.  ft. 

5530  Major  Machines 

There  arc  6530  pieces  of  major  ma- 
chinery in  the  factory  of  which  550  were 
installed  including  the  following 
the  more  important: 
Toledo  press,  cost  $8,000,  which  has  a 
pressure  capacity  of  250  tons  and  is  used 
to  stamp  sheet  metal  into  running 
boards,  bonnet  sides,  fenders,  etc.,  and 
which  is  almost  as  large  as  one  side  of 
the  building  it  occupies. 

A  flywheel  machine  that  performs  all 
finishing  operations  on  the  raw  flywheel 
casting  in  11  min. 

Two  worm  bevel  gear  wheels  and  worm 
bevel  pinion  cutters  that  cut  to  0.001  in., 
and  which  cost  $3,000  each. 

A  milling  machine,  cost  $6,275,  that 
mills  the  rough  off  the  cylinder  blocks 


Wuk'i 

Bid  A*ked  Ch'ge 

Ajax  Rubber  Co                                                         70  73  +  3?< 

j.  I.  C*»e  T.  M.  Co.  pfd  ,    S3  *5  —3 

Chalmers  Motor  Co.  com  I  12}  140  +10 

Chalmer*  Motor  Co.  pfd                                             105  115  +  7 

'Chandler  Motor  Car  Co                                            105  10554  +1 

Chevrolet  Motor  Co                                                186  190 

Fiiher   Body  Corp                                                      39  42  +1 

Fiik  Rubber  Co.  com   93 

Fiik  Rubber  Co.  lit  pfd                                            109  113  +  1 

Fiik  Rubber  Co.  2d  pfd                                             OS  104  — 5 

Fircttone  Tire  &  Rubber  Co.  com  US0  1170  +5 

Firettone  Tire  ft  Rubber  Co.  pfd                                   104  106  — 6 

'General  Motori  Co.  com                                          810  875  +10 

•General  Motori  Co.  pfd                                            124  126  —2 

•B.  F.  Goodrich  Co.  com. .....  -                                 7IH  7154  — lit 

•B.  F.  Goodrich  Co.  pfd                                             112  114 

Goodyear  Tire  4  Rubber  Co.  coin                                293  296  — 3 

Goodyear  Tire    Rubber  Co.  pfd                                   10854  10954  +  >,i 

Grant  Motor  Car  Corp                                                  8  10 

Hupp  Motor  Car  Corp.  com                                          554  6 

Hupp  Motor  Car  Corp.  pfd                                            92  100 

International  Motor  Co.  com                                          4  8  — 1 

International   Motor  Co.   pfd                                          20  30 

•Kelly  Springfield  Tire  Co.  com                                    7754  78  +2H 

♦Kelly-Springfield  Tire  Co.  lit  pfd                                  97  100 

•Lee  Rubber  a  Tire  Corp                                            4154  41>/,  +1 

•Max-ell  Mntor  Co.  com                                            8454  84Ji  —I 

•Maxwell  Motor  Co.  1><  pfd                                         85  M  -  54 

•Maxwell  Motor  Co.  2d  pfd                                         54  5454  —I 

Miller  Rubber  Co.  com                                               240  260 

Miller  Rubber  Co.  pfd                                               10S  107 

Packard  Motor  Car  Co.  com   175 

Packard  Motor  Car  Co.  pfd                                          93  99  —I 

Paige  Detroit  Motor  Car  Co                                         38  39  — 4 

Pee  r  leu  Truck  ft  Motor  Corp                                       23  25  +1 

Portage  Rubber  Co.  com                                             170  173 

Portage  Rubber  Co.  pfd                                               170  173 

Re«-il  Motor  Car  Co.  pfd                                             ?0  30  +  3 

tReo  Motor  Car  Co                                                    46  48 

Saxon  Motor  Car  Corp                                                77  79  —  <i 

Springfield  Body  Corp.  com                                          95  100 

Springfield  Body  Corp.  pfd                                         120  130 

Motor  Construction  Co                                     7  9  '1 


the  New  York  and  Detroit 

Weak't 

Bid  Aakad  Clt'oti 

Stewart  Warner  Speed.  Corp.  com                              11054  11254  — 1 

Stewart  Warner  Speed.  Corp.  pfd  

•Studebaker   Corp.   com                                             12854  129  +1J4 

•Studebaker  Corp.  pfd                                               11154  112  +1 

Swinehart  Tire  ft  Rubber  Co                                         90  92 

United   Motori  Corp                                                       64(4  64W  +2 

•U.  S   Rubber  Co.  com                                               60*4  61  5»  +  IM 

•U.  S.  Rubber  Co.  pfd                                                110  111 

White  Motor  Co                                                        5S5S  56  +154 

•Wiltyi-Overland  Co.  com                                            4254  *2H  +  54 

•Willy*  Overland   Co.  pfd                                          103  104  +  54 

•At  close  Nov,  4,  1916;  lilted  New  York  Stock  Exchange.   tPar  value  $10; 
other*  SI  00. 

Quotation"  by  John  Burnbam  ,V  Co. 

OFFICIAL  QUOTATIONS  OF  THE  DETROIT  STOCK  EXCHANOE 

ACTIVE  STOCKS 

Nst 

Bid  Asked  Ch'g* 

Auto  Body  Co                                                            «54  4454  —  54 

Chalmeri  Motor  Co.  com                                            124  130  +4 

Coalmen  Motor  Co.  pfd   •• 

Continental  Motor  Co.  com                                             37"-i  3854  —  *4 

Continental  Motor  Co.  pfd                                             954  I0}» 

Ford  Motor  Co.  of  Cinada   300 

General  Motori  Co.  com                                             790  850  —10 

General  Motori  Co.  pfd                                               12«  12?  —  54 

Maxwell  Motor  Co.  com                                               8354  86  — 3  5-, 

Maxwell  Motor  Co.  lit  pfd                                          84  8654  — 154 

Maxwell  Motor  Co.  2nd  pfd                                          S254  5554  —154 

Packard  Motor  Car  Co.  enm   170 

Packard  Motor  Car  Co.  pfd                                         100  102  .. 

Paige-Detroit  Motor  Car  Co                                          JB  40  —3 

W.  K.  Prudden  Co                                                     495*  50V,  +  54 

Reo  Motor  Car  Co                                                     ,4554  ,«Jj  —  if 

?^B^E==^  ff 

P  INACTIVE  STOCKS 

Atlai  Drop  Forge  Co   ■■ 

Kelirv  Wheel  Co                                                         **  *u  •; 

Regal  Motor  Car  Co.  pfd                                               20  -r* 
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Two  of  the  recent  additions 
u»*d  for  progroaolve  iiitm 
bly  work 


and  ream?  it  in  consecutive  operations 
in  6.7  min. 

Two  smaller  milling  machines  of  the 
same  nature  as  the  one  above. 

A  cylinder  boring  machine  that  bores 
out  rough  cylinder  blocks,  and  mills  it 
by  a  progressive  revolving  operation. 

Eight  multiple  drills  costing  $3,000 
each  and  capable  of  drilling  156  different 
holes  in  the  erankcase  and  cylinder  blocks 
in  28  min. 

One  multiple  drill  that  bores  forty- 
seven  holes  in  the  transmission  case  in 
one  operation. 

Two  hydraulic  presses  that  force  the 
rear  axle  housing  onto  the  tube  and  have 
a  pressure  of  20  tons  to  the  square  inch. 
Each  of  these  machines  takes  a  floor- 
space  10  by  30  ft. 

Two  special   Packard  machines  that 
dome  the  inside  of  cylinder  blocks  and 
which  were  designed,  invented  and  built 
in  the  Packard  factory. 
Progressive  Assembly 

The  plant  operates  upon  the  progres- 
sive assembly  and  manufacturing  sys- 
tem based  upon  six  divisions  arranged 
as: 

(a)  Progressive  machinery. 

(6)  Progressive  stock  conveying. 

(c)  Progressive  chassis  erection. 

(d)  Progressive  motor  assembly. 

(e)  Progressive  enameling. 

(/)  Progressive  final  assembly. 

The  stock  conveying  mechanism  was 
recently  finished  for  the  assembly  of 
rear  axles  and  transmissions  at  a  cost 
of  $35,000. 

The  final  assembly  is  conducted  in  one 
of  the  new  buildings  that  parallels  the 
stockrooms  and  is  so  situated  that  the 
bins  can  be  loaded  with  fifty  car  lots  of 
various  stocks  at  one  time  and  the  work- 
ers are  never  forced  to  move  more  than 
7  ft.  from  the  stock  supply.  Both  floor 
and  overhead  trolley  conveyors  are  in 
use.  The  bodies  are  lowered  on  to  the 
chassis  by  means  of  the  overhead  system. 

New  ovens,  126  ft.  long,  have  been  In- 
stalled in  the  enameling  rooms  and  are 
capable  of  400  to  600  deg.  of  heat.  Two 
huge  tanks  holding  1860  gal.  are  utilized 
to  clarify  the  enamel  and  a  mechanical 
washing  machine  was  recently  added 
that  contains  250  bbl.  of  water  and  is 
used  to  secure  and  cleanse  all  parts  be- 
fore they  are  enameled. 

12.000  Employees 

The  company  employs  12,000  men  and 
plans  to  use  15,000  when  the  buildings 
now  being  erected  are  completed.  It 
does  much  for  its  employees  to  uplift 
them  in  their  homes,  business  and  social 
life  and  has  commenced  several  schools 
besides  erecting  a  clubhouse  and  base- 
ball ground. 

The  school  includes  courses  for  sales- 
men, truck  manufacture  and  motor 
work,  and  also  the  teaching  of  English 
to  foreigners. 


Digitized  by  Google 


Sovemb*r  9,  1916 


THE  AUTOMOBILE 


796 


Guaranty  Securities  Corp.  To  Finance  Truck  Sales 


are  two  charges,  Charge  A  *nd 
Charge  B.  Charge  A  applies  to  all  trucks 
below  $1,500  and  Charge  B  must  be  ap- 
plied to  all  above  $1,500.  Charge  B 
may  be  applied  to  those  below  $1,600. 
Charge  B  is  the  addition  of  a  flat  $30.50 
to  Charge  A  to  cover  collision  insurar<cc, 
and  in  case  the  service  is  such  that  col- 
lision is  at  all  probable  the  dealer  may 
insist  upon  the  buyer  paying  Charge  B 
where  Charge  A  might  otherwise  r.re- 
vail. 

Above  $1,500  the  Charge  B  is  5  per 
cent  of  the  delivered  price. 

These  two  charges  are  made  because 
the  collision  risk  is  considered  greater 
on  the  heavier  trucks.  Rather  than  base 
the  charge  on  weights  it  was  deemed 
more  satisfactory  to  base  the  dividing 
line  on  price,  the  corporation  believing 
that  $1,500  is  a  good  mark  between  heavy 
and  lighter  vehicles. 

In  case  trucks  are  going  into  suck  a 
ru&h-and-hurry  service  as  mail  delivery, 
and  if  the  pries  is  below  $1,500,  the  col- 
lision risk  is  greater,  and  in  that  case 
Charge  B  would  apply  below  $1,500. 

Charge  A,  as  does  Charge  B,  includes 
the  usual  fire  and  theft  insurance  and 
of  handling  the  deal.  The 


and  the  truck  de- 
Charge 


the  contract  is 
livered. 

The  dealer  determines 
A  or  B  is  to  be  made. 

In  case  the  dealer  takes  a  car  or  truck 
in  trade  tha  allowance  made  must  be  in- 
cluded in  the  25  per  cent  cash  payment 
that  he  secures  when  the  new  truck  is 
delivered.  The  Guaranty  corporation 
will  not  finance  the  sale  of  used  trucks. 

If  a  buyer  wishes  he  may  pay  more 
than  25  per  cent  down  and  may  make 
the  term  of  payment  less  than  one  year 
— but  not  more.  Dealers  are  encouraged 
to  get  as  much  down  as  possible  and  as 
short  a  payment  term  as  possible. 

The  interest  on  the  notes  and  the  De- 
ferred Certificate  must  not  exceed  the 
prevailing  legal  rate.  In  most  States 
this  is  6  per  cent,  wherefore  6  per  tent 
has  been  used  in  the  table  at  the  begin- 
ning of  this  story. 

After  the  dealer  has  secured  the  25 
per  cent  cash  payment  he  enters  into  a 
conditional  sale  contract  with  the  buyer. 
This  form  is  laid  out  in  a  very  simple 
way.  Under  each  blank  space  to  be  filled 
in  is  a  small  number.  On  the  first  r»»Re 
of  the  contract  is  told  what  these  num- 
bers mean,  so  that  the  dealer  may  always 
know  just  how  to  make  out  the  contract. 
For  instance,  under  one  blank  space  it 
says  "7."  The  first  page  of  the  contract 
says:  "7,  the  amount  of  the  note."  So, 
where  it  says  "7"  the  dealer  writes  in 


(Continued  from  page  789) 
Handling  the  note  is 
The  note  is  attached  to  the  first  page 
of  the  contract.  All  the  dealer  has  to 
do  is  fill  in  the  blank  space  as  explained 
by  the  numbers,  there  even  being  direc- 
tions as  to  where  the  buyer's  name  shall 
go.  It  is  difficult  for  a  dealer  to  go 
wrong  in  filling  out  this  contract  and 
note. 

Having  the  contract  and  note  signed, 
the  dealer  forwards  them  to  the  Guar- 
anty Securities  Corp.  and  in  a  few  days 
receives  90  per  cent  of  the  face  of  the 
note  in  cash.  He  then  has  25  per  cent 
of  the  whole  and  90  per  cent  of  the  75 
per  cent  balance,  which  amounts  to  92% 
per  cent  of  the  whole  price  of  the  truck, 
including  freight. 

For  the  remaining  7  V*  per  cent  the 
i  to  wait  until  t 
ayment,  but  this  is  : 
by  a  Deferred  Certificate,  upon  which  he 
receives  interest  at  the  same  rate  the 
note  itself  carries. 

The  dealer  has  nothing  whatever  to  do 
with  making  collections,  and  the  buyer 
deals  only  with  the  securities  corpora- 
tion.   Local  banks  are  not  involved. 

One  other  little  job  the  dealer  has  to 
do  is  have  the  buyer  fill  out  a  i 

the  buyer  is  worth  more  than  $5,000  and 
Statement  B  if  be  is  worth  less. 

Hatters  are  still  further  simplified  for 
the  dealer  by  the  attachment  to  the  con- 
tracts, which  are  in  duplicate,  of  a 
printed  letter  form.  This  is  filled  out  by 
the  dealer  and  mailed  with  the  note  and 
contract  to  the  Guaranty  corporation. 

Advantages  to  the  dealer  are:    He  can 

Extend  his  business  without  I 
his  capital. 

Secure  sales  where  cat 
stand  in  the  way. 

Get  all  his  cost  and  nearly  all  his  profit 
at  the  time  of  sale. 


The  buyer: 

c;ets  his  truck  at  once  and  pays  for  it 
while  he  is  using  it. 

Does  not  have  to  have  credit  handled 
through  local  bank. 

Notes  are  held  in  trust,  not  hawked 
about. 

THE  DEALER'S  PART. 

1 —  Collects  25  per  cent  or  11.112  in 
cash,  which  Includes  the  $67.50 
that  goes  to  the  Guaranty  Securi- 
ty* Corporation   $328  W 

2—  Sends  to  (Guaranty  Securities  Cor- 
poration note  for  the  balance  of  75 

per  cent    DM.Ou 

1— Receives  at  once  90  per  cent  of 
wSlah  n0t*'  [jW'tiSjf  W7.&0. 
Guaranty  , Securities  Corporation"* 
diarse   hi  mo 

4    Dealer  ha*  received  In  cash  at 

once   $1,14(10 

6- Receive*  Deferred  Certificate 
for  10  per  cent  of  $984.  bear- 
Ins  Interest  at  (  per  cent. . .$»«  40 

6—  When  last  payment  Is  made  be 

■tela  the  $M40   98.40 

Mat  price  of  truck  plus  freight  11,244.50 

7—  Dealer  alao  receives  8  per  cent  In- 

tiS&T. .the.,M:40  D*'erWl.  C'r;  5 

Dealer  actually  receives  for  truck.il.* 
THE  BUYER'S  PART. 

|— 1'aya  cash  25  per  cent  of  f  1.112.. 

! — Slicna  conditional  sale  con- 
tract and  note  for  balance 

*— Pars  $»2  montily  for'  T y'nr^'™.  184.00 

Delivered  price  of  truck   .il.J12.00 

4-Atao  pay.  Interest  on  the  note....  2118 

Buyer  actually  pays  for  truck  $1.145. 98 

Price  of  truck  plus  freight   1,244.50 

Coat  of  accommodation    99  4* 

Coat  of  accommodation  per  month  8.2* 
per  week. 
per  day.  .3$ 

GUARANTY    SECURITIES  CORPORA- 
TION'S PART. 
1— Accepts  from  dealer  the  buyer'* 

note  for    $$«i  on 

!— Advance*  to  dealer  at  once  14  per 
cent  of  $181  minus  the  $67  50 
Guaranty  churn*    818  10 

3—  Collect*  $184  from  buyer  In  12 
monthly  payment*. 

4—  When  last  payment  Is  collected 
ys  dealer  Deferred  Certificate  of 
1.40.  plus  Interest  at  1  per  cent. 

ny  realises  a*  follows: 

m-Suyer:::::^ 

Total   $»9  48 


Guaranty  Plan  for  Selling  Trucks  on 


Illustrating  by  a  truck  Utting  at  $lj200  and 
in  rijia 


W'^^^V^rl?^.  "til 


l-'.-l.  •■•[' 

PrelKht 

l-rlce  ! 


May 

Job. 


■ird  to  br  «<*. 

r  list  price,  f.o.b.,  chaaal*  and  body  

........ ... •••••• ••••.>  

ie  l.-nlcr  must  get  for  himself   

'.v  J,^rJ,''."„r,,rPora,,on'!. r""'-™  

MRU'S  DKI.IVKRED  I'KICH    What  the  buyer  must 

CHARGE  A 
•  pply  up  to  $1,500 
Includes  Incident- 
id  usual  fire  and 


Musi 


GUARANTY  CHARGES 

$14..".   On  all  trucks  between  $500  an 

22.00                 "         "         ■  501  " 

29  JO                 "         »         ■  751  " 

37.00   1.001  " 

44.50                  "          "          «  1.251  " 

pay  CHARGE  B  on  all  trucks   1.501  or  i 


 $1200.00 



  1244.50 

  671* 

P«>   1112.00 

CHARGE  B 

May  apply  up  to  »1,500 
Job — Required  on  truck* 
telling  for  more  than 
$1,500.  Include*  Inci- 
dental* and  usual  fire, 
theft  and  collision  In- 
surance for  one  full  year. 

id  less  $45.00 

$750   52.50 

1.000    60.00 

1.250    67.50 

1,500........  75.00 

5* 
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Engine  Development 

POWER  plant  improvement  is  a  major  develop- 
ment in  the  industry.  Every  demand  made 
upon  the  car  is  reflected  in  the  engine.  The  auto- 
mobile-buying public  has  been  educated  to  the  point 
where  the  engine  demands  are  in  excess  of  what  the 
nature  of  the  fuel  would  suggest  as  being  feasible, 
and  the  matter  has  developed  itself  into  a  contest 
between  the  possibilities  of  the  fuel  and  of  super- 
development  in  the  methods  of  vaporizing  it  and 
burning  it. 

The  path  for  future  progress  is  fairly  clear.  There 
is  little  doubt  regarding  the  way  in  which  design 
must  travel  if  it  is  to  continue  to  progress.  Better 
vaporization  of  the  heavier  fuel,  increased  volumet- 
ric efficiency,  or  in  a  word,  the  increase  of  mean 
effective  pressures  by  improvements  in  design 
which  will  tend  to  get  the  gas  into  the  cylinder  in 
a  condition  best  suited  for  rapid  combustion  and 
with  the  least  possible  friction  due  to  restrictions 
and  bends  in  the  ports. 

Lighter  reciprocating  parts  are  a  necessary  de- 
velopment due  to  other  improvements  which  have 
permitted  higher  speeds.  With  the  power  plants 
of  a  few  years  ago  where  the  maximum  piston  speed 
was  1000  ft.  per  min.  for  passenger  vehicles,  it 
was  not  necessary  to  be  so  very  careful  regarding 
reciprocating  weights  and  balanced  crankshafts. 

With  many  manufacturers  recommending  a  pis- 


ton speed  of  2000  ft.  per  min.  for  passenger  cars, 
these  things  become  necessary-  Furthermore,  the 
gas  speeds  have  increased,  and  it  is  necessary  that 
ports  be  smoother,  that  the  fuel  be  better  vaporized 
(even  though  it  is  heavier),  and  that  the  volume 
of  the  cylinder  is  better  filled  at  each  stroke. 

The  small  high-efficiency  power  plant  is  surely 
going  to  increase.  To-day  there  are  engines  on  the 
drafting  boards  which  should  be  capable  of  main- 
taining 3000  r.p.m.  steadily  and  without  vibration 
of  over-stressing  of  the  parts.  The  high-speed  en- 
gine provides  the  answer  to  the  4-to-50-mile-an- 
hour  flexibility,  and  it  is  along  these  lines  that  the 
development  of  the  next  2  years  is  likely  to  occur. 

Detachable  Heads 

ENGINES  with  detachable  heads  are  on  the  in- 
crease and  have  proved  successful  with  very 
few  exceptions.  There  are  certain  precautions  to 
be  observed  in  the  design  which  when  followed  give 
a  unit  that  is  accessible  and  easily  taken  care  of. 

Where  the  detachable  head  has  failed  it  is  gen- 
erally because  insufficient  water  was  carried  into 
the  head  because  of  improper  passages  leading  from 
the  cylinder  casting  to  the  head  casting.  If  these 
passages  are  arranged  correctly  there  will  be  no 
difficulty  in  getting  the  water  around  the  head. 

It  will  be  impossible  to  use  anything  but  a  good 
quality  copper-asbestos  gasket  between  the  cylinder 
and  the  head.  If  a  plain  paper  gasket  is  used  there 
will  be  trouble  as  soon  as  a  renewal  is  attempted 
and  a  leakage  will  occur.  The  copper-asbestos 
gasket  is  more  expensive,  but  that  expense  is  justi- 
fied, and  seems  necessary. 

The  benefits  to  be  gained  from  the  removable 
head  are  many  both  from  a  manufacturing  and 
maintenance  standpoint:  They  are  an  aid  to  ac- 
curate cylinder  grinding  and  are  valuable  in  that 
they  assist  the  manufacturer  to  maintain  a  very 
narrow  limit  of  variation  on  combustion  chamber 
size.  To  the  user  they  are  a  great  boon  when  it 
comes  to  cleaning  out  the  cylinders,  removing  car- 
bon or  in  grinding  valves. 

The  Tractor  Engine 

ENGINES  for  tractors  must  be  able  to  battle  suc- 
cessfully with  the  dust  cloud.  There  are  two 
ways  of  doing  it:  First  by  keeping  everything 
tightly  closed  so  the  dust  cannot  enter  and  second 
by  making  the  parts  of  such  materials  that  they  are 
not  damaged  by  dust.  The  designer  of  a  tractor 
motor  must  do  both. 

The  two  important  entry  points  for  dust  are  the 
breather  and  the  carbureter.  A  washing  arrange- 
ment for  the  carbureter  air  will  prevent  the  grit 
from  entering.  On  the  breather  there  is  plenty  of 
room  for  ingenuity  to  keep  the  dust  out  and  each 
manufacturer  has  a  pet  method  of  his  own. 

In  the  way  of  materials,  the  parts  must  be  hard 
so  that  'he  little  diamond-like  grains  will  not  cut 
them,  and  furthermore,  they  must  be  large  and  stiff 
to  withstand  the  racking  stresses  of  a  tractor. 
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Engines  for  1917  a  Culmination 

of  Refinement 

Few  New  Designs  But  Great  Improvements  in 
Detail  Result  in  Higher  Thermal  and  Mechan- 
ical Efficiencies — Longer  Life  and  More  Eco- 
nomical Manufacture  Part  of  Year's  Progress 

Part  I— The  Trends  in  General 
By  J.  Edward  Schipper 

THERMALLY,  mechanically  and  economically, 
the  American  gasoline  engine  has  received  a 
great  forward  impulse  during  1916.  If  all  the 
progress  made  by  our  individual  master  builders 
could  be  concentrated  into  a  single  engine,  that  power 
plant  would  give  back  more  power  and  useful  work 
from  a  given  quantity  of  fuel,  more  energy  for  a 
given  size,  travel  farther  on  a  gallon,  be  less  expen- 
sive to  manufacture,  easier  to  maintain  and  have  a 
longer  life  than  the  product  of  a  year  ago. 

At  this  very  moment  we  are  in  the  midst  of  a 
period  of  engine  development  which  makes  almost 
certain  the  prediction  that  during  the  next  12  months 
a  longer  stride  in  the  direction  of  perfection  will  be 
taken  than  the  combined  steps  of  the  past  decade. 
The  latest  products  of  our  power  plant  specialists  are 
capable  of  a  performance  as  stock  jobs  that  far  sur- 
passes the  special  engines  of  even  3  years  back.  And 
the  most  significant  fact  in  connection  with  the  de- 
velopment is  that  nowhere  can  be  found  a  radical 
revision  of  design.  What  has  been  accomplished  has 
been  done  by  steady  and  patient  digging  into  details. 

Our  engines  for  1917  are  more  efficient  thermally, 
principally  because  they  are  more  efficient  from  a 
volumetric  standpoint.  The  development  of  the 
high-speed  engine  has  worked  against  the  develop- 
ment of  higher  volumetric  efficiencies  and  yet  the 
improvements  in  detail  of  design  have  actually 
brought  forth  a  net  gain  in  that  respect.  It  will  be 
interesting  to  note,  in  going  through  this  story  of 
improvement,  how  minor  changes  in  the  valve  ac- 
tion in  some  instances,  the  port  design  in  others,  and 
in  some  cases  the  rearrangement  of  very  small 
details  have  added  as  much  as  20  per  cent  more 
power  to  a  power  plant. 

Mechanical  Efficiency  Increased 

Mechanical  efficiency  has  been  increased  largely 
through  the  carrying  out  of  trends  that  were  clearly 
expressed  a  year  ago,  and  chief  of  these  is  the 
reduced  weight  of  reciprocating  parts.  Next  in  order 
comes  the  balance  of  rotating  masses,  and  third  the 


better  arrangement  and  individual  design  of  the 
lubricating  system  insofar  as  the  placing  of  the  oil 
bath  at  points  where  it  is  most  needed  and  in  the 
proper  quantity  is  concerned.  Mechanical  efficiency 
of  an  engine  is  the  ratio  of  the  brake  to  the  indi- 
cated horsepower,  expressed  mathematically.  It  is 
a  measure  of  the  approach  towards  the  ultimate  in 
any  given  motor  size,  and  when  it  is  stated  that  the 
engine  of  1917  has  a  better  mechanical  efficiency 
than  its  predecessor,  it  means  that  better  perform- 
ance is  being  secured  from  engines  of  equal  dis- 
placement. Here  again  it  will  be  highly  interesting 
to  note  how  the  alterations  in  detail  have  brought 
about  this  important  result. 

Accessibility  and  Life 

Coming  to  another  broad  highway  of  progress, 
that  of  longer  life,  it  is  found  that  the  general 
methods  for  securing  this  have  been  in  the  reduc- 
tion of  stresses  on  parts  through  better  design.  Put 
in  another  way,  it  means  higher  factors  of  safety 
secured  through  better  arrangement  of  parts,  better 
materials,  safer  dimensions  in  a  few  instances  and 
indirectly  through  a  very  important  development  in 
the  way  of  accessibility.  The  two  qualities  of 
accessibility  and  life  are  bound  very  closely  together. 

The  qualities  demanded  by  the  automobile  buyer 
have  forced  this  progress.  A  buyer  of  to-day 
demands  a  car  that  will  have  a  speed  range  aver- 
aging from  4  to  50  m.p.h.  on  high  gear.  He  demands 
a  large  power-to-weight  ratio  to  give  acceleration 
and  hill-climbing  ability  and  silence.  Smoothness, 
economy  and  low  price  are  among  some  of  the  other 
requirements  that  are  made  and  insisted  upon.  To 
meet  this  demand  with  an  engine  that  has  for  its 
working  medium  a  fuel  which  is  ever  presenting 
greater  difficulties  in  the  way  of  vaporization,  has 
taxed  the  ingenuity  of  the  engineers  as  never  before. 

One  of  the  greatest  factors  this  year  has  been 
in  the  matter  of  material  prices.  Tungsten  valves, 
aluminum  pistons  and  cylinders,  aluminum  crank- 
cases,  alloy  steel  crankshafts  and  gears  have  been 
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particularly  affected  by  the  rites.  One  result  is  that  no  at- 
tempt haa  been  made  to  go  beyond  experiments  particularly 
in  the  direction  of  the  aluminum  motor,  during  this  year. 

On  the  other  hand,  the  improvement  of  machining  and 
casting  work  has  continued  at  about  the  same  rate  as  in 
previous  years  and  much  of  the  credit  belongs  to  these  tool 
room  designers  who  have  enabled  the  motor  manufacturer 


In  the  general  make-up  of  the  engine,  the  trend  toward 
the  overhead  valve  seems  to  have  struck  Its  level,  and  there 
has  been  no  falling  off  or  increase  during  the  year  that  is 
worthy  of  note.   In  fact  the  year  is  notable  for  the  scarcity 

of  new  engines  and  the  improvements  which  have  been 

The  trend  toward  the  de- 


tachable head  continues.  There  has  been  one  concern  which 
has  dropped  the  design,  but  others  have  added  it  so  that  the 
scale  still  shows  a  balance  toward  the  detachable  head. 

Crankshaft  balance  has  been  made  more  or  less  of  a  fad  by 
the  exploitation  of  some  new  designs  through  various  sales 
As  a  matter  of  fact  no  new  problems  have  been 
by  the  engineer,  beyond  those  which  are  natural 
with  the  higher  speed  of  routing  and  reciprocating  parta. 
Piston  speeds  have  been  climbing  up  to  the  point  where  en- 
gine designers  believe  that  the  best  practice  for  passenger 
car  work  is  around  2000  ft.  per  minute  piston  speed.  This 
is  approaching  quite  close  to  3000  r.p.tn.  and  naturally  the 
question  of  balance  assumes  proportions  of  considerable 
dimensions  when  it  is  remembered  that  the  stress 
with  the  square  of  the  crankshaft  speed. 


L  head  Continental  engine  with  Integrally 
throws  on  the  crankshaft  1 


crankcase  and  detachable  head.    The  end 
Crankshaft  balance 


section  at  the  right  ahowa  the  moon. 


ears.    It  has  a  detachable  cylinder  head  with  the  spark  i 
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i  sections  through  a  typical  Continental  four-cylinder  unit  which  can  be  aucceaefully  applied 
cyllndera  are  eaat  In  a  alngle  block,  but  the  crankcaie  and  ollpan  are  separate 


to  trucks.  The 


The  curved-cheek  crankshaft  is  in  the  majority  and  in- 
stances of  elaborate  systems  of  counterweighting  are  prac- 
tically unknown  among  the  engine  specialists.  Perhaps  the 
most  interesting  case  of  counterweighting  is  in  an  engine 
developed  for  gasoline-electric  purposes  by  the  Milwaukee 
Machine  Tool  Co.,  in  which  the  counterweights  are  carried 
practically  into  the  plane  of  rotation  of  the  crank.  The 
weights  are  brought  as  closely  as  possible  to  this  vertical 
transverse  plane  while  maintaining  a  pathway  for  the  con- 
necting-rod. This  is  a  very  small  displacement  engine,  four- 
cylinder  2%  by  8V4  in.  designed  to  run  continuously  at  close 
to  3000  r.p.m.  and  all  parts  are  designed  for 

Another  high-spot  in  gasoline  en- 
gine development  is  in  the  provisions 
made  to  aid  in  the  vaporization  of 
the  fuel.  The  day  is  past  when  the 
engine  builder  puts  the  entire  ques- 
tion up  to  the  carbureter  maker.  Al- 
most every  manufacturer  of  engines 
has  devised  some  method  of  preheat- 
ing the  charge,  and  this  in  the  face 
of  the  struggle  for  higher  volumetric 
efficiencies.  Yet  it  is  a  matter  of 
necessity  now.  The  day  has  ar- 
rived when  the  gasoline  engine 
really  can  burn  kerosene,  and  not  a 
few  of  them  are  doing  It.  The  trac- 
tor engine  is  the  connecting  link 
where  kerosene  and  gasoline  are 
both  being  used,  and  the  cored-in 
intake  manifold  or  the  unit  intake 
and  exhaust  manifold  have  become 
very  prominent  this  year.  The 
Waukesha  motors  have  a  very  nicely 
wurked-out  double  manifold  and  the 
Golden,  Belknap  and  Swartz  engine 
also  has  a  new  development  in  this 
respect.  The  Falls  intake  manifold 
is  now  incorporated  in  the  removable 


looking  at  the  front  of  the  flywheel 


head  of  the  engine.  These  are  good  examples  of  what  every- 
one is  doing  or  has  done  on  the  newest  models. 

Before  going  into  the  details  of  motor  improvement  it 
should  be  remarked  that  power  plants  are  not,  taking  them 
as  a  grand  average,  lighter  than  last  year  because  the  use 
of  aluminum  has  dropped  off  in  crankcase  work  to  some  ex- 
tent. They  are  more  powerful  for  their  weight,  however, 
and  this  is  really  what  counts  as  long  as  the  weight  is  not 
excessive.  Individual  parts  of  the  engine  which  promote 
efficiency  through  being  light  have  been  reduced  in  weight. 

Aluminum  pistons  are  still  in  the  balance.  Personal  talks 
with  practically  every  engineer  in  the  motor  manufacturing 
business  still  give  the  general  im- 
pression that  they  have  neither  be- 
come accepted  nor  condemned  for 
general  practice.  It  is  not  so  much 
a  matter  of  price,  although  in  the 
opinion  of  one  engineer  it  costs  $6 
more  per  motor  to  use  the  aluminum 
with  present  prices.  A  year  ago 
though,  it  seemed  as  if  the  aluminum 
piston  would  become  the  standard  in 
all  motors  within  a  year.  At  the 
present  time  there  is  no  doubt  but 
that  the  opinion  of  the  majority  of 
the  engineers  is  that  the  real  light- 
weight piston  has  not  as  yet  been 
developed.  On  the  other  hand,  it 
does  not  lack  its  firm  supporters, 
so  the  matter  is  still  on  the  fence 
with  experimenting  actively  being 
carried  on  all  over  the  country.  One 
interesting  fact  is  worthy  of  com- 
ment and  that  is,  the  aluminum  pis- 
ton has  found  greater  favor  among 
the  automobile  engineers  than 
among  the  motor  manufacturers 
who  build  for  the  trade.  Where 
the   aluminum    piston    has  fallen 
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Both  aidei  of  the  wiiconun  4  by  6-ln.  power  plant.    Thla  I*  a  four-eylindtr  unit  which  la  capabla  of  handling  large  alzad  truckt. 

It  haa  conalderable  flexibility,  Ita  etroke-to-bore  ratio  being  15 


down,  particularly  in  one  instance  where  several  cars  were 
called  in  and  changed  over  to  iron  pistons,  it  is  because  the 
pistons  were  made  too  short  and  secondly  ln-cuu.se  the  work- 
manship necessary  to  keep  the  clearances  accurate  could  not 
be  secured  commercially  in  that  particular  installation. 

The  Eight  and  Twelve 

The  V-engine  cannot  be  overlooked  in  touching  on  the  big 
points  in  engine  practice.  All  doubt  seems  to  have  passed 
regarding  its  fitness.  It  is  a  question  of  cost  versus  per- 
formance. The  question  that  each  engineer  must  ask  him- 
self in  deciding  upon  the  building  of  a  V-motor  is  whether 
he  can  get  the  same  per- 
formance from  an  eight 
that  he  can  from  the  six  at 
the  same  price.  The  answer 
is  both  no  and  yes,  because 
some  have  discarded  the  V, 
because  they  have  felt  that 
the  six  gives  the  better  per- 
formance-cost answer,  while 
•with  others  it  has  been  the 
other  way  around.  Ex- 
amples can  be  given  on 
both  sides  so  they  mutually 
offset  each  other  and  show 
the  point  to  be  one  that  is 
open  for  debate,  and  since 
debate  is  stimulating  and 
is  really  the  key  to  prog- 
ress, the  V  engine,  besides 
having  proved  its  fitness  for 
the  work,  now  stands  as  a 
champion  of  one  type  of  de- 
sign as  opposed  to  the 
straight  line  variety.  The 
shorter,  stiffer  shafts  in  the 
V  are  offset  with  the  main- 
tenance questions  and  al- 
together the  question  ha? 
various  ramifications  which 
are  carried  down  to  the 
limits  of  personal  choice. 
During  the  year  we  have 
had  practical  demonstra- 
tions which  have  shown 
both  types  satisfactory. 


Oiling  has  not  changed  greatly  except  that  there  is  a  tend- 
ency to  keep  the  valve  drive  submerged  so  that  it  cannot  be- 
come noisy.  The  details  of  this  will  be  considered  separately 
but  in  taking  up  the  main  trends  it  may  be  stated  that  oil- 
ing by  circulating  combination  pressure  and  splash  is  typical. 
The  oil  pressure  has  gone  up  along  with  the  speeds  and  now 
i*  is  not  uncommon  to  send  the  oil  to  the  rubbing  surfaces 
under  a  pressure  of  40  lb.  per  square  inch. 

Cooling  favors  the  pump-circulation  among  the  motor 
builders.  The  proportion  is  about  66  per  cent  by  pump  and 
34  per  cent  by  thermo-syphon.  The  latter  type  of  feed  has 
been  gaining  for  the  past  3  years  among  the  smaller  engines 
although  it  has  never  worked  out  well  for  the  V  engines. 
Control  of  the  water  temperature  from  the  driver's  scat  is 
coming  and  one  prominent  car  manufacturer  is  shortly  to 
announce  as  stock  a  dash-controlled  radiator  shutter. 


wltconeln  four-cylinder  4  by  6- In.  engine  which  !•  uaed  extenalvely  for  commercial  vehiclea 
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Wliconiln  T-head  angina  which  la  known  for  It*  hard-pulling  qualltlea.     Thli  model  la  a  development  axtandlng  evar  aevaral 

yaara  and  haa  a  bore  and  atroke  of  4*4  by  V/t 


Part  II— Mechanical  and  Thermal  Effi- 
ciency Increased 

Reduced  Friction  in  Gas  Ports,  Higher  Compressions 
and  Greater  Mean  Effective  Pressure  Responsible — 
Maximum  Piston  Speeds  Vary  Through  Wide  Range 

THERMAL  efficiency  is  a  measure  of  the  power  secured 
from  a  given  quantity  of  fuel.  Mechanical  efficiency  is 
a  measure  of  the  power  secured  from  a  given  size 
of  engine.  The  two  are  closely  related  but  still  are  inde- 
pendent. In  increasing  each  of  these  factors,  the  use  of  a 
number  of  detailed  improvements  has  been  made  which  has 
had  a  marked  effect  on  engines  as  a  whole. 

No  other  factor  has  had  such  attention  this  year  as  the 
increase  in  volumetric  efficiency.  This  relationship  between 
the  volume  of  gas  drawn  into  the  cylinder  and  the  volume 
of  displacement  is  highly  important  because  it  is  a  direct 
measure  of  the  relationship  between  the  volume  used  and 
the  volume  wasted  in  an  engine. 

A  number  of  factors  have  worked  against  the  betterment 
of  the  volumetric  efficiency,  the  two  greatest  of  these  being 
the  higher  speeds  at  which  engines  are  operated  and  the  sec- 
ond is  the  necessity  for  heating  the  heavier  grade  of  fuel 
which  is  now  being  sold.  The  higher  speeds  have  forced  the 
engine  builder  to  keep  increasing  the  size  of  the  valves  year 
by  year  until  in  1915  the  limit  was  reached.  It  has  been 
impossible  to  go  any  higher  and  consequently  there  has  been 
very  little  alteration  in  this  respect. 

It  has  been  discovered,  though,  that  all  the  restriction  of 
gas  flow  has  not  been  in  the  valve  but  in  the  approach  to  the 
valve,  and  consequently  there  has  been  a  universal  house- 
cleaning  of  intake  passages.  The  Sterling  company  has  even 
given  this  volumetric  efficiency  matter  such  close  attention 
that  its  engines  have  larger  intake  than  exhaust  valveft. 

Integral  Manifolds 

The  use  of  the  cored-in  manifold  has  eliminated  some  of 

the  bends  in  the  passages,  and  has  permitted  of  the  direct 

connection  between  the  carbureter  and  cylinder  block.  This 

trend  is  of  about  4  years  standing  and  is  still  on  the  increase. 
Tranavara*  aectlon  through  the  Wlaeonaln  4  by  6  In.  truck  motor  ' 
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Wlaceneln  slx-cyllnder  aviation  engine  which 


a  valve  action  quit*  almllar  to  that  uaed  on  the  «tuu  racing  oare.  The  camahaft 


No  notable  change  has  been  made  by  any  of  the  companies 
In  valve  timing.  In  the  overhead  valve  design  there  has  been 
one  tendency  which  has  worked  out  very  well  and  that  is  in 
the  use  of  the  offset  rocker  arm.  In  place  of  having  the 
rocker  with  the  fulcrum  at  the  center  it  is  off  center  so  that 
the  lift  of  the  valve  is  magnified.  The  ratio  then,  instead  of 
being  1  to  1,  as  it  has  been  in  practically  every  installation 
up  to  the  last  year,  is  now  on  a  great  many  1  to  2  or  3  to 
5.  The  Falls  Motor  Co.,  which  specializes  on  a  valve-in-head 
design,  haR  not  adopted  this  practice  On  the  ground  that  it 
would  complicate  replacements  which  would  more  than  offset 
any  gain. 

The  advantages  claimed  for  the  offset  construction  is  that  it 
eliminates  a  certain  amount  of  inertia,  owing  to  the  smaller 
travel  of  the  valve  parts.  This  gives  the  effect  of  silencing 
the  drive  to  some  extent  and  further  permits  the  follower 
to  ride  the  cam  better  because  of  the  lesser  rise  on  the  cam 
face.  Besides  this  the  leverage  of  the  valve  spring  on  the 
rocker  arm,  being  greater,  the  spring  can  be  reduced  in  ten- 
sion, thereby  compensating  for  the  difference  in  the  linkage. 

Another  feature  of  the  differential  rocker  is  that  it  allows 
of  a  longer  dwell  of  the  valve,  due  to  the  quicker  lift. 
This  certainly  reflects  in  the  direction  of  higher  volumetric 
efficiency  aa  the  time  of  maximum  opening  of  the  valve  is  in- 
creased and  therefore  a  longer  period  is  allowed  for  the  gases 
to  make  their  way  into  the  cylinders. 

Compressions  are  higher  than  they  were  a  year  ago.  They 
vary  to  such  an  extent  that  it  Is  impossible  to  draw  a  gen- 
eral trend.  In  truck  motors  the  combustion  space  is  quite 
often  around  35  per  cent  of  the  piston  displacement,  while 
in  motors  like  the  Continental  little  six,  which  is  a  high-speed 
passenger  car  type,  this  percentage  is  about  30  or  about  86 
lb.  absolute.  The  little  Falls  overhead  job  with  a  piston  dis- 
placement of  180  in.  for  its  six-cylinders  has  a  compression 
space  of  26.5  per  cent  of  the  displacement,  which  would  give 
a  compression  average  of  over  90  lb.  absolute. 


The  reduction  in  the  size  of  the  combustion  space  and  the 
reduction  of  friction  in  the  intake  passages  has  more  than 
offset  the  expansion  of  the  charge  due  to  preheating.  The 
latter  has  been  necessitated  by  the  lower  grade  fuel,  but  does 
not  seem  to  affect  the  power  of  the  engine.  Possibly  com- 
bustion is  more  complete  with  the  preheated  and  gasified 


charge.  On  a  small  engine  being  developed  at  the  Milwaukee 
Machine  Co.  plant  a  novel  scheme  is  being  tried  in  shaping 
the  passage  below  the  valve  in  venturi  fashion  so  that  there 
is  no  break  in  direction  of  flow  at  the  valve,  but  instead  it 
gets  the  continuous  flow  effect  imparted  by  the  venturi.  The 
throat  of  the  venturi  is  just  below  the  valve  opening. 

The  increase  in  mechanical  efficiency  is  largely  wrapped 
up  in  the  same  matters  as  thermal  efficiency.  The  higher 
compression  has  resulted  in  higher  mean  effective  pressures, 
which  in  turn  means  a  greater  horsepower  output  from  a 
given  displacement.  In  the  reduction  of  vibration  due  to  the 
mechanical  refinements,  particularly  in  the  crankshaft  and 
reciprocating  weights,  there  lies  another  one  of  the  reasons 
for  the  increase  in  mechanical  efficiency.  Lower  bearing 
friction  will  tend  to  bring  this  up,  but  it  is  to  be  doubted  if 
this  is  being  secured  owing  to  the  higher  speeds  and 
diameter  shafts  which  have  carried  the  linear 
close  to  the  limit.  When  these  rise  over  1000  ft. 
they  are  getting  close  to  the  limit  for 


Pletons   and    connecting-rods   of    twelve-cylinder  Wisconsin 
aviation  engine 
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Part  III— Refinements  in  Structure  and 

Manufacture 


Part- by- Part  Study  of  Motors  Shows  That  Every 
Detail  Has  Been  Carefully  Refined  During  the  Year 


TAKING  the  engine  part  by  part,  it  will  be 
that  there  is  some  sort  of  refinement  in  every  detail. 
This  may  be  in  the  line  of  economical  manufacture, 
lighter  weight  or  in  gome  other  direction,  but  there  is  no  part 
of  the  engine  which  has  been  left  untouched.  In  some  parts 
the  line  of  deviation  between  passenger  and  commercial  or 
practice  becomes  highly  marked.  In  others  it  has 
possible  to  cat  the  cost  of  manufacture  while  at  the 
time  the  efficiency  of  the  resulting  engine  may 
been  increased. 
Gray  iron,  or  what  is  known  as  15  per  cent 
the  king  of  metals  for  cylinder  use. 
The  aluminum  cylinder  has  not 
gained  this  year  and  will  not  until 
aluminum  drops  from  its  present 
price  level.  In  manufacture  the 
ground  cylinder  is  favored  over  the 
reamed-in  small  bores,  while  above  3 
in.  there  is  a  leaning  toward  the 
reamed  finish.  One  or  two  manufac- 
turers believe  the  best  results  are  o»-  >■... 
obtained  by  rolling.  Taking  engine 
manufacture  as  a  whole,  it  may  be 
said  that  reaming  und  grinding  are 
about  equally  divided.  The  consensus 
of  opinion  on  this  subject  is  that  the 
reamed  finish  is  excellent  for  wearing 
into  a  finish  fit,  while  it  is  easier  to 
grind  the  surface  of  the  cylinder  com- 
mercially, within  the  desired  limits. 
The  desire  for  perfect  balance  has 


made  the  manufacture  of  equal  combustion  chamber  volumes 
imperative.  One  of  the  Le  Roi  engines  intended  for  high 
speed  work  is  checked  so  that  all  combustion  chambers  must 
be  accurate  within  8  cc  for  volume.  If  desired  that  ex- 
plosion pressures  be  equal  on  all  pistons  this  must  be  done. 

Another  important  feature  in  cylinder  design  is  the  ques- 
tion of  how  low  the  jackets  should  be  carried.  There  has  been 
a  tendency  all  along  the  line  to  increase  the  water  space,  and 
jackets  are  universally  larger.  On  the  latest  Falls 
the  water  jackets  have  been  extended  clear  down  to 
crankcase  line. 


jobs,  the  passages  for 

water  from  the  main  cylinder  casting 
to  the  head  have  to  be  watched  par- 
ticularly.   The  Golden,  Belknap  and 
Swnrtz   company    has  discontinued 
the  detachable  head  because  of*  de»  '  y- 
sire  to  secure  better  cooling  ftrtb*  » 
upper  part  of  the  combustion  spttoK  > 
This  is  the  only  instance,  however^ of  <"•  <- 
where  a  detachable  head  has  been''  " 
dropped  and  the  trend  may  be  said  to 
be  in  the  opposite  direction.    A  cop- 
per-asbestos gasket  is  necessary  be- 
tween the  head  and  the  cylinder,  and 
any  attempt  to  use  a  simple  paper 
gasket  at  this  point  will  be  sure  to 
end  in  failure  as  soon  as  a  replace- 
ment is  attempted. 

No  change  in  piston  material  can 


G.  B.  A  S.  chain  camihaft  and  generator  drive 


Bolknap  a  SwarU  unit  power 
Intako  manifold.  Clutch 
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be  noted  during  the  year,  except  possibly 
*  slight  backward  movement  toward  iron 
where  aluminum  was  tried  a  year  ago.  As 
stated,  though,  the  aluminum  question  has 
not  been  settled  yet.  Gray  iron,  the  same 
as  used  for  the  cylinders,  remains  far  In 
the  ascendancy. 

Three  rings,  all  above  the  piston  pin,  are 
practically  standard,  although  one  manu- 
facturer, the  Falls  company,  has  changed 
to  two  rings  and  will  place  one  of  the  pat- 
ent leak-preventers  in  the  top  of  each  unit. 
For  very  high  speeds  two  rings  are  enough, 
for  the  lower  speeds  it  requires  three  ec- 
centric rings  to  do  the  work. 

Clearances  on  passenger  car  pistons  have 
not  changed  during  the  year.  On  tractor 
work  where  the  engine  operates  in  a  cloud 
of  dust  that  cannot  be  altogether  excluded, 
the  larger  clearances  have  been  found 
necessary.  On  the  Waukesha  tractor 
motor,  for  example,  with  the  4\-in.  bore 
there  is  a  piston  clearance  at  the  top  of 
0.018  in.,  which  is  more  than  double  that  of 
the  corresponding  passenger  car  engine 
with  iron  pistons. 

Although  cast  iron  remains  as  the  chief 
piston  metal,  pistons  have  been  made  very 
much  lighter  all  along  the  line.  The  skirts 
are  thinner  and  the  piston  pin  boss  is  not 
taking  so  much  metal.  The  pistons  are  be- 
ing carefully  lapped  to  the  cylinders  by 
many,  and  in  the  Continental  factory  there 
is  an  Interesting  special  machine  which  laps 
the  cylinder  by  means  of  a  dummy  piston.  On  the  little  high- 
speed Le  Roi  engine  the  piston  skirt  is  drilled  all  over  with 
large  holes  for  lightness. 

On  the  Falls  motor  the  piston  pin  has  been  lowered  slightly 
and  the  difference  has  been  taken  off  the  connecting-rod 
length.  A  little  piston  kink  that  is  used  by  some  with  good 
results  is  to  taper  off  the  top  of  the  piston  so  that  the  oil 
instead  of  gathering  on  the  head  of  the  piston  will  gather  in 
the  space  around  the  outside  diameter,  thus  tending  to  feed 
itself  between  the  piston  and  the  wall. 

On  all  motors  it  is  a  desirable  thing  to  be  able  to  remove 
the  pistons  by  pulling  them  out  through  the  bottom  past  the 
crankshaft.  This  saves  taking  down  the  entire  motor  to 
replace  a  piston  ring,  for  example,  and  is  especially  demanded 
for  truck  and  tractor  work,  where  time  is  invaluable.  The 


Golden.  Belknap  4  Swart  r  unit  power  plant  with  L-head  cylinder*  for  email  vehicles 


majority  of  motors  are  being  designed  in  this  way,  and  no 
doubt  others  will  rapidly  fall  into  line.  A  slight  difference 
in  tractor  practice,  as  compared  with  passenger  cars,  is  that 
it  is  generally  thought  desirable  to  put  the  upper  rod  bearing 
in  the  piston  boas  with  a  solid  connection  to  the  rod.  This 
is  on  account  of  a  gain  in  bearing  area.  This  practice  is  not 
universal,  however. 

Connecting-Roda 

Little  change  will  be  found  in  rod  practice.  The  straight 
I-beam  is  used  almost  universally  and  the  material  most 
employed  is  carbon  steel,  drop-forged  and 
heat-treated.  The  tubular  rod  has  not  gained 
during  the  year,  although  in  aeronautical  prac- 
tice it  is  coming  in  very  strongly.    The  Wis- 


f 


Rutonber  model  28,  which  hae  a  bore  of  3>/a  and  a  stroke  of  6  In.    Thla  model  has  been  Improved  by  the  uee  of  a  stlffer  crankshaft 
and  la  larger  In  bore  than  Ita  predecessor,  giving  altogether  ■   mors  powerful  and  efficient  deeign  - 
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Two  view*  of  the  four-cylinder  Beaver  modal  M  L  which  ha*  ■  bore  of  V/t  and  a  atroke  of  5  In.    A  feature  of  this  deelgn  la  the 
detachable  cylinder  head,  the  llluatratlon  at  the  left  giving  an  Idea  of  the  acceaaiblllty  of  the  combuetlon  chamber  with  thl*  arrange- 
ment, whNe  the  one  at  the  right  ahowa  th*  Intake  alda  of  the  angina 
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End  eectlon  through  the  Waukaaha  4y, 
by  »H-ln.  angina,  ahowing  tha  valva 
and  platen  aaaambly  datalla 


Waukaaha    connecting  .  rod  ahowing 
light  H -taction 
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Longltudlntl  part  aactlon  of  4>/t  by  M*-ln.  four-cylinder  Waukaaha,  ahowing 
mounting  of  govarnor  bahlnd  tha  fan.   Nota  comblnad  Intaka  and  eshauet  manifold 


Comblnad  Intaka  and  axhauat  manifold  which  la  a  feature  of  tha  4',',  by  6-ln. 
Waukaaha.  aiding  In  tha  vaporization  of  haavy  fuel 


Lycoming  four,  for  medlurr  duty  wcrk  on  commercial  vehicle*.    The  generoua  elae 
of  the  gaa  porta  and  the  water  paaaagea  aurroundlng  the  valvea  la  Indicative  of 
present  trends  In  thle  direction 
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bOD      800     tXC     1200  MOO 

irvounw.  ptv  k»w: 


1400     MOO     4000  tl 


HorittCAf  and   loroae   curvti   of   3:  ;   by   *Va-ln..  tin-cylinder 
Bud*  motor  fitted  with  1  !/* - 1 n .  carbureter 


Waukesha  motor  Intended  for  tractor  service.    Combined  Intake 
and  eshauat  manifold  alda  vaporliatlon  of  kerosene 

consin  aeronautical  motor  has  the  rods  made  from  solid  billet 
steel.  Needless  to  say  this  practice  is  far  beyond  automobile 
work  except  for  special  cases  such  as  racing. 

The  shorter  rod  of  the  Falls  motor,  due  to  the  dropping 
of  the  piston  pin,  is  the  only  example  where  rod  lengths  have 
been  changed. 


j  Co  UOC  !«<00  2000 
/oumowa  PEB  FintUTE 

Teat  curves  of  modal  209  eight-cylinder  2", 
by  4»4-ln.  Northway  engine  fitted  with  V 
carbureter.  Fuel  used  was  M  dag.  Baume 
and  the  average  temperature  of  the  air  during 
the  teat  was  75  deg.  Fahr.  Average  tempera- 
ture of  Jacket-water  during  the  teat  was  120 
deg.  Fahr.  at  Inlet  and  160  deg.  at  outlet 


Northway  eight. 


Note  the  single  three -bearing,  slxteen-cam  ahaft  and  the  use  of  the  forked  rods.    Both  of  these  points  have  been 
much  dlacussed  In  eight-cylinder  practice  and  this  engine  it  typical  of  this  class  of  motor 
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Where  manufacturers  take  the  pains  to  mill  off  the  flash 
from  the  drop  forged  rod  they  make  a  gain  in  the  direction 
of  lightness,  but  it  is  a  time-consuming  operation  which  must 
be  done  carefully.  In  carrying  out  the  balancin 
all  the  makers  of  engines  weigh  the  rods  in  sets  i 
each  set  of  rods  and  at  the  same  time  keep  the  centers  of 
mass  at  corresponding  points  on  each  rod,  within  very  nar- 
row limits. 


Crankshafts  are  still  growing  stiffer.  They  are  larger  in 
diameter  and  at  the  same  time  shorter.  Rutenber  has  a  2-in. 
shaft  in  place  of  a  1%  on  its  standard  model  26,  and  this  is 
typical.  This  is  one  of  the  points  in  which  passenger  car  and 
tractor  practice  approach  each  other  for  entirely  different 
reasons.  In  the  passenger  car  the  stiffness  is  needed  to  take 
care  of  the  higher  speeds.  In  tractor  work  the  stiffness  is 
needed  to  take  care  of  the  constant  racking  of  the  engine  on 
account  of  the  rough  work  at  constant  maxim  am  torque. 
Tractor  engines  must  stand  up.  Two  days  may  mean  thou- 
of  dollars  in  crop  loss  to  a  large  farmer  and  be 


have  tractor  engines  that  will  work  right  along  indefinitely. 

Furthermore,  on  tractor  work  the  ever-present  grit  and 
dust  problem  enters.  It  cannot  be  kept  out  in  spite  of  wash- 
ing apparatus  on  the  carbureter  and  double  filters  in  the 
breather  pipe.  It  will  get  into  the  engine,  and  the  only 
thing  to  do  is  to  make  the  shaft  so  hard  that  it  cannot  be  cut 
by  the  grit.  The  Waukesha  motor,  for  example,  uses  a  heavy 
chrome  nickel  steel  shaft  in  which  the  tensile  strength  is 
carried  up  to  140,000  lb.  per  sq.  in.  and  of  a  scleroscope  test 
that  almost  equals  tools  steel. 

Valve  Actions  and  Drives 

Silent  chain  drive  has  not  gone  ahead  in  the  last  2 
years  for  camshaft  drives.  The  wide-faced  helical  gear 
seems  to  be  about  the  most  popular,  and  the  use  of  Fabroil, 
Micarta  and  other  compressed  materials  is  looked  upon  favor- 
ably by  a  great  many.  The  Waukesha  is  using  a  drop-forged 
gear,  which  the  company  believes  to  be  best  for  the  rough 
work  of  tractors,  especially  in  that  non-resonance  is  not  such 
a  great  necessity.  In  passenger  car  practice,  on  the  other 
hand,  silence  is  greatly  to  be  desired,  and  hence  wider  faces, 


Specifications  of  54  Stock  Engine  Models  for  1917  Produced 
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compressed  fabric  gears,  the  holiest  pitch  and  occasionally 
silent  chain  drive. 

Camshafts  have  not  been  altered  materially.  In  fact  tim- 
ing and  cam  contours  have  not  changed  much  in  the  last  3 
years.  Where  the  offset  rocker  has  been  adopted  it  has,  of 
course,  necessitated  a  change  in  the  cam,  but  the  average 
timing  will  not  be  found  to  be  much  altered.  There  is  a  sur- 
prisingly small  difference  between  commercial  and  passenger 
car  work,  the  latter  being  slightly  more  advanced  for  the 
higher  speed.  Exhaust  valve  opening  at  45  deg.  before 
lower  center  is  about  the  average,  while  for  a  few  passenger 
cars  it  will  run  nearer  55  deg. 

In  construction,  the  valve  operating  parts  have  been 
made  lighter.  There  is  quite  a  trend  towards  hollow  push 
rods.  Waukesha,  Northway  and  Falls  have  all  adopted  them 
this  year.  The  high  speeds  of  the  valves  have  called  for  a 
redaction  in  the  inertia  of  the  moving  parts  through  de- 
creased weight.  If  this  inertia  is  not  decreased  the  followers 
will  not  cling  to  the  cams.  Steel  tubing  is  used  for  the  push 
rod,  and  this  is  fastened  by  welding  or  expanding  to  the  solid 
steel-hardened  follower. 


Followers  of  the  mushroom  type  are  growing  rapidly  and 
the  roller  design  seems  to  be  falling  off  among  the  motor 
specialists.  There  is  generally  an  offset  on  the  follower  to 
am  wear.  This  is  secured  through  the  simple 
of  making  no  accurate  determination  of  the  push  rod 
axial  center,  so  the  variations  in  the  casting  will  give  the 


Valves 

Valve  sizes,  as  stated  before,  have  not  changed  much. 
There  are  quite  a  number  of  theories  on  the  subject.  For 
instance,  one  engineer  will  say  that  in  truck  motors  the  pis 
velocities  have  to  be  higher  in  order  to  take  care  of  the 
lower  grade  fuel  now  on  the  market.  Another  truck  motor 
engineer  will  state  that  the  truck  engine  valves  have  to  be 
larger  in  order  to  secure  the  higher  volumetric  efficiencies  at 
lower  speeds.  As  a  matter  of  fact,  practically  everyone  is 
going  just  as  large  as  he  believes  safe  in  valve  sizes. 

Tungsten  for  valves  is  rather  high  in  price.  The  natural 
result  is  experiments  with  other  alloys.  Wisconsin  is  using 
tungsten,  and  so  is  Northway,  while  Waukesha  has  found 
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per  cent  nickel  steel  very  satisfactory.  Another  concern  is 
with  chrome  nickel,  and  a  few  who  cannot 
the  material  at  commercial  prices  are  trying  other 
alloys.  There  is  also  a  strong  contingent  in  favor  of  the  cast 
iron  valve. 


Oiling  Systems 

Higher  pressures 
the  higher  speeds.  In  the  engines 
manufacturers  there  has  been  a 
tendency  towards  full  pressure 
feed.  This  has  been  followed  to 
some  extent  by  the  motor  manu- 
facturers. The  Buda  oil  pump  de- 
livers a  pressure  of  40  lb.  at  1000 
r.p.m.  of  the  crankshaft,  and  this 
is  typical  of  other  practice. 

In  oil  pump  practice  there  has 
been  a  little  uneasy  shifting 
around,  both  in  the  pump  and  in 
the  drive.  The  Waukesha  changed 
to  a  plunger  pump  a  year  ago.  but 
cume  back  to  the  gear  device. 
Rutenber,  on  the  other  hand,  haR 
changed  over  from  a  vein  pump  to 
a  plunger.  The  gear  pump  is  in 
the  majority,  with  the  drive  taken 
off  the  end  of  the  camshaft.  Oil 
are  larger  and  as  a  rule  are 
within  the  limits  of  the 


used  in  oiling  to  compensate  for 
by 


year  and  made  the  system  self-contained. 
In  the  Le  Roi  engine  there  is  •  compart- 
ment surrounding  the  camshaft,  which 
acts  as  a  secondary  oil  chamber.  It  is  8 
in.  above  the  crankshaft  and  conse- 
quently gives  that  much  hydraulic  head 
for  continually  maintaining  a  supply  in 
the  splash  troughs. 

The  matter  of  maintaining  the  oil  in 
the  splash  troughs  becomes  very  impor- 
tant in  tractor  work  where  a  machine 
may  be  forced  to  operate  on  the  side  of  a 
hill  or  constantly  up-grade  while  it  is 
running  some  stationary  installation  or, 
on  the  other  hand,  down  hill.  Waukesha 
has  solved  the  problem  of  rectangular 
troughs,  in  which  the  scoop  dips  at  the 
center  or  diagonal  intersection  of  the 
rectangle.  The  scoop  has  been  designed 
to  give  sufficient  dip  at  any  possible  in- 
clination. 

Dust  filters  must  be  used  in  the  oiling 
system  of  the  tractor  engine.  Particu- 
larly is  this  true  in  the  breather.  One 
engine  uses  two  screens  in  the  breather 
pipe,  the  top  removable  and  the  other 
stationary.  The  continual  cloud  of 
gritty  dust  that  surrounds  the  tractor  is 
its  worst  enemy,  and  although  the  grit 
cannot  be  altogether  kept  out,  every  pre- 
caution must  be  taken.  Tractor  motors 
must  be  entirely  inclosed  for  this  reason. 

Aeronautical 

All  through  the  motor  industry  there  is  a  feeling  of  pre- 
paredness in  the  direction  of  aeronautical  work,  Although 
motors  are  in  such  demand  that  prospective  automobile  manu- 
facturers have  gone  from  factory  to  factory  begging  for 
production,  enough  time  has  been  snatched  to  give  the  aero- 
nautical side  of  the  question  a  little  attention. 


Some  of  the  companies  have  sim- 
plified the  oiling  system  to  the  ex- 
tent of  making  it  entirely  self-con- 
tained. This  has  been  a  tendency 
for  three  years  or  more.  The  Wis- 
consin pump  can  be  removed  by 
taking  four  studs  out  of  the  bottom 
of  the  case.  The  Falls  company 
has  removed  the  external  pipes  this 


Fade  amall  alx-cyllnder  engine  which  la  Intended  for  paaaenger  car  uae.  Like 
thli  haa  an  overhead  valve  action  and  a  very  efficient  form  of  i 
chamber  which  la  clearly  shown  In  the  end  cylinder 
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of  course,  has  entered  the  field  vigorously  and  has  on  its  stands 
at  the  present  time  a  six  of  140  hp.  and  a  twelve  of  800  hp. 
closely  paralleling  the  racing  design  used  in  the  Stutz  cars. 

Aviation  motors  at  the  present  time  are  far  removed  from 
commercial  restrictions.  Cost  is  no  object.  Chrome  vanadium 
steels,  with  the  most  careful  and  expensive  heat  treatments,  are 
used  because  the  motor  must  continuously  deliver  its  maximum 
output.  Materials  in  which  the  limit  of  fatigue  is  as  high  as 
possible  must  be  used. 

Valve  si?x-s  far  aborvc  those  of  ordinary  engine  practice  are 
used.  On  the  Wisconsin  aviation  motor  they  are  3  in.  in  diam- 
eter, and  are  operated  hy  overhead  camshafts.  In  fact,  it  seem* 
that  in  aviation  practice  the  overhead  camshaft  has  its  real 
future,  as  it  has  practically  disappeared  us  a  passenger  car 
system. 


End  and  transverse  sections  through 
3','e  by  4|,j  ln.  four-cylinder  Le  Roi 
mode!  C  made  by  the  Milwaukee 
Machine  Tool  Co..  Milwaukee.  Wis., 
for  light  roadster,  touring  car  or 
truck  work.  It  la  a  moderately 
highspeed  detlcjn.  developing  Its 
maximum  power  output  at  a  speed 
of  2300  r.p.m. 


Schocnrock  Uses  Two-Diameter  Piston 
and  Two  Sets  of  Valves 


THE  section  at  the  right  of  the  page 
illustrates  the  Schocnrock  engine, 
which  incorporates  a  novel  adaptation 
of  the  four-cycle  principle.  The  object 
of  the  engine  is  to  secure  the  benefit*  of 
four-cycle  practice  with  twice  the  num- 
ber of  expansion  strokes.  As  will  be 
seen,  there  Is  no  great  difference  be- 
tween this  engine  and  any  other  except 
that  it  has  a  two-diameter  piston,  the 
smaller  diameter  being  at  the  top  and 
acting  as  the  seal  for  the  expansion 
chamber  while  the  larger  piston  is  at 
the  bottom  and  is  merely  a  factor  in 
the  scavenging  of  the 


Piston  a  Unit 

There  are  two  sets  of  valves,  the 
upper  left  and  lower  left  being  intake 
and  both  right  valves  exhaust.  The 
piston  is  a  unit  so  that  as  the 


gases  are  expanded  they  act  upon  the 
rod,  transmitting  the  power  to 
the  crankshaft  On  exhaust  the  flow 
is  very  much  the  same  as  on  the  ordi- 
nary four-cycle  engine. 

May  Be  Rotary 

In  operation,  as  already  stated, 
the  engine  has  twice  the  number  of  ex- 
pansion strokes,  this  being  gained  by 
the  fact  that  while  the  small  piston  is 
compressing  the  gas  the  larger  piston 
is  exhausting  the  burnt  gases.  Al- 
though this  drawing  shows  the  engine 
with  poppet  valves  it  may  be  con- 
structed with  rotary  or  any  other  type. 
The  intake  valves  are  at  the  left  of  the 
cylinder  block  and  the  exhaust  valves 
at  the  right,  as  indicated  in  the  illus- 
tration. The  connecting-rod  mounting 
is  also  shown  in  the  drawing. 
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War  Develops  German  Industry 

Necessity  for  Economy  in  Metals  Makes  Chassis 
Design  Simpler, 'Stronger  and  Lighter — Lack  of  Rubber  and 
Other  Materials  Brings  Out  Synthetic  Product  for  Tires 

By  E.  A.  Langdon 


GERMANY'S  automobile  industry  has  played  a  part 
of  the  utmost  importance  in  enabling  that  country  to 
withstand  the  assaults  of  its  enemies  since  the  be- 
ginning of  the  war.  Needless  to  point  out,  this  industry  has 
not  escaped  the  influences  and  effects  of  the  {Treat  conflict 
and  these  results  of  the  abnormal  conditions  created  have 
been  of  both  a  detrimental  and  a  beneficial  character.  For 
example,  most  of  the  cars  which  were  drafted  for  service  at 
the  beginning  of  the  war  have  long  since  been  consigned 
to  the  army's  great  clearing  houses  for  material,  where  they 
have  been  dissected  and  their  various  units  used  for  other 
purposes  or  in  repair  work,  or  the  rusty  skeletons  of  their 
chassis,  plucked  bare  of  every  detachable  part  and  accessory, 
are  gradually  disintegrating  in  the  mire  of  a  thousand  battle- 
fields. 

Chassis  Are  Simpler 

Chassis  construction  has  undergone  a  marked  change,  both 
in  design  and  materials  employed.  Chassis  art-  stronger  and 
lighter,  due  to  the  elimination  of  many  special  parts  formerly 
used,  but  now  discarded  for  reasons  of  economy,  and  also  be- 
cause of  the  marked  increase  in  the  use  of  aluminum,  not 
only  for  crankcases,  gearboxes,  etc.,  but  also  for  such  parts 
as  valves,  shafts,  cylinder  castings  and  other  units  for  which 
an  immense  amount  of  copper,  steel  and  iron  was  formerly 
required.  A  number  of  aluminum  alloys  of  great  strength 
has  made  this  wide  use  of  the  metal  possible,  one  of  these 
alloys  closely  resembling  the  qualities  of  steel. 

Gas  from  Coal  for  Fuel 

An  ingenious  method  of  supplying  automobile  fuel  has 
enabled  the  Germans  to  solve  the  gasoline  shortage  problem, 
which  has  at  times  remotely  threatened  to  become  serious 
since  the  beginning  of  the  war,  in  spite  of  the  enormouR  quan- 
tities of  the  fuel  which  Roumania  practically  made  a  com- 
pulsory condition  to  the  purchase  of  wheat  by  Germany. 
Gas  distilled  from  coal,  and  somewhat  resembling  illuminat- 
ing gas  in  a  liquefied  or  highly  compressed  state,  is  carried  in 
steel  tanks  and  fed  to  the  engine  through  reduction  valves. 

One  of  the  most  important  developments  directly  due  to 
the  war  is  claimed  by  the  Germans  to  be  the  perfection  of 
the  manufacture  of  tires  and  other  articles  in  which  rubber 
was  formerly  used  by  synthetic  processes.  They  also  state 
that  this  product  will  compete  successfully  in  quantity  and 
quality  with  natural  rubber  in  the  world's  markets  follow- 
ing the  termination  of  hostilities. 

Industry  Is  Concentrating 

German  automobile,  parts  and  accessory  manufacturers,  as 
well  as  the  truck  builders,  are  being  fused  into  a  powerful, 
compact  unit  of  industry  and  are  counting  on  their  co-opera- 
tive abilities  to  overcome  trade  barriers  existing  against  their 
products  at  the  end  of  the  European  struggle.  It  is  even 
possible  that  agricultural  and  commercial  motor  trucks  and 
tractors  will  represent  a  majority  of  the  products  of  the  in- 
dustry for  two  reasons.    One  of  these  reasons  is  the  large 


demand  for  these  machines  due  to  the  scarcity  of  horses 
caused  by  the  war,  and  the  other  is  the  economical  advantage 
of  standardized  production. 

Army  Car*  Different  Now 

The  automobiles  used  by  the  army,  at  the  present  time, 
differ  considerably  from  those  used  at  first.  Needless  to 
state,  there  is  hardly  a  car  left  which  was  drafted  for  service 
at  the  beginning  of  the  war,  except  a  few  luxurious  private 
cars  used  by  the  officers  of  the  general  staff  and  German 
princes.  The  supply  of  machines,  however,  must  be  replen- 
ished, and  it  is  remarkable  how,  under  the  stress  of  neces- 
sity, German  engineers  have  given  up  more  and  more  special 
parts  which  went  to  make  the  machines  as  nearly  perfect  as 
their  builders  could  conceive  them;  hence  the  cars  are  ap- 
proaching an  ideal  of  strength  and  simplicity,  both  in  regard 
to  design  and  materials  used. 

Aluminum  Widely  Used 

The  most  striking  feature,  perhaps,  is  the  immensely  ex- 
tensive use  of  aluminum,  not  only  for  crank  and  gear  cases, 
but  for  valves,  shafts,  cylinder  heads  and  jackets,  supplanting 
a  great  deal  of  copper,  iron  and  steel  used  before.  The 
reason  for  the  usefulness  of  aluminum  is  that  the  Germans 
have  developed  a  number  of  very  strong  alloys,  one  of  which 
is  cfftid  to  closely  resemble  the  cjuftlities  of  Bteel>  Tlie  oco~ 
nomic  side  of  the  matter  is  that  the  Germans  mine  coal 
belonging  to  France  and  to  a  considerable  extent  by  French 
labor,  and  this  coal  enables  them  to  manufacture  tremendous 
quantities  of  aluminum  cheaply  by  the  electrical  process. 

This  cheap  production  on  a  very  large  scale  of  coal  has 
also  aided  the  Germans  to  cope  with  their  shortage  of  gaso- 
line, as  the  gas  obtained  by  distillation  of  the  coal  is  used 
very  largely  to  replace  gasoline  in  stationary  engines,  marine 
engines,  etc.  This  gas,  which  resembles  liquefied  or  highly 
compressed  illuminating  gas  in  many  respects,  is  transported 
in  steel  tanks  from  which  it  is  drawn  through  suitable  re- 
duction valves.  The  reason  for  using  this  gas  instead  of 
industrial  alcohol,  which  was  used  so  widely  in  the  early 
months  of  the  war,  is  the  necessity  of  economizing  in  potatoes, 
the  chief  staple  food  of  the  German  people. 

Synthetic  Rubber  for  Tires 

Rubber,  the  Germans  say,  will  rapidly  become  a  matter  of 
the  past  after  the  war.  All  the  tires  used  on  German  cars, 
as  well  as  all  the  other  rubber  articles  required  by  the  Cen- 
tral Powers,  are  now  made  artificially,  or  rather  synthetically. 
The  Germans  promise  quite  seriously  that  in  the  future  their 
product  will  equal  in  quality  and  compete  very  successfully 
with  Para  and  Ceylon  rubber,  and  they  never  grow  tired  of 
rvpoatir.fr,  with  grim  sarcasm,  the  fact  that  they  are  obliged 
to  their  enemies  for  forcing  them  to  develop  rapidly  an  in- 
vention which  otherwise  might  have  come  along  slowly  in  the 
course  of  years. 

It  has  been  stated  above,  and  in  some  earlier  article  as 
well,  that  the  Germans  are  organizing  their  industries  more 
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and  more  on  the  "American,"  that  is,  the  centralized,  concen- 
trated plan,  and  that  by  this  means  they  intend  to  overcome 
whatever  barriers  they  might  have  to  break  down  in  the  mar- 
ket of  the  world  when  the  war  is  over.  This  applies  to  the 
automobile  industry  as  well,  and  in  all  likelihood,  it  will,  after 
the  war,  face  the  world  market  as  a  solid  combination,  or 
"Kartell,"  as  they  call  it  in  Germany — which  is  very  little 
different  from  a  trust.  On  the  other  hand,  it  is  not  at  all  im- 
possible that  the  whole  German  automobile  industry  will 
devote  itself  to  just  one  class  of  work,  or  chiefly  so,  namely, 
the  building  of  trucks  for  agricultural  and  commercial  uses. 

The  Need  for  Trucks 

That  the  need  for  commercial  motor  vehicles  will  be  even 
greater  than  for  pleasure  cars,  after  the  war,  follows  simply 
from  the  fact  that  the  stock  of  horses,  with  the  exception  of 
the  breeding  specimens,  will  be  practically  killed  off  by  the 
time  the  war  is  over.  Besides,  the  farming  population,  and 
especially  the  smaller  ground  holder,  will  be  very  much  de- 
pendent on  government  support  in  every  form,  and  as  the 
subsidy  policy  for  automobile  trucks  will  doubtless  be  con- 
tinued with  even  greater  vigor  than  it  was  begun  before  the 
war,  the  incentive  for  buying  efficient  modern  equipment  will 
be  correspondingly  increased. 

While  the  beginning  of  the  war,  or,  let  us  say,  the  first  12 
months,  saw  the  introduction  of  many  new  devices  and 
processes  of  warfare,  such  as  movable  siege  guns,  asphyxi- 
ating gases,  liquid  fire,  electric  barbed-wire  entanglements 
and  so  forth,  the  number  of  innovations  in  war  technique 
since  the  end  of  the  first  year  have  been  rather  small.  The 
reason  for  this  is  not  quite  easy  to  understand,  but,  as  several 
officers  of  the  engineering  branch  of  the  German  army  have 
put  it,  is  just  about  this: 

Trying  Out  the  New  Things 

"Germans,  Austrians,  French,  and,  in  spite  of  their  de- 
nials, British,  have  for  years  preceding  the  war  invested  an 
immense  quantity  of  study  and  labor  in  the  possibilities  of 
the  present  war,  and  according  to  their  ideas  of  the  problems 
it  would  present,  have  worked  out  different  schemes  to  over- 
come the  difficulties  they  assumed  they  would  have  to  face. 
Consequently,  as  the  different  ideas  of  warfare  were  given 
reality  by  the  war's  first  year,  the  different  inventions  and 
discoveries  and  methods,  either  perfect  or  made  so  during 
that  period,  were  brought  into  action.  This  introductory 
period  being  past,  and  the  gravity  of  the  struggle  centering 
upon  the  Western  field,  methods  had  to  conform  to  the  situ- 
ation given  there.  What  is  this  situation?  You  may  liken 
it  to  a  game  of  chess  on  an  immense  scale,  a  game  in  which 
each  player  according  to  known  ways  of  playing  is  capable  of 
checkmating  his  opponent  at  the  latter's  first  grave  mistake. 
Hence  the  endless  feeling-out  and  experimenting  on  both 
sides.  Now  and  then,  one  or  the  other  player  believes  to 
have  found  a  new  solution,  but  upon  attempting  to  put 
it  into  practice  finds,  sooner  or  later,  that  he  has  not  gutriHl 
the  situation  correctly.  It  is  simply  the  impossibility  of  solv- 
ing a  problem  of  strategy  by  tactics.  Therefore,  whatever 
technical  improvements  one  side  or  the  other  may  bring  out 
now,  can  be  of  but  little  bearing  on  the  result  Both  sides 
realize  this,  but  the  difference  is  that  we  are  ready  to  ex- 
press our  understanding  of  the  situation." 

These  words  arc  almost  verbatim  what  the  writer  learned 
from  a  high  "genie"  officer,  now  retired  because  of  injuries. 
The  interview  took  place  in  September,  and  the  writer  having 
obtained  some  English  papers  in  Holland  a  few  days  before, 
asked  the  colonel  above  quoted:  "How  about  the  new 
British  'tanks'?" 

The  British  Tanks 

The  officer  stroked  his  long  mustachio,  and  answered  slowly: 
"It  is  quite  a  novel  development,  and  its  full  efficacy  cannot 


as  yet  be  approximated.  But  if  you  want  my  opinion  of  the 
'tanks,'  let  me  tell  you  that  on  the  Western  front,  two  things 
count,  men  and  explosives.  Other  devices  are  entirely  minor. 
The  men  being  required  to  serve  the  machinery  of  war,  the 
rest  consists  in  blasting  to  bits  as  much  as  possible  of  the 
uncmy1!  position.  Whatever  is  not  an  explosive  is  subject  to 
destruction  by  explosives;  and  all  we  can  tell  after  a  few 
days'  experience,  so  to  speak,  with  the  'tanks',  is  that  this 
maxim  holds  good  in  their  case.  They  move  slowly,  at 
hardly  more  than  6  miles  an  hour,  and  that  makes  them 
splendid  artillery  targets." 

I  requested  the  colonel  for  a  description  of  the  "tanks." 

"Mind  you,  this  is  far  from  being  exact.  Well:  they  are 
about  05  ft  long,  almost  10  ft.  high  and  not  much  narrower. 
The  most  striking  feature  is  propulsion  by  endless  steel 
lattices,  engaged  in  the  manner  of  chains  by  a  set  of  driving 
wheels  arranged  on  each  of  the  axles.  Steering  is  by  a  cen- 
tral pair  of  wheels  placed  like  that  of  the  old-time  tricycles 
arfd  arranged  back  of  the  machine.  The  power  plant  is 
situated  close  to  this  third  wheel,  entirely  out  of  view  from 
in  front  and  I  conclude  that  the  driver  is  guided  by  a  sort  of 
periscope  eye  placed  in  a  well  shielded  position  at  the  front 
of  the  machine.  I  doubt  whether  this  engine  weighs  less  than 
a  4:4:2  type  of  locomotive,  and  therefore  would  easily  re- 
quire 400  to  600  hp.  for  driving  it.  I  know  that  Allied 
journals  state  the  machine  is  like  a  railroad  engine  and  car- 
ries its  own  rails  along.  But  this  is  not  so.  These  'rails'  are 
continually  being  laid  over  the  most  torn  up  ground  imagin- 
able, and  the  simile  would  be  more  correct  if  they  would  say 
that  traction  is  by  means  of  a  pair  of  wheels,  one  on  each 
side,  with  a  theoretical  spoke  length  of  several  hundred  feet 
but  so  actuated  as  to  overcome  the  difficulty  which  this  radius 
would  cause  if  power  were  applied  at  the  geometric  center 
of  the  wheel.  We  have  not  as  yet  captured  a  tank',  chiefly 
because  when — as  it  happened  in  several  cases — a  'tank'  gets 
beyond  control,  it  is  blown  to  smithereens  by  the  army  of 
which  it  is  part,  so  as  to  keep  us  from  capturing  it.  Hence, 
you  understand,  all  these  statements  are,  so  far  as  the 
construction  is  concerned,  a  matter  of  deduction.  I  should 
not  be  surprised,  however,  if  these  huge  machines  were 
driven,  instead  of  by  gasoline  motors,  by  Diesel  engines.  By 
the  way,  isn't  there  a  similar  tractor  made  in  the  States?" 

An  American  Prototype? 

I  failed  to  recall  at  the  moment.  The  colonel  gave  me  a 
merry  look,  like  a  schoolboy  finding  that  there  is  one  thing 
he  knows  and  the  teacher  does  not,  and  opened  a  drawer  of 
his  office  desk.  After  a  few  seconds  he  handed  to  me  a 
catalog  of  the  Holt  tractor  factory?  There  was  an  illustra- 
tion of  what  no  doubt  served  as  the  original  type  for  the 
"tanks,"  the  caterpillar  drive  used  on  an  American  agricul- 
tural tractor. 

The  privates,  "Kanenenfutter,"  who  return  from  the 
trenches  for  a  brief  furlough  to  the  "hinterland,"  are  less 
easy  about  the  new  fighting  machines.  They  maintain  that 
when  the  "tanks"  were  first  introduced,  they  made  quite  a 
terrible  impression  on  the  soldiers  in  the  trenches,  and  it  took 
quite  a  while  until  the  suitable  artillery  could  be  got  into 
readiness.  But  now  the  "tanks"  are  said  to  be  a  normal 
feature  of  the  fighting  like  poisonous  gases,  and  the  soldiers 
with  their  marvelous  faith  in  the  ability  of  the  army's  rank 
feci  certain  that  very  shortly  their  effects  will  be  quite 
checked  and  possibly  beaten  by  a  counter-invention.  But 
there,  the  words  of  the  engineering  officer  will  probably  prove 
true. 

Friendly  Toward  America 

A  remarkable  feature  of  the  situation  at  present  is  the 
feeling  toward  America.  The  antagonistic  sentiment  which 
existed  about  a  year  ago  has  very  much  subsided,  and  the 
ideas  then  prevalent,  about  "revanche"  toward  America,  for 
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supplying  the  enemy  with  ammunition  and  for  restricting  the 
submarine  warfare,  have  almost  disappeared,  and  by  the  in- 
telligent Germans  are  passed  over  with  a  slight  embarrass' 
ment.  When  you  ask  them  about  it,  they  say  that  they  are 
so  certain  of  their  success  in  the  end,  that  they  will  need  their 
energies  for  something  else  than  hitting  back,  after  the  war, 
at  who  might  have  harmed  them  during  the  war.  The  fact 
is,  they  realize  that  they  will  need  very  much  raw  material 
when  the  seas  are  open  once  more,  and  that  it  is  no  use 
antagonizing  the  people  from  whom  you  will  have  to  buy 
most  of  it  and  who  will  find  customers  aplenty. 

Big  Tariffs  in  Europe  After  War 

Of  course,  trade,  like  everything  else,  will  be  very  different 
after  the  war.  New  methods  will  have  to  be  used,  both  in 
buying  and  selling,  and  especially  will  the  matter  of  credit 
and  payment  be  altered.  After  the  war,  especially  where 
such  articles  as  automobiles,  and  particularly  trucks,  are 
concerned,  a  considerable  part  if  not  most  of  the  business 
will  be  done  on  a  basis  of  instalment  payments  from  the 
consumer.  In  other  words,  American  exporters  here  will 
meet  a  similar  condition  to  that  prevailing  in  South  America, 
where  payments  are  on  long  terms.  It  is  not  improbable 
that  the  same  conditio*)  will  apply  to  all  of  Europe,  at  least 
the  Continent;  and  hence,  exporting  will  call  for  more  cap- 
ital than  it  did  before  the  war.  Add  to  this  the  likelihood 
that  every  one  of  the  European  States  or  groups  of  States 
will  surround  itself  by  a  tariff  wall,  and  it  follows  that  busi- 
ness with   Europe  after  the  war  will  be,  although  big, 


yet  not  an  easy  matter  to  transact,  nor  will  it  present  any 
opportunities  for  the  get-rich-quick  type  of  business  man. 

Preparation  Is  Imperative 

It  would  be  well  for  the  American  automobile  manufacturer 
who  is  at  present  reaping  handsome  profits  to  look  into  the 
future,  organize  his  plant  in  the  most  efficient  and  economi- 
cal manner  imaginable,  study  the  past  methods  required  in 
trading  with  different  European  countries  and  educate  their 
working,  selling  and  advertising  forces  with  a  view  to  taking 
up  the  hard  work  of  exporting  when  opportunity  will  present 
itself.  In  this  regard,  the  parable  of  the  wise  and  foolish 
virgins  will  once  more  prove  significant,  as  it  has  proved  so 
many  times  in  the  past. 

.Merchant  Marine  a  Necessity 

In  closing,  the  writer  would  like  to  add  one  more  thing 
which,  though  not  of  immediate  automobile  nature,  should 
make  American  manufacturers  think.  American  business 
men,  not  only  in  Germany  and  Austria,  but  also  in  Holland, 
Switzerland  and  Scandinavia  are  continually  bemoaning  the 
fact  that  there  is  so  little  of  an  American  merchant  marine 
with  ships  plying  between  the  old  and  new  world.  They  fall 
to  see  why  their  business,  often  enough  in  merchandise  which 
cannot  in  any  way  be  construed  to  be  contraband,  should  be 
paralyzed  and,  as  it  was  in  many  cases,  destroyed,  because 
nations  other  than  their  own  are  at  war,  and  things  seem  to 
have  come  to  the  point  where  the  belligerents  force  neutrals  to 
look  out  for  every  one's  interests  except  their  own. 


Fiat  Armored  Trucks  in  Battle  Service 


AMERICAN  automobile  chassis  are  numerous  on  the 
battlefields  of  France,  both  as  the  conventional  pas- 
senger car  and  covered  with  armor  plate.  These  ar- 
mored cars  are  built  both  on  motor  truck  and  passenger  car 
chassis,  depending  upon  the  character  of  the  service  for  which 
they  are  intended.  Thus  massive,  heavy  chassis  are  used  for 
field  work  where  thick,  weighty  armor  plate  is  a  necessity, 
due  to  possible  exposure  to  heavy  fire  and  where  speed  is  a 
secondary  consideration.  For  swift,  light  armored  types 
powerful  passenger  car  chassis  are  frequently  utilized,  the 
plating  not  being  as  heavy  since  these  cars  are  usually  em- 
ployed for  scout  work  and  quick  dashes,  so  that  they  are  not 
called  upon  to  sustain  heavy  rifle  or  artillery  fire  for  any 
length  of  time. 

A  number  of  the  armored  cars  now  in  service  in  the  Somme 
district  and  around  Verdun  are  built  on  Fiat  chassis  pro- 
duced in  the  American  factory  of  the  Fiat  Co.  at  Pough- 
keepsie,  N.  Y.  The  illustration  shows  one  of  these  Fiat 
armored  cars.  The  motor  is  a  55-hp.  type;  wheelhase  is  1'28 
in.;  transmission 
four-speed;  and 
clutch  multiple  disk. 
In  fact,  the  chassis 
with  the  exception 
of  heavier  springs, 
dual  rear  wheels, 
and  the  double  steer- 
ing controls,  is  iden- 
tical with  the  model 
55  passenger  car 
chassis  which  the 
Fiat  company  is  pro- 
ducing as  its  regular 
standard  car.  The 
chassis  is  equipped 
with  the  regular  for- 
ward   steering,  so 


Armored     car     bultt  on 
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that  the  front  driver  operates  the  car  as  under  ordi- 
nary conditions.  There  is  a  rear  steering  arrangement, 
so  that  the  second  operator  facing  backward  at  the  rear  end 
of  the  car  can  steer  the  car  backward  and  have  the  car  under 
the  same  control  as  the  front  operator — the  advantages  be- 
ing that  the  armored  car  can  run  up  as  close  to  the  firing 
line  as  desired,  use  the  turret  guns,  and  immediately  back 
straightaway  without  having  to  turn  around  and  subject  the 
car  to  broadside  firing  from  the  opposing  lines. 

The  radiator  at  the  front  of  the  car  is  armored  with  a  V- 
shaped  plate,  so  that  any  bullets  striking  will  be  deflected, 
without  doing  any  damage. 

On  the  chassis  are  mounted  two  rapid-fire  guns  in  re- 
volving turrets.  Both  the  front  and  rear  operator  are  pro- 
tected by  shields  over  the  slits  in  the  armor  plate,  through 
which  they  may  look  while  under  fire.  The  front  operator 
has  an  opening,  which  is  kept  open  when  not  in  danger,  but 
which  can  be  closed  down  to  the  minutest  point  when  ap- 
proaching -the  firing  line,  giving  almost  perfect  protection. 

The  chassis  is 
equipped  with  dual 
wheels  rear,  single 
wheels  front.  No 
air  is  used  in  the 
tires,  so  that  punc- 
ture is  not  as  seri- 
ous as  with  air-filled 
types,  the  regular 
casing  being  filled 
with  a  special  filler 
material  adopte-I  by 
the  English  govern- 
ment, although  these 
tires  are  mounted 
on  demountable  rims 
for  quick  changing 
if  necessary. 
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More  News  Is  Wanted  in  Advertising 

Value  of  a  Good  Name  Considerable— Important  That  Price  Be  Stated- 
Foolish  Catch  Words  Usually  Disliked  by  Buyers 


THE  difference  between  American  and  British  advertis- 
ing is  generally  accounted  for  by  the  statement  thai 
the  latter  is  "English,"  which  explanation  is  given  for 
anything  and  everything  that  the  Briton  does  in  his  own 
way.  But  that  the  English  ad  reader  is  just  as  keen  as  his 
American  cousin  for  attractive  advertising  and  for  ads  that 
"tell  him  what  the  thing  can  do"  and  what  it  costs  is  indi- 
cated in  a  letter  to  Tke  Motor,  England,  from  one  of  its 
readers. 

He  advances  the  very  modern  thought  that  there  is  not 
enough  sympathy  between  the  advertiser  and  the  prospective 
buyer,  a  criticism  that  is  not  necessarily  confined  to  the 
British  Isles.  "One  often  wonders,"  he  says,  "whether  the 
advertisers  can  regard  their  efforts  from  the  standpoint  of 
the  buyer. 

"The  commercial  value  of  advertising  cannot  be  too  highly 
esteemed.  To  be  known  is  essential,  and  since  first  impres- 
sions have  a  peculiar  adhesiveness,  much — very  much — de- 
pends upon  one's  introduction  to  some  new  commodity  placed 
upon  the  market.  Makers  vie  one  with  another  to  outdo  in 
attractiveness,  to  excel  in  superior  claims,  to  show  their  goods 
in  the  fairest  light,  and  thereby  eclipse  the  less-dazzling  ef- 
forts of  their  rivals. 

"Apart  altogether  from  any  commercial  or  speculative  pur- 
pose, the  scanning  of  the  advertisement  pages  of  such  a  paper 
as  The  Motor  is  full  of  interest,  and  one  often  wonders 
whether  the  advertisers  can  regard  their  efforts  from  the 
standpoint  of  the  buyer,  and  whether  they  fully  appreciate 
the  effect  upon  the  general  mind.  Sometimes  one  feels  con- 
vinced that  there  is  an  absolute  want  of  sympathy  between 
advertiser  and  purchaser. 

Must  Attract  Attention 

"To  attract  attention  to  an  article  is  the  primary  intention, 
and  this  may  be  accomplished  in  various  ways.  At  the  one 
extreme  is  the  depicting  of  the  absurdly  ludicrous,  freak 
forms  and  figures  and  faces,  distorted  and  grotesquely  ab- 
normal features;  but  the  effect  of  these,  though  at  first  they 
may  succeed  in  drawing  attention,  is  to  repel;  and  probably 
every  motorist  could  name  a  list  of  good  and  useful  articles 
which  are  studiously  avoided  simply  because  of  the  adver- 
tiser's design  which  offended  the  sense  of  propriety. 

"Just  now,  too,  the  figure  of  a  man  of  good  stature  and 
military  age  at  once  arouses  the  thought  that  he  ought  to 
be  at  the  Front  and  not  soliciting  a  purchase  of  his  goods.  To 
rescue  old  gods  from  the  backwaters  of  mythology  and  equip 
them  in  extremely  modern  guise  adds  no  fascination  to  the 
goods  they  are  supposed  to  adorn.  It  is  always  a  risk  to  in- 
sert a  face  as  a  winning  feature  of  an  advertisement,  unless 
that  face  have  some  peculiar  charm  or  virtue.  Some  adver- 
tisers, not  necessarily  in  the  motor  line,  have  ruined  their 
chances  of  success  by  publishing  abroad  their  own  likeness. 
We  often  enjoy  more  fully  goods,  as  also  literary  or  poetic 
work,  when  we  have  not  seen  and  do  not  know  the  manu- 
facturer or  author.  Some  geniuses  in  the  factory  and  at  the 
desk  are  insignificant  to  the  eye.  Nature,  at  times  sparing 
in  ber  natural  and  physical  gifts,  has  bestowed  vast  stores 
of  mental  ability  upon  her  unbeautiful  children. 

"An  advertisement  may  be  both  attractive  and  pleasing. 
There  are  some  we  have  turned  to  again  and  again  simply 
because  the  illustration  took  pleasurable  hold  upon  us,  and. 


unconsciously,  we  became  favorably  disposed  toward  the  thing 
itself.  High  art  has  been  enlisted  in  this  work  of  advertis- 
ing, and  a  sense  of  gratitude  toward  the  advertiser  has  led 
to  the  use  of  his — possibly — inferior  goods  to  the  complete 
exclusion  of  better  things  unhappily  proclaimed. 

"There  are  firms  who  cling  to  the  idea  that  antiquity  is 
still  a  virtue  in  the  market,  and  largely  declare  their  goods 
"The  Original,"  even  going  to  the  extent  of  naming  the  date 
of  birth  or  the  age  of  the  thing  described;  and  the  public, 
knowing  that  it  is  experience  which  teaches  the  moat  useful 
lessons  of  all,  and  that  a  hundred  minds  are  ever  busy  in  a 
more  or  less  successful  effort  to  improve  upon  any  commodity 
which  has  attained  to  favor,  prefer  goods  of  the  same  kind 
whose  making  has  no  marks  of  antiquity. 

"What's  in  a  name?"  is  a  stereotyped  question;  but  there 
iR  more  in  the  naming  of  an  article  than  some  makers  think. 
It  would  not  be  a  difficult  task  to  draw  up  a  fairly  long  list 
of  articles  which  one  would  not  care  to  ask  for  simply  because 
their  names  are  awkward  or  foolish.  Give  a  thing  a  simple, 
straightforward,  harmonious  name  and  the  battle  is  at  least 
partly  won.  When  people  are  uncertain  how  a  word  is  to  be 
pronounced,  they  hesitate  to  use  it;  and  if  that  word  be  a 
foreign  word,  whose  mispronunciation  would  be  a  mark  of 
lack  of  education,  educated  people  will  shun  it,  even  though 
it  mean  inconvenience  and  disadvantage  to  themselves,  far 
fear  of  a  slip. 

"A  man's  own  name  is  not  by  any  means  necessarily  suit- 
able for  his  goods.  Who  would  not  hesitate  to  inquire  about 
the  "Mary  Ann  carbureter"  or  the  "Simple  Simon  tire?"  The 
failure  to  appreciate  things  aright — a  failure  which  ia  dis- 
astrous from  the  sale  point  of  view — is  shown  in  such  nomen- 
clature as  the  "Little  Nell  motor  clog"  or  the  "Tiny  Tim  dif- 
ferential grease."  These  may  be  fantastic  exaggerations,  but 
they  have  their  counterpart  in  the  advertisement  pages  of 
some  journals. 

"What  the  buyer  really  wants  to  know  is  the  need  that  the 
goods  will  meet,  claims  that  have  borne  the  test,  while  one 
is  also  willing  to  accept  with  the  usual  scepticism  the  am- 
bitious expectations  of  the  makers.  These  have,  however, 
been  carried  to  such  an  extreme  that  the  inquiry  columns  of 
many  papers  are  full  of  requests  for  the  experiences  of  die- 
interested  users  as  to  whether  the  advertised  commodities 
actually  fulfill  the  promise  or  claim  of  the  advertisement 

State  the  Price 

"One  thing  more,  and  that  is  the  price.  Why  cannot  ad- 
vertisers state  the  price  of  their  goods?  The  withholding  of 
this  all-important  factor  ia  undoubtedly  detrimental  to  the 
salesman.  It  creates  suspicion.  It  is  said  that  many  ahop 
windows  show  no  prices  on  their  goods  because  the  sellers 
vary  the  price  according  to  the  apparent  spending  ability  of 
the  customer,  or  because  the  instructions  are  to  ask  at  first 
too  much  in  order  to  secure  custom  by  reduction.  These 
methods  will  not  do  to-day.  We  want  to  know  exactly  what 
a  thing  is  to  cost;  we  shall  then  know  whether  it  will  be 
worth  our  while  to  buy.  The  bartering  of  the  Eastern  fair 
is  not  according  to  the  genius  of  the  Western  buyer.  Adver- 
tisements count,  advertising  largely  controls  the  market;  but, 
after  all,  it  is  worth  that  wins,  and  the  advertiser  who  gains 
a  large  sale  by  fraud  or  deception  will  suffer  for  it  in  the 
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Should  Use  More  Female  Labor 


Automobile  Manufacture  Comprises  Marty  Operations 
Which  Can  Be  Performed  Equally  as  Well  as  by  Men 
— Hours  Should  be  Shorter  and  Pay  a  Little  Lower 

By  H.  W.  Allingham* 


Cutting  a  larg«  square  thread 

THERE  are,  in  automobile  manufacturing,  many  lighter 
jobs  which  could  be  done  quite  as  well  by  women  as 
by  men.  Such  work  should  be  paid  for  at  a  higher 
rate  than  it  has  been  the  practice  to  pay  for  woman  labor, 
but  at  a  slightly  lower  rate  than  men  would  expect  for  the 
same  work,  and  the  woman's  hours  should  be  a  little  shorter, 
perhaps  44  hr.  a  week  where  the  men  work  48  hr. 

In  showing  how  the  above  decisions  have  been  arrived  at 
it  will  not  be  possible  to  avoid  repeating  much  which  has 
already  been  published  in  the  daily  press  and  in  weekly  and 
monthly  magazines.  It  is,  also,  not  proposed  to  attempt  to 
argue  that  the  automobile  industry  is  more  suited  to  the 
employment  of  female  labor  than  any  of  the  other  industries 
at  present  employing  male  labor  almost  exclusively.  In  fact, 
all  the  arguments  which  may  be  put  forward  in  favor  of  the 
employment  of  women  in  the  automobile  industry,  apply  with 
equal  force  to  a  large  proportion  of  the  world's  industries. 

Until  the  European  war  forced  upon  the  European  nations 
a  careful  consideration  of  the  possibilities  of  employing 
women,  it  had  been  the  custom  there,  as  it  is  at  the  present 
time  here,  to  assume  that  certain  classes  of  work  were  "men's 
work,"  simply  because  men  had  been  customarily  employed 
on  such  work  since  its  inception. 

A  consideration  of  the  question  as  to  whether  such  an  as- 
sumption is  based  on  any  logical  reasoning  shows  that  in  the 
majority  of  instances  it  is  not.  Whether  work  is  suitable  for 
female  labor  or  not  is  dependent  on  two  main  considerations. 

(1)  The  manual  effort  required. 

(2)  The  skill  required. 


Consideration  of  1  needs  no  amplification.  2  should 
be  analyzed  further.  In  general  it  has  been  found  that 
the  more  skilled  manual  work  of  the  world  must  be 
planned  on  the  assumption  that  male  labor  will  do 
it.   The  reasons  for  this  are  as  follows: 

a.  By  virtue  of  the  skill  required,  a  more  or  less 
lengthy  period  of  apprenticeship  is  required,  during 
with  the  worker  is  an  expense  rather  than  a  divi- 
dend-earner. It  therefore  follows  that  it  is  desirable 
to  employ  such  people  on  skilled  work  as  may  be 
reasonably  expected  to  remain  active  producers  for  a 
large  part  of  their  lives.  This  rules  out  women  in 
general,  because  of  the  belief  that  they  are  more  un- 
certain than  men,  practically  never  working  after 
they  marry. 

b.  Ever  since  the  inception  of  the  "factory"  sys- 
tems less  than  100  years  ago  men  have  banded  them- 
selves into  unions  which  have  tended  to  limit  the 
employment  of  women,  and  of  unskilled  or  semi- 
skilled men. 

Mechanical  engineering,  covering  foundry,  ma- 
chine shops,  etc.,  has,  in  the  past,  almost  without 
exception  been  looked  upon  as  work  suitable  for 
men,  although  in  the  specialized  industries,  more  particularly 
in  the  higher  branches,  women  have  been  employed  regu- 
larly for  many  years.  Examples  of  this  are  light  brass- 
finishing,  core  making,  etc.,  while  in  the  electrical  trades  much 
of  the  light  work  is  now  looked  upon  as  women's  work.  The 
real  difficulty  is  to  determine  how  far  it  can  be  extended.  For 
example,  there  can  be  no  two  opinions  as  to  the  fact  that  the 
machining  of  a  f>-in.  shell  weighing  140  lb.  is  not  suitable 
work  for  women,  from  the  point  of  view  of  manual  effort  re- 
quired, although  it  may  be  from  the  point  of  view  of  skill. 


•Mr.  Alllnghutn  in  a  consulting-  production  enRim-rr  with  a  vrr\ 
wide  experience  both  In  Europe  and  In  America.  He  la  especially 
well  acquainted  with  the  automobile  factories  of  America  and  of 
l%m:!ann.  while  he  has  been  able  to  study  at  flrit  hand  much  of 
the  work  now  being-  done  by  women  in  Europe. 


Performing  surface  grinding  operation 
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F.ircmo   of   work.      A.iovf,   the  operator    ■   illuitrated   engaged  In 
marking  off,  and  at  tha  right  In  handling  heavy  parti 


Again  the  operation  of  high-speed-steel  hardening  furnaces, 
or  relieving;  lathes,  can  scarcely  be  expected  to  be  sufficiently 
standardized,  except  in  occasional  instances,  to  be  suitable 
for  female  labor.  Nevertheless  the  writer  in  his  own  factories 
has  been  agreeably  surprised  to  find  women  handled  all  the 
above  work  with  every  success,  after  careful  teaching.  The 
strictly  logical  line  to  follow  would  appear  to  be,  firstly  to 
determine  what  may  be  considered  the  limit  for  a  woman  in 
regard  to  manual  labor,  and  then  it  becomes  a  question  of 
balancing  up  the  objections  of  trades  unions  and  the  diffi- 
culties of  teaching. 

Overcoming  Objection* 

As  an  example  of  how  male  workers  may  be  handled  in  this 
connection,  I  will  give  an  instance  which  occurred  in  a  fac- 
tory where  I  was  production  engineer  some  5  years  ago.  The 
department  in  question  was  the  manufacturing  milling  de- 
partment, and  the  labor  regularly  employed  was  of  the  semi- 
skilled or  "machine  operator"  variety.  Some  of  the  work 
had  increased  in  volume  very  greatly,  and  we  had  put  in  jigs 
holding,  say,  fifty  small  pieces,  one  jig  being  filled  while  the 
other  was  cutting.  The  work  was  light,  and  labor  was  scarce. 
Realizing  that  to  start  girls  on  these  machines  would  be  an 
innovation  at  that  particular  shop,  and  likely  to  cause  trouble, 
I  called  a  meeting  of  all  the  men  involved,  and  asked  them 
what  their  objections  would  be.  They  had  all  the  usual  ob- 
jections and,  of  course,  said  they  would  not  work  if  women 
were  introduced.  I  went  in  detail  into  the  orders  in  the  de- 
partment and  through  the  capacities  of  the  machines  as  shown 
by  stop-watch  time-studies  (already  this  practice  for  setting 
rates  was  accepted  by  the  men)  and  gave  them  one  week  to 
bring  in  their  male  friends  to  man  the  machines.  If  they 
could  not  give  us  the  output  required  then,  we  should  have 
the  right  to  start  women,  giving  the  preference  to  the  men's 
sitters  and  friends.  The  result  was  twelve  women  out  of 
forty  workers  within  a  month,  the  women's  work  being  care- 
fully selected  so  as  not  to  clash  with  the  men's.  No  trouble 
was  experienced  and  the  men  could  not  be  rude  or  rough  to 
their  own  relatives. 

The  average  results  of  this  and  dozens  of  similar  experi- 
ences can  be  set  out  briefly  as  helping  to  point  the  way  to 
future  developments.  1.  Women  will  handle  small  delicate 
work  of  a  repetition  nature  more  quickly  than  men,  giving  a 
larger  output  per  hour. 


2.  Women  should  work  shorter  hours  than  men.  In  gen- 
eral 8  hr.  are  quite  enough,  and  a  44-hr.  week,  with  Saturday 
a  half  day  is  my  present  ideal,  just  as  the  48-hr.  week  is 
long  enough  for  men  working  at  an  efficient  speed. 

2.  The  task  per  hour  for  women  on  light  work  should  be 
as  high  as  for  men. 

4.  Rather  heavier  work  can  be  tackled  by  women  at  a 
rather  lower  speed  per  hour. 

It  is  doubtful,  however,  whether  the  need  for  women  to 
undertake  what  I  describe  as  rather  heavier  work  would 
arise  if  they  were  regularly  employed  on  light  work.  There 
is  so  much  light  work  in  the  world  at  present  done  by  men 
that  this,  at  any  rate,  merits  the  first  consideration.  For 
instance,  the  custom  in  some  countries  of  using  women  for 
snagging  and  fettling  castings  while  men  are  doing  plain 
light  engine-lathe  work  in  the  same  factory,  seems  to  be  quite 
wrong.  The  great  increase  in  quantity  production  in  the 
automobile  trade  has  caused  a  splitting  up  of  operations,  and 
a  state  of  standardization  of  small  operations  has  been 
reached  in  many  factories  to  such  an  extent  that  workers  en- 
tirely unfamiliar  with  factory  methods  can  learn  to  perform 
the  operations  quickly  and  skillfully  in  a  very  short  time. 
When  these  operations  are  light  and  do  not  involve  much 
strength,  there  would  seem  to  be  no  logical  reason  why  men 
should  be  employed  in  preference  to  women.  Such  operations 
include  almost  all  the  light  machining  operations  on  such 
parts  for  instance  as  valves,  aluminum  pistons,  etc.,  and. 
light  assembling  operations  on  units. 

Light  Machine  Work  Suitable 

The  classes  of  machines  capable  of  being  efficiently  operated 
by  women  are  the  lighter  varieties  of  drills,  milling  machines, 
plain  lathes,  punch  presses,  special  continuous  operation 
machines  and  hand  screw  machines;  automatics  are  not  among 
those  recommended  to  be  considered  at  first. 

In  regard  to  assembling,  much  of  the  electrical  work  and 
top  making  is  now  being  done  by  women,  and  the  extension 
of  women  to. the  other  components  would  appear  a  logical 
step.  For  example,  the  assembling  of  the  connecting  rod 
and  piston,  of  pumps,  of  carbureters,  even  of  the  differential 
gear  and  steering  gear,  would  not  on  the  face  of  it  appear 
to  afford  any  difficulties. 

The  question  of  the  reduction  of  wages  paid  is  an  economic 
one,  but  must  be  mentioned  here,  as  it  will  be  one  of  the  great 
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Women  operators  doing  what  wn  formerly  man's  work,  shaping 
amall  parts  and  grinding  In  valvea  of  truck  anglnea 


cauaes  of  objection  to  women  labor  on  the  pert  of  the  labor 
unions.  The  fact  that  women  have  received  lower  hourly 
wages  in  the  past  has  been  due  to  the  fact  that  so  large  a 
proportion  of  female  workers  have  not  been  entirely  de- 
pendent on  their  wages,  arid  also  that  a  very  much  smaller 
percentage  of  women  than  of  men  have  dependents  on  them. 
Thus  a  girl  of  18,  one  of  a  family,  goes  out  to  work.  She 
is  living  at  home,  and  a  wage  of  $7  a  week  is  almost  all 
pocket  money  to  her  and  she  would  not  trouble  to  join  a  union 
if  there  was  one.  From  the  above,  many  people  argue  that  it 
is  quite  logical  that  women  should  receive  lower  wages  than 
men,  because  wages  are  dependent  on  supply  and  demand. 

It  is  this  same  supply  and  demand  which  has  caused  the 
writing  of  the  present  article.  The  supply  of  male  labor  is 
unable  to  meet  the  demand.  This  has  caused  the  wages 
offered  to  increase  out  of  proportion  to  the  increase  in  the 
cost  of  living,  but  still  we  have  the  alternatives: 

(A)  Curtail  output 

(B)  Employ  women 

(a)  is  unsound  from  every  economic  standpoint  because  it  is 
tantamount  to  limiting  the  production  of  wealth. 
We  are  therefore  driven  to  adopt  (b). 

Now  comes  the  question:  Is  it  best  for  the 
country  at  large  that  where  male  labor  is  re- 
placed by  female  labor,  the  wages,  or  piece  work 
prices,  shall  be  the  same  as  previously,  in  which 
case  the  costs  will  remain  the  same,  or  shall  the 
wages  be  in  accordance  with  wages  paid  to 
women  doing  work  requiring  similar  physical  and 
mental  ability  in  other  trades?  If  we  pay  the 
same  wages  as  men,  we  may  embarrass  all  the 
other  industries  employing  women,  while  if  we 
pay  wages  similar  to  those  in  other  industries  we 
rause  dissatisfaction  to  the  men  previously  doing 
the  work. 

Must  Compromise 

The  writer's  belief  is  that  a  compromise  will 
be  effected.  The  wages  paid  at  present  for  semi- 
skilled or  un  skilled  work  are  proportionately 
higher  than  those  paid  for  the  highly  skilled  tool- 
makers,  for  example.  The  reason  for  this  is  that 
the  semi-skilled  work  has  been  increasing  at  such 
a  rate  that  operators  could  not  be  obtained  with- 
out offering  big  rates.    If  the  semi-skilled  work 


be  now  subdivided  into  light  and  heavy,  we  can  leave  the 
rates  for  heavy  as  they  are  now,  and  the  light  work  should 
be  logically  somewhat  lower-priced.  In  addition,  the  total 
wages  earned  by  a  woman  are  reduced,  if  she  works  shorter 
hours  than  a  man,  as  she  should  do. 

On  the  other  hand,  I  believe  wages  paid  to  women  in  the 
past  have  been  lower  than  they  should  be,  and  the  widow 
who  has  been  compelled  to  try  and  keep  her  family  on  the 
wages  she  could  earn  has  been  in  an  almost  impossible 
position. 

To  sum  up;  automobile  manufacture  has  expanded  so 
much  of  late  that  there  is  a  distinct  tendency  to  a  shortage 
of  semi-skilled  labor.  There  are  many  branches  of  the  work 
at  present  done  by  men  which  could  just  as  well  be  handled 
by  women.  Women  should  work  shorter  hours  than  the  men 
previously  employed  on  the  work.  Wages  should  be  slightly 
lower  than  those  received  by  men,  but  not  so  low  as  were 
customary  before  the  war.  Finally,  present  "war  wages 
should  not  be  taken  as  a  criterion,  although  the  shortage  of 
male  labor  will  continue  after  the  war. 


Women  employed  In  an  English  factory  fitting  erankcases  of  large  aviation 
englnea.    They  are  vary  successful  at  work  of  this  character 
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Committees  Manage  Perfection  Spring  Co. 

System  Eliminates  Individual  Management  of  Departments — 
Administrative  Committee  Supervises  the  Other  Twelve — Each 
Committee  Meets  at  Least  Once  a  Month — Duties  Outlined 


THE  Perfection  Spring  Co.,  Cleveland,  one  of  the  largest 
spring  producers,  is  operating  its  institution  under  a 

past  year  as  briefly  mentioned  in  The  Automobile  several 
weeks  ago.  The  system  aims  to  eliminate  individual  man- 
agement of  each  separate  department  and  to  substitute  for  it 
a  supervision  of  the  various  departments  by  means  of  com- 
mittees composed  of  officers  and  employees  and  arranged  and 
controlled  by  the  administration. 
The  administrative  committee  includes  Christian  Girl, 
and  general  manager;  W.  E.  Perrine,  assistant 
manager;  P.  A.  Connolly,  secretary;  T.  E.  Borton, 
r,  and  H.  H.  Newsom,  works  manager,  and  is  the 
supervising  committee  over  all,  determining  the  other  com- 
mittees, their  responsibility,  range  of  supervision  and  the 
departments  directly  under  their  control. 

There  are  in  all  thirteen  committees  which  are  classified 
as  administrative,  finance,  sales,  manufacturing,  engineering, 
standard  engineering,  purchasing,  safety,  welfare  and  em- 
ployment, patent,  salaries,  sport  and  recreation,  and  cost 
and  efficiency.  Their  range  of  duties  and  composition  are: 
Admrnittrative  Committee — 

Officers  of  company— Supervision  of  all  committees. 
Committee  on  Sale* — 

Sales  department  and  road  engineering  department — re- 
ports directly  to  the  president  or  assistant  general  manager. 

Chairman — the  president. 
Committee  on  Manufacturing — 
President,  assistant,  general  manager  and  works  manager 
ises  standard  manufacturing  and  new  process  and 
;  and  reports  directly  to  president  or  i 


Detail  prints  and  schedules  for  manufacturing  shall  be 
given  the  manufacturing  department  by  the  order  depart- 
ment. This  department  shall  have  charge  of  the  cost  depart- 
ment with  the  chief  cost  clerk  as  its  present  head.  Stock 
room  and  receiving  department  are  under  the  direction  of 
the  manufacturing  department.  It  shall  handle  all 
tools  entering  into  the  production  of  springs, 
i  works  i 


standard 
committee  includes  designing  and 
fists  of  the  head  of  the  laboratory,  bead  of  the 
spring  department  and  others  that  the  chairman  might 
desi  re. 

Standard  engineering  committee  has  as  its  duties  the  active 
work  of  designing  springs  in  process  of  manufacture— con - 
of  chief  engineer,  road  engineers  and  inside 
reports  directly  to  J.  G.  Uts,  chief  engineer, 
chief 


Composed  of  assistant  general  manager,  secretary  and 
works  manager.  Has  as  duties  the  purchasing  and  directions 
of  all  purchases.  The  purchasing  department  is  in  charge  of 
Mr.  Homan  who  is  directly  responsible  to  the  committee. 
The  department  has  one  man  assigned  to  the  purchase  of 
factory  supplies  and  tools  for  the  manufacturing  < 

Chairman — Assistant  general  manager. 
Committee  on  Safety,  Welfare  art 


Composed  of  the  secretary,  assistant  general 
works  manager. 

It  is  the  duty  of  the  committee  to  take  such  action  as  will 
sufeguard  employees  and  eliminate  or  reduce  accidents  to  a 

minimum. 

The  committee  on  welfare  will  assist  and  look  after  the 
welfare  of  employees  and  their  families. 

Employment  committee  shall  pass  upon  and  handle  such 
employment  problems  ns  come  outside  the  scope  of  the  regu- 
lar employment  agent. 

Chairman — The  secretary  of  the 
Committee  on  Patent* — 

Composed  of  officers  of  « 

Its  duties  are  the  supervision  of  the  application  and  prose- 
cution of  matters  referring  to  patents  and  the  investigation 
of  all  patents  submitted  from  outside  sources  to  the  company 
with  the  power  to  recommend  purchase  or  rejection.  Patent 
attorney  expense  is  authorized  by  this  committee  and  invoices 
audited  by  it  Patent  department  is  in  charge  of  the  chief 
engineer  who  reports  to  the  committee. 

Chairman — The  chief  < 


and  assistant 


of  president, 


Duties  to  handle  all  matters  pertaining  to  salaries. 

Chairman — The  president  of  the  company. 
Committee  on  Sport  and  Recreation — 

.  Consists  of  assistant  general  manager,  secretary  and  works 
manager,  and  also  the  manager  and  assistant  manager  of 
each  team. 

Duties  consist  of  arrangement  for  every  kind  of  recreation 
such  as  baseball,  bowling  and 
by  the  company. 

works  manager. 
Committee  on  Coat  and  Efficiency — 

Composed  of  works  manager, 
secretary  and  two  employees. 

Duties  consist  of  investigatioi 
systems- 
Chairman — The  works  manager. 
The  president  and  assistant  i 
ex-offlcio  of  all 

Any  committee  may  appoint  a 
proval  by  the  president  or  assistant  general  manager  and  all 
committees  are  governed  by  the  general  executive  committee 
composed  of  the  assistant  general  manager,  who  acts  as  chair- 
man, and  the  sales  manager,  chairman  of  the  engineering 
committee,  chairman  of  the  manufacturing  committee  and  the 
chairman  of  the  finance  committee.  It  has  charge  of  the 
execution  of  all  matters  pertaining  to  the  sale  and  manufac- 
ture of  the  company's  product  as  directed  by  the  policy  of  the 
board  of  directors,  which  is  represented  by  the 

Each  committee  meets  at 
oftcner  as  the  chairman  of  the  committee 

System  Is  Satisfactory 

The  committee  .system  has  been  in  operation  for  several 
months  and  up  to  the  present  is  giving  excellent  satisfaction. 
Many  advantages  have  accrued  including  broader  consider- 
ation of  factory  matters,  elimination  of 
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that  might  possibly  arise  in  the  purchasing  department,  rapid 
determination  of  a  balanced  stock  by  the  purchasing  com- 
mittee which  thus  permits  placing  purchase  specifications  for 
exact  requirements  when  needed  and  avoids  overstocking  of 
material,  increased  and  improved  production,  and  economy. 

The  co-operation  of  the  heads  of  departments  working  to- 
gether in  committee,  thus  effecting  co-ordination  of  effort, 
is  believed,  by  the  company,  to  have  produced  maximum  re- 
sults with  a  minimum  degree  of  labor. 

Care  has  been  taken  not  to  destroy  any  of  the  good  effects 
to  be  secured  by  decisions  which  are  the  result  of  careful 
study  and  analysis  of  the  members  of  the  different  commit- 
tees by  a  rule  which  forbids  any  employee  of  the  company 
except  the  president  or  assistant  general  manager  to  change 
or  cancel  any  decisions  as  rendered  by  a  committee  without 
firBt  consulting  the  chairman  of  that  committee.  If  in  his 
opinion  the  change  is  of  minor  importance  and  not  sufficiently 


of  consequence  to  require  a  committee  meeting  he  may  au- 
thorize the  change  over  his  signature.  Or  if  the  suggested 
change  is  for  betterment  and  is  important  he  may  submit 
it  at  once  to  the  committee,  as  for  example  if  a  road  engineer 
should  attempt  to  change  the  design  of  any  spring  after  the 
design  has  been  approved  by  the  engineering  committee, 
he  must  first  consult  the  chairman  of  that  committee. 

Final  Salary  Decision 

No  department  head  is  allowed  to  promise  or  file  applica- 
tion for  an  increase  in  salary  without  first  consulting  the 
chairman  of  the  salary  committee.  And  as  an  added  assur- 
ance to  the  perfect  operation  of  the  system,  and  in  order  to 
place  the  responsibility  for  its  conduct  upon  an  individual, 
the  chairman  of  the  executive  committee,  the  assistant  gen- 
eral manager  of  the  company,  is  given  the  veto  power  and 
final  decision  in  all  matters. 


Thermoid  Disk  Coupling  Replaces  Steel 


THE  recent  growth  in  popularity  of  fabric  couplings  im- 
mediately suggests  the  question  as  to  why  this  material 
should  be  more  satisfactory  than  steel.  It  will  permit  of  a 
slight  disalignment  of  the  running  parts,  it  is  true,  but  so 
will  a  steel  disk  coupling,  and  yet  steel  has  been  replaced 
by  the  fabric  in  more  than  one  instance. 

A  case  in  point  occurred  at  the  Mercer  plant  during  the 
spring  of  1914,  when  the  present  model  22-70  was  being  de- 
veloped. E.  H.  Delling,  who  was  at  that  time  chief  engineer 
of  the  Mercer  company,  was  developing  the  experimental 
chassis.  Originally  the  car  was  fitted  with  a  large  diameter 
flexible  leather  coupling  between  the  clutch  and  the  gearset, 
taking  up  all  the  play  between  the  engine  shaft  and  the 
main  shaft  of  the  gearbox. 

Changes  in  the  gear  in  the  gearbox  and  the  propeller  shaft 
brake  which  was  added  necessitated  a  different  type  of  joint 
in  place  of  the  leather.  The  leather  had  to  be  abandoned, 
as  it  was  found  that  with  tho  stresses  that  were  added  wfth 
the  propeller  shaft  brake,  it  would  not  be  strong  enough  in 
the  small  diameter  that  was  required. 

The  three  leather  disks  were  replaced  by  two  thin  leaves 
of  tempered  saw  steel  on  six  or  eight  cars  as  an  experiment. 
It  was  known  that  the  Btrength  of  these  leaves  would  be 
ample,  but  the  uncertain  part  of  the  coupling  was  its  action 
in  practice  and  very  soon  after  they  were  put  on  it  developed 
that  a  rattle  would  occur.  It  took  Beveral  days  to  locate  this, 
as  nobody  suspected  the  coupling  which  was  solidly  bolted 
together.  What  made  it  particularly  puzzling  was  the  fact 
that  the  rattle  would  occur  generally  on  direct  drive  and 
especially  when  running  light  or  coasting.  There  was  one 
peculiar  feature  and  that  is  the  rattle  would  never  occur 
until  the  car  had  been  run  for  10  or  15  min. 

The  steel  disks  in  the  coupling  were  finally  suspected,  and 
to  determine  if  they  were  really  at  fault  they  were  removed 
and  a  fabric  disk  coupling  made  by  the  Thermoid  Rubber 
Co.  was  substituted.  Immediately  the  rattle  ceased,  and  as 
a  result  of  these  experiments  all  the  Mercer  1915  as  well  as 
the  1916  and  1917  cars  were  equipped  with  the  Thermoid 
Hardy  disks. 

The  laminated  steel  disk  coupling  which  had  to  be  aban- 
doned is  shown  in  the  accompanying  drawing.  A  three- 
armed  dog  is  used  on  each  shaft  as  a  flange  member  and  so 
arranged  that  the  flange  arms  are  bolted  alternately  between 
the  arms  of  tho  flange  on  the  opposite  shaft.  The  flange 
members  are  secured  to  the  shafts  by  squared  ends  and  bolts 
which  fit  upon  the  ends  of  the  shafts. 

An  investigation  into  what  could  have  caused  the  noise  in 
a  coupling  of  this  nature  showed  that  it  was  due  to  a  slight 

the  gearbox.    This  would  cause  a  flexure  in  and  out  of  the 


disks,  similar  to  the  action  of  a  hand  in  pressing  the  bottom 
of  an  oil  can,  or  in  the  disk  devices  that  are  used  as  a  dia- 
phragm in  noise-making  instruments  This  in  turn  would 
transmit  a  torsional  vibration  to  the  gearset  pinion  whose 
teeth  would  naturally  vibrate  against  the  teeth  of  the  coun- 
tershaft gear,  the  clearance  between  the  teeth  being  0.004  in. 
The  rattle  would  not  show  up  for  the  first  10  or  15  min.  until 
the  grease  would  soften  and  cease  to  act  as  a  cushion.  After 
a  little  running  the  grease  would  thin  out  and  thereafter  the 
noise  would  be  heard. 

The  Thermoid  Hardy  disks  which  replaced  those  of  saw- 
steel  are  made  under  a  patented  process,  of  cross  layers  of 
high  grade  cotton  fabric  with  rubber  between  them,  and  they 
are  cured  under  compression  similar  to  a  tire.  Their  tensile 
strength  is  very  high  and  is  higher  than  that  of  leather  as 
tests  at  the  Columbia  University  have  shown  that  couplings 
of  the  design  illustrated  which  were  worked  out  by  E.  H. 
Delling  have  withstood  a  torque  of  21,000  inch-pounds  before 
fracture. 


Thermoid  Hardy  disk  coupling  for  drivashaft  mounting 
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Door  Spring  as  Aid  in  Assembling 


EDITOR  The  Automobile: — A  few  years  ago  when  au- 
tomobiles were  built  with  the  cylinders  cast  separately, 
it  was  not  much  trouble  for  two  men  to  replace  the 
cylinders  after  removing  them.  Now  we  have  cylinders  cast 
in  blocks  of  from  two  to  six  and  also  piston  rings  with  two 
and  three  parts,  making  it  almost  impossible  for  two  men  to 
assemble  a  motor,  unless  in  an  up-to-date  shop,  with  all  of 
the  latest  tools  at  hand. 

For  the  benefit  of  those  who  have  experienced  trouble  in 
entering  the  piston  rings  in  a  block  of  cylinders,  where  two 
or  more  pistons  are  entering  at  once,  the  best  helper  is  a 
%-in.  screen  door  spring.  Cut  the  spring  into  lengths,  which, 
when  stretched  tight  around  the  piston,  will  ride  down  with 
the  cylinder,  driving  the  rings  into  place  without  any  trouble. 
The  springs  can  be  easily 
as  they  have  served  their 
Trenton,  N.  J.  F.  F.  Palmer. 

Data  on  Mean  Effective  Pressure 

Editor  The  Automobile:— What  is  the  brake  mean  effec- 
tive pressure  or  the  mean  effective  pressure  of  an  internal 
combustion  engine? 

2 —  How  can  this  be  determined? 

3 —  What  is  the  pressure  on  the  latest  cars? 

Orange,  Cal.  A.  W. 

—At  the  instant  of  explosion  the  pressure  is  very  high  and 
falls  as  the  piston  descends.  The  mean  effective  pressure  is 
the  average  of  the  pressure  existing  throughout  the  firing 
stroke.  Since  a  certain  amount  of  power  is  used  up  within 
the  engine  and  by  friction  the  actual  power  delivered  nt  the 
flywheel  is  less  than  it  would  be  if  figures  from  knowledge 
of  what  the  mean  effective  pressure  really  is.  We  therefore 
take  the  mean  effective  pressure  and  multiply  it  by  a  decimal 
representing  the  percentage  efficiency  of  the  engine.  Thus 
if  the  actual  mean  effective  pressure  is  100  and  the  mechanical 
efficiency  75  then  the  brake  mean  effective  pressure  would  be 
75  lb.  per.  sq.  in.  In  actual  engines  this  brake  mean  effective 
pressure  varies  between  60  and  100  lb. 

2 —  When  a  horsepower  test  has  been  made  the  actual  power 
delivered  at  a  stated  number  of  revolutions  is  none.  We 
know  this  power  comes  from  so  many  strokes  of  the  pistons 
and  of  the  impulse  of  the  explosions.  Knowing  the  area  of 
the  piston  head  and  the  length  of  the 
know  the  brake  mean  effective  pressure. 

3 —  Answered  under  1. 

Troubled  by  Axle  Shafts  Breaking 

Editor  The  Automobile:—!  have  a  30-hp.  car  with  a  i 
floating  rear  axle;  the  axle  shafts  arc  1  5/16  in.  diameter  and 
at  outer  ends  run  in  roller  bearings  which  have  a  hardened 
steel  sleeve  1%  in.  outside  diameter,  1  5/16  plus  bore  which 
slips  over  the  axle  shaft  and  forms  a  bearing  or  inner  race 
for  the  rollers. 

The  axle  shafts  frequently  break  off  short  at  inner  end 
of  outer  bearing  and  to  remedy  this  I  intend  to  have  vana- 
dium steel  shafts  made  1%  in.  diameter,  dispense  with  the 
inner  race  of  bearing  and  let  the  axle  shaft  run  on  the 
rollers.   The  rollers  are  of  the  high  doty  type  and  only  about 


2  in.  long,  so  it  is  probable  that  the  rollers  would  cut  the 
shaft  bad  enough  in  a  few  thousand  miles  to  require  the 
replacement  of  the  shaft. 

Will  it  be  safe  and  proper  to  case-harden  the  outer  end 
of  the  axle  shaft?  I  intend  to  do  this  by  heating  the  outer 
end  of  the  axle  red  hot  in  a  bath  of  melted  cyanide.  Do  you 
know  of  a  better  method?  How  long  should  the  axle  be  left 
in  the  cyanide  bath? 

Should  the  axle  be  plunged  in  water  after  taking  out  of  the 
cyanide? 

My  car  is  a  1913  Reo  and  it  is  easy  to  make  the  change 
in  size  of  axle  shaft  without  any  large  changes  in  the 
axle  housing. 

Carthage,  Mo.  F.  B.  N. 

— You  should  have  no  difficulty  in  repairing  the  axle  in  the 
way  you  suggest.  It  would  probably  be  unwise,  however, 
to  attempt  to  harden  the  vanadium  steel  shaft  by  the  method 
you  mention  as  this  will  almost  certainly  make  the  end  very 
brittle.  You  do  not  say  whether  you  are  equipped  for  ac- 
curate heat  treatment,  Suppose  you  used  a  0.3  or  0.4  carbon 
chrome  vanadium  steel,  this  should  be  quenched  at  1650  deg. 
Fahr.  and  drawn  at  850  deg.  Fahr.  The  shaft  should  be 
gradually  tapered  from  the  back  of  the  bearing 
to  the  place  where  it  fits  in  the  differential  hub.  A 
easier  heat  treatment  perhaps  would  be  available  if  you  used 
3H  per  cent  nickel  steel  of  a  0.3  to  0.35  carbon,  allowing  this 
to  cool  slowly  after  forging,  heating  then  to  1650  deg.  Fahr., 
quenched  in  order  to  reheat  to  about  660  deg.  Fahr.,  allowing 
it  to  cool  slowly  in  the  air  after  this  last  heating. 

Wiring  Diagram  of  Wagner  System 

Editor  The  Automobile: — Kindly  give  wiring  diagram  of 
Wagner  12-volt  starting  and  lighting  system  on  1913  Moon 
48  roadster. 

Wilmington,  N.  C.  R.  W.  M. 

—Wiring  diagram  of  Wagner  12-volt  starting  and  lighting 
system  used  on  1913  Moon  is  illustrated  in  Fig.  1. 
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Fig.  1— Wiring  diagram  of  Wagnar  12-volt  atartlng  and  lighting 
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Empire  1-Ton  Axle  Has  No  Differential 


The  new  1-ton  worm -driven  axle  made  by  tha  Empire  Axle  Co.,  Dunkirk.  N.  V.  It  la 
characterized  by  tha  fact  that  It  haa  no  differential  and  la  tha  flrat  stock  aula  to  be  eo 
ofTered  on  tha  market  In  thla  country.  The  homing  la  of  the  three-piece  type,  following 
prevloue  Empire  practice.   The  central  part  of  the  housing  carrlea  the  worm  and  wheel  aa 

a  complete  unit 


Central  Part  of  Three- 
piece  Housing 
on  New  Truck  Type 

Carries  Worm — 
Brake  Shafts  Oiled 
from  Inside 


NO  differential  is  fitted  in  the  new  1-ton  worm-driven 
truck  axle  just  brought  out  by  the  Empire  Axle  Co., 
Dunkirk,  N.  Y.  This  is  the  outstanding  feature  of  the 
new  axle,  which  was  designed  primarily  for  use  by  trucks  of 
1-ton  capacity  to  sell  at  less  than  $1,000  and  for  converting 
passenger-car  chassis  Into  trucks  of  1-ton  burden.  It  is  the 
only  stock  worm-driven  axle  so  far  to  be  placed  on  the  market 
in  which  the  almost  universally  adopted  differential  has  been 
eliminated. 

Advantages  claimed  for  the  use  of  a  solid  axle  without  a 
differential  are  that  better  traction  is  obtained  over  snow  and 
bad  roads,  leas  tendency  toward  skidding  when  the  brakes 
are  applied,  greater  tire  mileage  and  an  appreciable  redac- 
tion in  the  weight  of  the  axle  assembly  itself. 

The  elimination  of  the  differential  enables  a  live  axle  to  be 
used  which  is  sufficiently  strong  to  carry  the  weight  and  take 
the  drive.  This  means  that  the  casing  for  the  worm  gear 
need  only  be  strong  enough  to  support  the  driving  stresses 
without  any  weight-carrying  function.  The  elimination  of 
the  differential  and  the  resultant  decrease  in  the  weight  of 
the  necessary  housing  makes  the  new  axle  light  and  simple. 

The  axle  is  designed  to  take  both  the  propulsion  and  the 
torque  through  the  springs,  and  is  provided  with  a  three- 
piece  housing  which  follows  previous  Empire  design.  The 
center  housing  carries  the  worm  and  the  worm  wheel  as  a 
complete  unit 

As  shown  in  the  sectional  view,  the  complete  housing  is 
open  from  end  to  end  and  is  characterized  by  a  new  con- 


struction in  which  the  brakeshaft  bracket  ia  hollow  and  in 
open  communication  with  the  interior  of  the  remainder  of  the 
housing,  thus  insuring  the  brakeshafts  a  sufficient  quantity 
of  oil  for  lubrication. 

The  worm  and  worm  wheel  are  of  the  straight  type.  The 
worm  is  of  3 H  per  cent  nickel  steel,  case-hardened  and  then 
ground  to  the  correct  tooth  form.  The  worm  wheel  is  cast 
from  special  phosphor  bronze  of  high  tensile  strength.  It 
is  cut  by  the  hobbing  process,  thus  producing  a  generated 
tooth. 

The  driveshafts  are  of  chrome  nickel  steel,  heat-treated  and 
ground  to  size.  They  are  of  the  three-quarter  floating  type 
and  are  supported  at  the  wheel  ends  on  double-row  radial- 
and-thrust  type  ball  bearings,  as  is  shown  in  the  left  of  the 
flection.  As  shown  at  the  right  of  the  section,  the  worm 
thrust  is  taken  by  double  heavy-duty  ball  thrust  bearings  and 
the  radial  loads  by  two  roller  bearings  of  the  Hyatt  type. 

The  brakes  are  internal-expanding,  with  drums  13 %  in. 
in  diameter  and  2>4  in.  wide.  The  spring  pads,  which  are 
integral  with  the  side  housings,  are  cubical  in  shape  and 
hollow,  forming  the  open  interior  connection  between  the 
housing  proper  and  the  brakeshaft  supports.  The  spring 
centers  are  38  in.  apart,  and  are  designed  for  springs  2V4  in. 
wide. 

The  tread  of  the  axle  is  56  in.  and  the  ratio  between  the 
worm  and  the  worm  wheel  is  7.2  to  L  The  axle  is  designed 
for  a  rated  load  of  3550  lb.  on  the  tires,  including  chassis, 
body  and  live  load. 


Longitudinal  half  aectlon  and  eection  through  the  worm  carrier  of  the  new  Empire  i-ton  axle  which  haa  no  differential  and  which  la 
dealgned  for  uae  on  trucke  of  that  capacity  to  aell  at  leaa  than  $1,000.  Note  that  the  aprlng  papa  are  cubical  and  hollow,  and  that  the 
brake  ehafta  are  lubricated  from  within  the  housing  through  the  open  communicating  paaaaga  formed  by  the  hollow  aprlng  pads. 
Aleo  note  the  itralght  worm  and  how  It  la  carried  on  thruet  ball  bearings  and  atralght  roller  bearlnga  for  the  radial  load.  The  axle 
I*  of  the  three-fourtha  floating  type,  mounted  on  double. row  radial-and-thruet  type  ball  bearlnga  at  the  wheel  enda 
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Blf  4Tire 

SEVERAL  radical  departures  from 
conventional  tire  construction  em- 
bodied in  the  Big  4  include  con- 
struction in  three  parts,  any  one  of  which 
may  be  replaced  if  damaged,  unusually 
low  air  pressure  required  and,  according 
to  the  manufacturer,  positive  puncture- 
proof  and  well-nigh  trouble-proof  qual- 
ities. The  tire  consists  of  two  side  walls 
and  a  non-skid  tread  rim,  an  idea  of  the 
construction  in  which  these  units  are 
assembled  being  given  in  the  accompany- 
ing illustration.  With  this  tire  it  ia 
necessary  to  carry  only  spare  side  walls 
and  tubes  instead  of  complete  spare  tires. 
The  tread  rim  is  claimed  to  be  exceed- 
ingly durable  and  the  replacement  of  the 
tread  or  one  or  both  of  the  side  walla  is 
much  less  expensive  than  to  buy  a  new 
tire.  Only  25  lb.  pressure  is  required 
for  a  34  by  4-in.  size,  as  compared  with 
80  lb.  for  an  ordinary  tire  of  these  di- 
mensions. 

The  company  also  manufactures  tires 
for  truck  use  which  are  claimed  to  give 
the  same  high  resiliency  as  the  ordinary 
pneumatic  tire  and  also  the  uninter- 
rupted Bervice  and  durability  as  the  solid 
type.  A  non-skid  tread  rim  ia  also  made 
for  winter  service  on  the  truck  tirea. 

 Big  4  Tire  and  Rubber  Co.,  Cleveland, 

Ohio. 

Chops  Piston  Ring 

This  is  a  compound  gray  iron  piston 
ring  made  of  several  sections  overlap- 
ping in  a  manner  said  to  prevent  leakage. 
Because  of  the  compound  construction 
an  even  pressure  is  exerted  on  the  cyl- 
inder walls  and  the  ring  will  accommo- 
date itself  to  worn  pistons,  it  is  claimed. 
Price,  each,  3*4  In.  diameter  or  under,  $1 ; 
4%  in.  and  under,  $1.25;  5*  in.  and  un- 
der,  $1.60.— Chopa  Piston  Ring  Co.,  264 
East  Jefferson  Avenue,  Detroit. 

Pillsbury  Hnbpul 

This  is  a  combination  hubcap,  wheel 
puller  and  a  device  for  pulling  the  car 
out  of  mud  holes.  It  is  made  exclusively 
for  Ford  and  Model  490  Chevrolet  cars. 
The  hub  pull  is  quickly  attached  to  each 
rear  wheel  of  either  of  the  carB  above 
mentioned  by  simply  unscrewing  the 
original  hubcap  and  inserting  the  de- 
vice in  its  place.  It  may  be  left  on 
permanently  if  desired,  and,  as  it  is 
neatly  designed  and  nickel-plated,  does 
not  detract  from  the  car's  appearance. 

The  rubber-covered  special  hooks 
which  attach  to  a  rope  are  hooked  around 


Section  through  Big  4  tlr«.  showing  the 
two  tide  wall!  and  (he  tread  rim 


Chopa  compound  piston  ring 


Fulton   Peerless  machinists'  vise 
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the  spokes  the  rope  wrapped  once  around 
the  hob,  then  carried  forward  or  back- 
ward from  the  underside  and  anchored 
to  a  stake,  telephone  pole,  tree,  post  or 
any  stationary  object;  the  motor  is  then 
started  and  the  wheels  slipping  causes 
the  cable  to  be  wound,  which  pulla  the 
car  gradually  out  with  much  greater 
leverage  than  could  be  obtained  with  the 
motor  on  ordinary  traction.  The  device 
may  also  be  used  for  removing  wheels 
from  the  rear  axle  without  stripping 
threads.  The  price  per  set  is  $6. — Pills- 
bury  Mfg.  Co.,  Minneapolis,  Minn. 

Fulton  Machinists'  Viae 

This  light  weight  swivel  base  viae  is 
suitable  for  the  repair  shop.  The  jaws 
are  cast  steel  welded  onto  the  face  of  the 
vise,  giving  a  very  strong  construction. 
The  vise  may"  be  swivaled  to  any  desired 
position  and  firmly  locked  by  a  taper 
head  bolt  Price,  No.  295,  with  3-in. 
jaws,  $7.50;  No.  31,  with  4-in.  jaws, 
$10.50. — Fulton  Machine  &  Vise  Co., 
Lowville,  N.  Y. 

Rotary  Jack 

As  shown  in  the  illustration,  this  jack 
ia  inserted  under  the  axle  and  the  car 
driven  ahead  slightly  so  that  the  axle 
and  wheel  are  automatically  lifted  up  on 
the  jack  which  is  built  on  the  rotary 
lever  principle.  The  device  is  composed 
of  two  main  parts  together  with  an  ad- 
justable pillar  for  axleB  of  different 
heights.  The  jack  is  made  of  malleable 
iron  and  weighs  7  lb.  It  sells  for  $2.50. 
—Rotary  Jack  Mfg.  Co.,  340  Moore 
Building,  San  Antonio,  Tex. 

Waynelight  Headlight  Regulator 

The  Waynelight  ia  a  small  transformer 
designed  to  steady  the  headlight  illumi- 
nation of  Ford  cars.  The  current  passes 
from  the  magneto  through  the  trans- 


Loft— Two  views  of  the  Rotary  Jack,  showing  upper  and  lower  extreme  adjustment*. 
Right— Rotary  Jack  In  use  under  a  car  aula 
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former  to  the  lamps,  which  are  wired  in 
multiple.  Such  wiring  prevents  the  pos- 
sibility of  both  lamps  going  out,  as  is 
the  case  with  the  usual  series  winding. 
It  is  claimed  that  the  transformer  fur- 
nishes a  steady  light  at  all  speeds  above 
10  m.p.h.  The  installation  is  simple,  it 
being  only  necessary  to  substitute  6-volt 
lamps  in  place  of  9-volt  lamps,  attach  the 
present  headlight  wire  to  one  of  the  mag- 
neto terminals  of  the  transformer,  and 
ground  the  other  transformer  terminal 
to  the  frame.  A  pair  of  wires,  each  con- 
nected to  a  lamp,  extend  to  the  two  lamp 
terminals  of  the  transformer.  The 
Waynelight  may  be  placed  on  the  dash, 
under  the  hood  or  floorboards,  or  wher- 
ever it  is  most  convenient  Price,  $3.65. 
— General  Electric  Co.,  Fort  Wayne,  Ind. 

Spotlight  Push  Switch 

This  push-button  switch  placed  in  the 
neck  of  the  spotlight  permitR  the  hand 
that  directs  the  rays  to  also  control  the 
current.  Two  buttons  project  from  the 
switch — one  black  and  one  white.  Pres- 
sure on  the  white  button  causes  the  lamp 
to  light,  if  out;  the  black  button  is  used 
to  shut  the  lamp  off.  The  switch  is  insu- 
lated by  means  of  a  fiber  sleeve,  and  the 
push-buttons  are  put  in  place  in  the 
switch  after  it  has  been  placed  in  the 
small  neck  of  the  lamp. — Cutler-Hammer 
Mfg.  Co.,  Milwaukee,  Wis. 

Compound  Air  Compressor 

Air  is  taken  into  the  large  cylinder  of 
this  twin-cylinder  air-cooled  air  com- 
pressor and  compressed  to  about  50  lb. 
per  square  inch;  at  this  pressure,  and  at 
about  one-quarter  of  its  original  volume, 
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it  is  delivered  to  the  small  or  high- 
pressure  cylinder,  which  compresses  it  to 
its  final  pressure.  This  system  is  claimed 
to  give  higher  efficiency,  to  require  less 
power  and  to  reduce  the  wear  on  the 
parts.  Belt  drive  is  used,  either  from  a 
genera]  power  line  or  directly  from  a 
motor.  In  this  last  case  the  motor  is 
mounted  on  four  uprights  at  the  top  of 
the  compressor,  making  a  very  compact 
arrangement.  Complete  installations,  in- 
cluding Bteel  air-storage  tanks  of  any  ca- 
pacity, are  handled. — United  Engine  & 
Mfg.  Co.,  Hanover,  Pa. 

Utility  Luggage  Lock 

Luggage  may  be  locked  to  the  robe- 
rail  or  foot-rest  with  this  lock.  Two 
steel  fingers  may  be  closed  together  and 
locked,  securing  the  articles  to  the  car. 
For  example,  gloves  or  coats  may  be 
clamped  to  the  steering  wheel,  a  suitcase 
may  be  locked  to  the  foot-rest  or  the 
control  levers  may  be  fastened  to  the 
steering-wheel  quadrant,  thus  prevent- 
ing the  theft  of  the  car.  Two  keys  are 
supplied  with  each  lock.  Price,  $1. — 
Backus  Novelty  Co.,  Smetheport,  Pa. 

Badger  Spring  Bumper 

The  Badger  two-piece  spring  steel 
bumper  is  designed  for  indestructibility 
and  may  be  fitted  to  almost  any  car. 
The  cross-bar  is  made  of  high  quality 
spring  steel  specially  tempered,  though 
very  resilent  to  cushion  a  shock,  is  suffi- 
ciently stiff  to  protect  the  parts.  The 
bar  may  be  adjusted  to  any  angle  de- 
sired. Price,  $12  with  2-in.  nickel  bar; 
$10.50  with  black  bar.— Auto  Parts  Mfg. 
Co.,  Chicago,  111. 

E.  &  S.  Towing  Truck 

This  is  u  wrecking  truck  that  may  be 
clamped  beneath  the  axle,  thus  support- 
ing the  car  and  permitting  it  to  be  towed 
in.  Two  14-in.  wheels  with  an  18-in. 
tread  arc  mounted  on  a  malleable  iron 
frame  that  has  an  adjustable  upright 
clamp  that  may  be  bolted  to  the  axle. 
Two  towing  poles  are  included,  one  10  ft. 
long  for  a  rear  axle  break,  and  one  5 
ft.  long  for  front  axles.  All  bearings 
have  grease  cups  and  the  total  weight  is 
160  lb.  Price.  $27.60.— Ellis-Smith  Mfg. 
Co.,  Buffalo,  N.  Y. 

Edison  Lamp  Assortment 

A  display  box  of  assorted  sizes  of 
Edison  Mazda  lamps  has  been  brought 
out  to  aid  dealers  in  their  sales  work. 
The  assortment  is  the  minimum  stock 
which  any  dealer  should  carry  and  will 
enable  him  to  meet  the  lamp  requirements 
of  90  per  cent  of  all  the  gasoline  and 
electric  cars  for  1914,  1915  and  1916. 
The  lamps  are  arranged  in  an  attractive 
container  and  a  list  of  the  lamps  carried 
is  printed  on  the  cover  of  the  container. — 
Edison  Lamp  Works  of  General  Electric 
Co.,  Harrison,  N.  J. 
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Factory 


Jenkins  Machine  Co.,  Sheboygan.  Wis., 
has  been  purchased  from  W.  W.  and 
Louis  Woln  by  A.  G.  Studeman,  for- 
merly an  executive  of  the  Falls  Machine 
Co.,  Sheboygan  Falls,  Wis.,  and  Mark 
Hoeper,  until  now  assistant  treasurer  and 
purchasing  agent  of  the  J.  I.  Case  Plow 
Co.,  Racine,  Wis.  The  Jenkins  company 
is  capitalized  at  $70,000  and  will  not 
change  its  name  or  capital  for  the  pres- 
ent. 

Osborne  Casting  Co.,  Racine,  Wis.,  re- 
cently organized,  expects  to  take  occu- 
pancy of  its  new  15-ton  gray  iron  foun- 
dry on  Jan.  1. 

Burned  Fuel  Saver  Co.,  Milwaukee, 
Wis.,  has  been  organized  by  A.  A.  Giese 
and  A.  J.  Melms  to  manufacture  carbure- 
tion  auxiliaries  and  similar  appliances 

f?r  &  .a,nn^?n0bUe  tr'd*-  Th°  C8pitel 
stock  is  $10,000. 

Nu-Way  Puncture  Cure  Co.,  capital 
stock  $20,000,  has  been  organized  in 
Green  Bay,  Wis.,  to  manufacture  a 
fibrous  compound  for  automatically  seal- 
ing punctureg.  R.  C.  Moore  Is  the  in- 
ventor. Offices  have  been  opened  at  403 
West  Walnut  Street,  Green  Bay. 

Four-Whe*!  Drive  Auto  Co.,  Clinton- 
ville,  Wis.,  is  spending  approximately 
$20,000  in  new  tools  and  equipment  for 
additions  now  being  completed.  It  hns  a 
standing  order  for  twenty  trucks  per 
week  for  an  indefinite  period,  and  is  now 
producing  four  a  day.  By  Jan.  1  the  cut- 
put  is  to  be  six  a  day. 

Commercial  Body  Co.,  Trenton,  N.  J., 
manufacturer  of  bodies  for  automobiles, 
acquired  property  at  809  South  Broad 
•et  for  an  addition  to  its  plant. 


Perfection  Tire  Co.  will  commence 
work  soon  on  the  erection  of  a  plant  at 
Niagara  Falls,  Ont.,  for  the  manufacture 
of  tires  and  rubber  goods. 

Packard  Motor  Car  Co.  has  acquired 
additional  property  in  Long  Island  City, 
adjoining  its  present  plant,  on  which  It 
will  erect  an  eight-story  building,  more 
than  doubling  its  present  facilities. 

International  Rubber  Co.,  South  Bend, 
Ir.d.,  maker  of  automobile  tires,  is  push- 
ing the  erection  of  its  new  plant  in  this 
city.  The  building  will  be  completed  by 
Dec.  12.  Half  of  the  brickwork  on  the 
building,  which  will  be  382  by  80  ft.,  is 
already  done.  The  building  with  its 
equipment  involves  an  expenditure  of 
about  $200,000.  The  plant  is  located  on 
the  Vandalia  tracks  and  Edwin  Boule- 
vard, in  the  southern  part  of  the  city. 
The  company  has  established  1500  selling 
branches. 

H.  W.  Kardell,  president  of  the  Kardell 
Motor  Car  Co.,  plans  to  build  a  factory 
in  Alton,  Mo.,  to  build  a  motor  plow. 

Simplex  Automobile  Co.,  New  Bruns- 
wick, N.  J.,  has  opened  the  Simplex  Rec- 
reation League.  The  old  Middlesex  Club 
house  in  Highland  Park  has  been  trans- 
formed into  club  quarters  for  its  employ- 
ees. The  league  was  organized  by  the  di- 
rectors of  the  company  for  the  benefit  of 
the  men  who  are  employed  at  the  plant 
and  their  families. 

McCord  Mfg.  Co.,  Wyandotte,  Mich., 
will  build  an  addition. 

R  H.  Reynolds  &  Co.,  New  Albany, 
Ind.,  Is  erecting  an  automobile  Woodstock 
plant,  combining  two  factories  now  at 
Corydon  and  De  Pauw,  Ind. 


Personal 

J.  K.  Stewart,  of  the  Stewart-Warner 
Speedometer  Corp.,  Chicago,  111.,  has  pur- 
chased 2V4  acres  of  ground  on  Jacxson 
Avenue,  Long  Island  City. 

M.  D.  Randall  heads  the  Randall  Mo- 
tors Corp.,  New  York  City,  to  handle  the 
wholesale  and  retail  distribution  of  the 
Grant. 

G.  F.  Blake  has  been  appointed  district 
sales  manager  of  the  Auburn  Ignition 
Mfg.  Co.,  Auburn,  N.  Y.,  maker  of  the 
A.  I.  M.  Auburn  and  Blazer  spark  plugs 
and  valve  lifters. 

H.  H.  Cobe  and  C  F.  Coe  have  joined 
the  Burd  High  Compression  Ring  Co., 
Rockford,  111.,  organization  in  Boston, 
Mass.  Mr.  Cobe  has  been  in  the  auto- 
mobile field  since  1003,  being  connected 
with  the  Haynes,  Locomobile,  Jackson, 
Palmer  Singer  and  G.  ft  H.  Carbureter 
Co. 

W.  J.  McKechnie  has  been  appointed 
general  manager  of  the  American  Forg- 
ing ft  Socket  Co..  Pontiac,  Mich.  He  was 
for  4  years  chief  accountant  of  the  Rut- 
enber  Motor  Co.,  Marion,  Ind.  The  Amer- 
ican Forging  ft  Socket  Co.  makes  forg- 
ings  and  bow  sockets  for  automobile 
makers. 

C  E.  Col  lard,  formerly  Philadelphia 
branch  manager  of  the  Chase  Motor 
Truck  Co.,  and  C.  N.  Gillette,  Southern 
division  sales  manager  in  the  same  or- 
ganization, have  both  severed  their  con- 
nections with  that  company  to  become  as- 
sociated with  the  Selden  Truck  Sales  Co., 
Rochester,  N.  Y.  Mr.  Collard  becomes 
division  sales  manager  in  the  Philadel- 
phia territory,  while  Mr.  Gillette  assumes 
the  same  position  in  the  Southern  terri- 
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ASSOCIATIONS 

IS—  Boston,  Mum..  National 
Ann.  of  Au 
Accessory  Jo 
Ins. 

2-9 — Electricians'  Country- 
will*  Celebration. 
»— New  York  City,  National 
Automobile  Chamber  of 
Commerce,  Annual  Ban- 
quet at  Waldorf-Astoria. 
»-ll— New  York  City,  So- 
ciety of  Automobile  Engi- 
neers Mtd-Wtnler  meeting. 
Thursday,  Jan.  11.  S.  A. 
E.  day.  Annual  Banquet, 
Hotel  Btltmorc.  Special 
perform  ance  Zlcgf eld'a 
Midnight  Follies. 
10— New  York  City.  Motor 
and  Accessory  Manufac- 
turers' Banquet,  Waldorf- 
Astoria. 

Nov.  IS— New  York  City.  S.A.  E. 

Meeting. 
Nov.  23— Philadelphia.  Pa..  S.  A. 

E.  Meeting. 

CONTESTS 

Nov.  It  and  18 — Santa  Monica. 
Gal.,  Vanderbilt  Cup  and 
Grand  Prix  Races). 


Nov. 


Dec. 


Jan. 


Jan. 


Nov. 


Nov. 


18 — Phoenix,  Aria.,  100- 
mile  free-for-all  Track 
Race.  Arizona  State  Fair. 
24  and  25— Newark.  N.  J.. 
24-Hr.  Endurance  Run  of 
N.  J.  Automobile  and  Mo- 
tor Club. 


Nov.  JO— Uniontown.  Pa.,  I 
way  Race. 

Nov.  20 — Los  Angeles,  CaL,  As- 
cot Speedway  200  -  mile 
Championship  Race. 

WI7 

April — Los  Angeles  to  Salt  La  Wo 
City  Road  Race. 

May  19— New  York  Metropolitan 
Race  on  Sheepahead  Bay 
Speedway. 

May  30 — Indianapolis  Speedway 
Race,  Championship. 

June  t — Chicago,  III  .  Speedway 
Race,  Championship. 

June      23  —  Cincinnati, 
Speedway  Race. 

July  4 — Omaha.  Neb..  Speeds 
Race,  Championship. 

July  14  —  Dea  Moines.  Iowa. 
Speedway  Race.  Cham- 
pionship. 

July  28 — Tacoma.  With.,  Speed- 
way Race.  Championship. 

Aug.  4 — Kansas  City  Speedway 
Rare. 

Sept.  I — Cincinnati,  Ohio.  Speed- 
way Race.  Championship. 
Sept-  15  —  Providence,  R.  I.. 
Speedway  Race,  Cham- 
pionship. 
Sept.  28—  New  York.  Speedway 
Race.  Championship. 


Oct.  27  — New  York 


8HOWS 

Nov.  10-18 — Providence,  R.  1., 
Show,  Rhode  Island  Auto- 
mobile Dealers'  Aaan. 

Nov.  20-25 — Worcester. 
Show,  Worcester 
Worcester 
Dealers'  Assn. 

Dec.    2-9  —  Springfield, 

Show.  Auditorium.  H.  W- 
Stacey.  Mgr. 

Dec,  18-20—  San  Francisco.  Cal.. 
Automobile  Salon  I>e  Luxe. 
Palace  Hotel  I.  R.  Gates. 

Dec  3»-?an.  t— Cleveland.  Ohio. 
-Sixteenth  Annual  Show, 
Wlgmor*  Coliseum.  Cle' 
land  Automobile  Club. 
Jan  —First  Pan-Ame 
nautlc 

York  City;  Aero  Club  of 


Jan. 


Oct. 

Oct  l: 


City  Speedway  Jan.  20-2? 
Speedway  Raee, 


S-1J  _  N«w  York  City, 
r.  Crand  Central  Pal- 
n^atlona^oAutornoblle 

J-IO1—  Fort  DodgeT^'la.. 
State  Convention.  Iowa 
Retail  Automobile  Dealers' 


l.th 
Au- 


i?-!7— Rochester,  N.  Y., 
Show,  Exposition  Park, 
Rochester  Auto  Trades 
Assn. 

Jan.  «-Feb.  ».  1917  —  Chicago. 
III.,  Show,  Coliseum,  Na- 
tional Automobile  Cham- 
ber of  Commerce. 
Jan.  20-27— Montreal,  que.,  Au- 
tomobile Trade  Asun. 
Fab.— Newark,  N.  J„  Show.  First 

Regiment  Armory. 
Feb.    S-10-Minneapolls,  Minn.. 
Show,   Minneapolis  Auto- 
mobile Trade  Assn. 
Feb.  10-18 — San  Francisco,  Cal . 
Pacific  Automobile  Show. 
O.  A.  Wahlgreen,  Mgr. 
Feb.  ls-25-Sl.  Louis.  Mo..  Show 
Auto  Manufacturers'  and 
Dealers'  ' 


19-24— Syracuse.  N.  Y., 
Show,  State  Armory,  Syra- 
cuse Dealers'  Assn. 
Feb.  28-March  3— Omaha,  Neb., 
Show:  Auditorium.  Omaha 
Automobile  Show  Assn. 
March  6-10  — Boston.  Mass.. 
Show.    Mechanics'  Bldg.. 

Automobile  Dttl- 


March  e-lO-Ft 

Northern  Iowa  Show,  New 
ilnal    Warehouse,  G. 
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tor^ with  headquarters  at  Charlotte, 

N.  C. 

J.  F.  Hill,  who  has  been  manager  of 
the  Splitdorf  Service  A  Sales  Co.  branch 
at  Kansas  City,  Mo.,  for  the  past  4  years, 
recently  resigned  his  position  and  will 
open  a  garage  business  at  Waterville, 
Me.  His  successor  as  manager  at  Kan- 
sas City  is  0.  J.  O'Donnell,  recently  with 
the  Chicago  office  of  the  same  company. 

Newell  Lyon,  for  3  years  general  sales 
manager  of  New  York  State  for  the 
White  Co.,  has  been  made  manager  of 
the  Kansas  City  branch  of  the  company, 
recently  established  after  purchase  of  the 
Kansas  City  White  Co.  from  J.  H.  Toole. 
Mr.  Toole  is  now  taking  a  vacation  and 
his  future  plans  arc  not  announced,  al- 
though he  may  be  connected  with  the 
branch. 

N.  L.  Le  Blond,  formerly  secretary  and 
general  manager  of  the  Hannibal  Motor, 
Wagon  ft  Body  Co.,  Hannibal,  Mo.,  has 
been  made  Western  manager  of  the 
Dearborn  Motor  Truck  Co.  and  will  make 
his  headquarters  at  Kansas  City.  Au- 
gustine Gilmore,  formerly  of  Chicago, 
succeeds  Mr.  Le  Blond  in  the  Hannibal 
company  as  general  manager,  Miss  Hat- 
tie  Salee  being  made  secretary. 

A.  D.  Plugboff  has  resigned  as  vice- 
president  and  general  manager  of  the 
Willys-Overland  Co.  of  California  and  as 
vice-president  of  the  Overland-Pacific, 
Inc.  He  is  leaving  San  Francisco  imme- 
diately for  an  extended  trip  through  the 
Eastern  factories  before  announcing  his 
future  plans.  He  has  been  connected 
with  the  automobile  trade  for  18  years, 
having  been  associated  with  J.  W.  Leavitt 
whon  he  handled  the  Overland  on  the  Pa- 
cific Coast. 

W.  L.  Burgess,  St.  Louis,  manager  of 
the  tire  and  tube  department  for  the 
Dorris  Motor  Car  Co.,  has  resigned  to 
become  sales  manager  for  the  Sterns 
Tire  &  Tube  Co.,  that  city. 

W.  F.  Kaeip,  manager  of  the  Franklin 
Motor  Car  Co.,  Baltimore,  Md.,  has  been 
elected  president  of  the  Baltimore  Auto- 
mobile Dealers'  Assn.  C.  H.  Reeves,  Jr., 
of  the  Foss-Hughes  Co.,  was  elected  vice- 
president,  and  E.  S.  Bliven,  of  the  Stand- 
ard Motor  Co.,  secretary  and  treasurer. 

E.  T.  Backus,  who  came  to  Baltimore, 
Md.,  on  Aug.  1  and  assumed  charge  of  the 
headquarters  of  the  Ford  Motor  Co.  in 
this  city,  has  been  appointed  one  of  the 
three  assistants  to  N.  A.  Hawkins,  gen- 
eral sales  manager  of  the  Ford  company, 
with  headquarters  at  Detroit.  Mr. 
Backus  was  in  charge  of  the  Ford 
branches  in  Dallas  and  Houston,  Tex., 
before  coming  there.  A.  A.  Grisham, 
assistant  manager  here,  succeeds  Mr. 
Backus  as  manager  of  the  Baltimore 
headquarters.  K.  G.  Harig,  a  Balti- 
morean,  who  was  in  charge  of  the  State 
wholesale  department,  becomes  assistant 
manager.  H.  W.  Ford  will  be  the  suc- 
cessor in  Mr.  Harig's  old  place. 

H.  O.  Foakltt  has  been  placed  in  charge 
of  the  Jackson  Motor  Co.  branch  at  Law- 
rence, Mass. 

W.  R.  Dudley,  St.  Louis,  manager  of 
the  Vesta  Battery  &  Equipment  Co.,  has 
been  transferred  to  the  Chicago  branch 
as  a  traveler,  and  is  succeeded  by  F.  G. 
Fulkcrson,  formerly  of  Cleveland. 

F.  E.  Miles  has  become  purchasing 
agent  of  the  Lewis  Motor  Corp.,  Detroit, 
Mich.  Mr.  Miles  was  formerly  connected 
with  The  National  Motor  Vehicle  Co. 

Z.  B.  Leonard  has  resigned  his  position 
with  The  Perfection  Spring  Co.,  Cleve- 


land, Ohio.  He  was  formerly  head  of  the 
laboratory. 

Floyd  Robinson  of  251  Putnam  Ave- 
nue, Detroit,  advertising  manager  of  the 
Regal  Motor  Car  Co.,  Detroit,  Mich., 
was  seriously  injured  recently  when  he 
was  struck  by  a  motorcycle.  His  skull 
was  fractured.  Later  reports  are  'hat 
Mr.  Robinson's  condition  is  much  im- 
proved. 

E.  J.  Warren,  formerly  general  man- 
ager and  treasurer  of  the  Crosby  Co., 
Bangor,  Me.,  will  open  in  January  his 
new  store,  the  Auto  Supply  &  Rubber 
Co.,  on  Post  Office  Square,  with  a  full  line 
of   automobile   accessories   and  rubber 


Dealers 

Fisk  Rubber  Co.,  Philadelphia,  has  ar- 
ranged to  lease  a  four-story  building 
which  will  shortly  be  erected  at  664-66 
North  Broad  Street  at  a  cost  of  $100,000. 

Henry  A.  Rowan.  Jr.,  Co,  2036  San- 
som  Street,  Philadelphia,  has  taken  over 
the  agency  for  the  Smith  Form-a-Truck. 

Kassey  Motors  Co.,  Philadelphia  agent 
for  the  Hal,  has  moved  into  its  new  show- 
room at  Broad  and  Brown  Streets. 

Garwood  Motor  Car  Co.,  2248-52  Eu- 
clid Avenue,  Cleveland,  Ohio,  has  been 
organised  to  distribute  the  Pathfinder  In 
northern  Ohio. 

J.  R.  Flaanery.  Jr.,  formerly  of  Still- 
man  St  Hoas,  has  entered  into  partner- 
ship with  Wm.  C.  Brightly,  Englewood, 
N.  J.,  to  conduct  a  garage  and  general 
machine  shop  under  the  name  of  Brightly 
&  Flannery,  Inc. 

Standard-Racine  Rubber  Co.,  Oneida 
and  Jefferson  Streets,  Milwaukee,  dis- 
tributer of  Racine  tires  and  a  general 
line  of  accessories,  will  build  a  new  tire 
and  accessory  store  at  As  tor  Street  and 
Juneau  Avenue,  on  a  comer  site  measur- 
ing 175  by  135  ft.  The  present  quarters 
will  be  continued  as  a  general  accessory 
and  supply  house. 

Jesse  A.  Smith  Auto  Co,  215  Wiscon- 
sin Street,  Milwaukee,  State  distributer 
of  Hudson  cars  since  1911,  has  taken  a 
long-term  lease  on  the  Welch  garage 
building,  Grand  Avenue  and  Seventh 
Street,  which  has  just  been  vacated  by 
Harry  Newman,  Inc.,  former  Chalmers 
distributer.  It  is  one  of  the  largest 
buildings  in  Milwaukee  devoted  exclu- 
sively to  automobile  distribution,  being 
four  stories  high  and  containing  nearly 
50,000  sq.  ft.  of  floor  space. 

Weber  Implement  &  Automobile  Co, 
St.  Louis,  Mo,  has  taken  the  Maxwell 
agency  and  the  Brinkmann  Motor  Car  Co. 
has  withdrawn  from  business,  its  affairs 
being  liquidated.  Coincident  with  this, 
G.  C.  Brinkmann,  former  president  of  the 
Brinkmann  Motor  Car  Co,  filed  a  volun- 
tary petition  in  bankruptcy  in  which  his 
liabilities  were  given  as  $32,198  and  his 
assets  at  $87,  of  which  $5  was  rash. 

Aniser  Mfg.  Co,  St.  Joseph,  Mo,  has 
changed  its  name  to  the  Mechanical  Belt 
Co,  and  is  now  marketing  the  Crowe  fan 
belts  exclusively.  This  product  will  be 
sold  through  the  jobber. 

Willys-Overland  Co.  has  opened  a  show 
and  sales  room  at  71  Broadway,  Yonkers, 
N.  Y. 

Motor  Car  Sales  Co..  Bloomington.  Ill, 
has  broken  ground  for  u  new  garage.  This 
structure  will  be  located  at  406-410  West 
Washington  Street.  The  company  will 
utilize  the  building  as  a  sales  agency  for 
the  Chalmers  and  Dodge. 


J.  W.  Leigh  Motors  Co,  St.  Louis,  has 
leased  space  in  the  Plaza  Hotel  building 
at  3302-4304  Locust  Street  us 
tors  for  the  Apperson. 

Paul  Crawford,  Birmingham,  Ala.. 
State  agent  for  the  Chandler,  has  opened 
his  new  salesroom  at  406  Twenty-first 
Street. 

Spangler-Tubba  Motor  Co,  Boston,  k— 
been  formed  to  handle  the  MetX. 

Stockyards  Garage,  Denver,  is  the 
name  of  a  new  business  opened  at  East 
Forty-seventh  Avenue  and  Lafayette 
Street  to  deal  in  accessories.  The  man- 
ager is  A.  J.  Mosley. 

Rocky  Mountain  Auto  galea  Co,  a  new 
concern  at  204  Sixteenth  Street,  distrib- 
uter of  Auburn  cars  and  Gladiator  tires 
for  Colorado,  Wyoming  and  part  of  Ne- 
braska and  South  Dakota,  has  added  the 
Regal  distributing  agency  for  Colorado 
and  half  of  Wyoming. 

Roberts  Auto  Co,  Denver,  Marmon  dis- 
tributer for  Colorado  and  Wyoming,  has 
moved  from  220  Sixteenth  Street  into  a 
new  $20,000  building  at  1231-1239  Broad- 
way. 

George  H.  Estabrook.  Denver,  is  now 
the  business  name  for  the  Briscoe  and 
Hollter  distributing  agency  for  Colorado 
and  Wyoming,  formerly  conducted  as  the 
Briscoe  Auto  Sales  Co,  of  which  Mr. 
Estabrook  was  president  The  location  is 
still  1646  Broadway. 

Mulford  Bros,  Streator,  111,  have 
opened  the  old  Halladay  garage,  corner 
of  Kent  and  North  Sterling  Streets,  and 
will  carry  on  a  general  business  in  the 
repairing  of  automobiles  and  sale  of  sup- 
plies. 

Tioga  Automobile  Co.,  Philadelphia 
Hupmobile  dealer,  has  sold  out  to  a  firm 
headed  by  Robert  McCormick,  who  was 
formerly  in  charge  of  sales  for  Hurley  ft 
Early,  this  city.  The  new  company  is 
looking  around  for  larger  quarters,  and 
is  at  present  located  at  332  North  Broad 
Street. 

Rirhwine-Haines  Co-,  Philadelphia,  has 
leased  the  showroom  at  719  North  Broad 
Street,  where  it  will  handle  the  Liberty 
car.  The  territory  includes  Pennsyl- 
vania, New  Jersey,  Delaware  and  Mary- 
land. 

The  Thomas-Bonner  Co,  accessories, 
electrical  goods,  etc,  152  Sixth  Street, 
Milwaukee,  has  been  released  from  bank- 
ruptcy litigation  instituted  in  September. 
Creditors  have  caused  the  action  to  be 
dismissed  and  the  business  will  be  con- 
tinued without  interruption, 

E.  E.  Williams  and  Clarence  Heider- 
scheid,  proprietors  of  the  Kingdom  Ga- 
rage in  Hardin,  111,  dissolved  partner- 
ship, the  former  purchasing  the  interest 
of  the  latter.  Mr.  Heideracheid  remains 
in  Hardin  and  will  devote  his  time  to  the 
Ford  car  agency  and  service  station.  He 
has  let  the  contract  for  a  new  garage  and 
sales  agency  on  Main  StTeet. 

(Jar be r  &  Habecker,  Washington,  HI, 
have  dissolved  partnership.  The  former 
will  continue  the  garage  and  sales 
agency,  while  Mr.  Hubecker  will  occupy 
the  W.  H.  Long  building  and  will  open 
a  garage  and  sales  agency  of  his  own. 
Mr.  Garber  will  continue  to  handle  the 
Ford  car.  while  the  other  lines  previously 
handled  by  the  firm  will  now  be  in  charge 
of  Hnbecker. 

Moerachell  Electric  &  Auto  Supply  Co, 
St.  Louis,  announced  that  H.  E.  Q.  Kuhn, 
factory  expert  on  Rnyfield  carbureters, 
has  joined  that  company  to  handle  Ray- 
field  business. 
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HIGHWAY 

57 a:  and  Cfwclve  Cylinder  Cars' 
You  Get  Them  Both— 


the  buyers  of  Sixes  and  the  buyers  of  Twelves 
when  you  are  the  National  dealer. 

Analyze  the  automobile  industry  and  here  is 
what  you  find;  National' last  year  was  the  fastest 
growing  company  building  cars  in  the  better-grade 
class;  National  built  America's  first  stock  Sixes;  the 
success  of  National  Sixes  made  possible  the  next 
great  multi-cylinder  improvement,  the  Twelve. 

Motor  experts  have  devoted  sixteen  consecutive 
years'  work  on  National  motors. 

Furthermore,  the  Only  One 

Of  all  the  leaders  in  the  better-grade  class,  National  is  the 
only  one,  that  offers  this  season,  in  addition  to  cars  with 
V-type"  motors  (Twelves)  a  line  of  successful  six- 
cylinder  cars. 

GET  BOTH  BUYERS  BY  BECOMING 
THE  NATIONAL  DEALER 

Hlfhtray  SU  J17S0  Hifhway  Twtki  S2IS0 

National  Motor  Vehicle  Company,  Indianapolis 
Sixteenth  Succenwful  Year 
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At  last  we  can 
a^ain  promise 

PROMPT  DELIVERIES 

INCREASED  DEMAND  for  fine  motors 
lias  kept  us  heavily  oversold  for  months, 
in  spite  of  energetic  efforts  to  increase  our 
capacity  as  fast  as  our  husiness  increased. 

THE  BUDA  ORGANIZATION,  a  35- 
year  outgrowth  of  the  Quality  First  idea, 
cannot  he  increased  on  short  notice  with- 
out a  departure  from  our  fundamental 
policy — a  thing  which  we  never  consider. 

We  are  pleased  to  announce  that  we  have  at  last, 
nevertheless,  reached  the  point  where  we  can  make 
prompt  deliveries,  though  we  cannot  promise  that 
this  condition  will  he  permanent 

97ie  BUDA  COMPANY 

HARVEY  sv'»6SS  ILLINOIS 
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—  the  only 
automobile  clock 
that  tells  the 
risSht  time 

because  it  is  the  only  clock 
made  specially  for  automobiles 
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Size  5x8  inches — Fits  your  pocket. 

Two  bindings — 

Flexible  leather  75  cents 

Heavy  cardboard.  . .  .50  cents 

Book  Department 

THE  CLASS  JOURNAL  CO. 

239  WEST  39th  STREET,  NEW  YORK 


BOILED- 
D  O  W  N 
SERVICE 

<  llll  1 1 1 11 II I II  HI  1 1  f  1 1 1  i  1 1 1  IIIHIHIllirrTTTTTTTTT 

WHAT  YOU  SHOULD 
KNOW  ABOUT  ELEC- 
TRIC  STARTING 
AND  LIGHTING 
iiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiin 

ELECTRICAL  FACTS 

The  author  of  this  work 
spent  weeks  in  the  service 
stations  of  practically 
every  important  lighting 
and  starting  system  manu- 
facturer, for  the  sole  pur- 
pose of  getting  facts  on 
diagnosis  and  repair  of 
electrical  troubles.  The 
book  tells  how  to  locate 
troubles  and  repair  them. 

Not  a  superfluous  word  is 
included.  Exactly  how  to 
find  and  how  to  repair  it — 
this  is  all  you  want  to  know 
and  this  is  what  is  given. 

This  boiled-down  service 
handbook  will  enable  YOU 
to  locate  electrical  troubles 
and  repair  them  without 
having  to  wade  through 
masses  of  irrelevant  mat- 
ter. It  will  save  time, 
money  and  patience. 
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Pride  of 
Ancestry 


Haynes 
Built  in  1897 

h' ,  ■  i    to  run  mny 
whwrm,"  MUr«  t  he  o,t%?n«r 
Wmltmr  £.  Smith,  of 
Bound  Brook,  *V.  J. 


Pride  of  Ancestry — based  on  performance, 
makes  those  fortunate  enough  to  possess  it  careful 
to  "Carry  on  the  Good  Name." 

Look  at  this  Old  Haynes — still  in  the  ring 
— after  all  these  years. 

The  Haynes  Automobile  Company  is  mighty 
proud  of  the  long-wearing  qualities  of  this  old  car — 
and  mighty  careful  to  build  long-wearing  qualities  into 
the  present  Haynes  product  (illustrated  below). 

So  you  naturally  look  foi" — and  find- 
Bound  Brook  Graphite  and Bronze  Oil-Less  Bearings 

among  the  other  high  quality  units  that  enable  the 
Haynes  Car  to  stand  up  and  deliver  service  year  after  year. 


The  builders  of  the  Haynes  Car 
know  that  a  motor  car  lives  only  as  long 
as  its  non-adjustable  bearings;  they  know 
that  many  of  these  hearings  arc  so  located 
as  to  be  difficult  or  impossible  to  keep  prop- 
erly lubricated ;  they  know  that  non-lubri- 
cated bearings  wear  out  fast — 

Consequently  they  use  Bound  Brook  Oil- 
Less  Bearings,  tliat  need  no  oiling.  These  bearings 
are  "oiled  for  life"  when  they  are  made.  Once  installed 
they  may  be  forgotten  for  they  take  care  of  themselves — 
need  no  attention  of  any  kind — and  while  they  work  per- 
icctly  without  oil,  oiling  will  not  hurt  them. 

They  run  with  a  smoothness  and  last  for  a 
length  of  time  that  no  ordinary  bearings  could  hope 
to  equal. 

Not  only  the  Haynes,  but  nearly  all  Amer- 
ican quality  built  cars  are  equipped  in  places  with 
Round  Brook  Oil-Less  Bearings.  Bound  Brook  Bear- 
ings in  a  car  usually  mean  that  only  quality  units  are 
used  throughout. 

Bound  Brook  Oil-Less  Bearings  are  made 
only  to  order,  according  to  the  specifications  of  the 
manufacturers  using  them. 


Haynes 
Built  in  1916 


All  G*nuln«  Graphite*)  Oll-L*a«  Bearings  mro  made  bjr 

Bound  Brook  Oil-Less  Bearing  Company  ^^ersey" 

inrr  imlittm  in  thr  m  an  u  fac  t ure  of  Oil  I  r  i  •  Bearing*  far  mora  than  a  quarter  of  a  century 
Alao  manufacturer*  o#  NIGRUM  "IMPREGNATED  WOOD"  Oil-Lew  Bearing* 
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THE  outstanding  features  of  Wcidely  12-cylinder 
V  type  motors  are  their  surprising  simplicity, 
their  remarkable  accessibility  and  their  excep- 
tional power  due  to  their  valves  being  located  in  head, 
to  their  light  reciprocating  parts  and  the  large  application 
of  aluminum  in  their  construction. 

Other  interesting  constructional  advantages  arc: 
A  Force  Feed  oiling  system  operated  by  gear  driven 
pump  supplies  the  three  main  bearings  and  through  the 
drilled  crankshaft  supplies  the  connecting  rod  bearings. 

A  batik  plate  in  the  crankcase  just  above  the  oil  level 
prevents  splash. 

Connecting  rods,  crankshaft,  camshaft,  valve  rocker 
arms,  etc.,  all  drop  forged. 
All  moving  parts  enclosed. 

All  electrical  equipment  and  water  pump  mounted  on 
side  of  motor,  leaving  valve  alley  clear. 

Spark  plugs  set  in  outer  side  of  heads. 

Carbureter  suspended  between  cylinders  from  alumi- 
num water  jacketed  intake  pipe. 

Water  tunnel  through  crankcase  from  pump  insures 
same  temperature  of  water  in  each  side  of  motor.  Tunnel 
reinforced  with  steel  tube. 

Cylinders  cast  in  triplets  and  staggered  to  allow  side 
by  side  connecting  rod  construction. 

Heads  cast  in  sets  of  six,  one  on  each  side  of  motor 
attached  to  two  sets  of  cylinders. 

Valves  in  head  operated  by  rocker  arm  and  push  rod 
construction. 

Water  circulation  by  pump  driven  from  generator 
shaft. 

Cooling  fan  belt  driven  from  pump  shaft  has  adjust- 
ment for  taking  up  slack  in  belt. 

Oil  filler  standpipc  at  front  of  motor. 


Bore— 2K-. 
Stroke— S*. 

Piston  displacement — J89  cu.  in. 
Orrrall  length  of  motor— 49H  in. 
Overall  width  of  motor — 2i  9/16  in. 
Overall  height  of  motor — SS  5/16  in. 
Valve  diameter — 1  9/32  in. 
Crankshaft  main  bearing! — 2!i  in. 
diam. 

Crankshaft  conn,   rod  bearing! — 2" 

diam. 


Specifications 

Length    crankahaft    main  bearing!, 
rear  4".  crater  2H",  front  2J4", 
width  crank  pin  bearing.  2H". 
Camshaft  bearing!— 1  11,  16"  diam. 
Length    camshaft  bearings — rear  2 
15/16",  center  2  9/16",  front  1%". 
Crankshaft  main  bearings — babbitt. 
Crankshaft  conn,  rod  bearing— brass 

backed  habbitL 
Width  of  timing  gear  face — IV. 
For  further  information — write,  or 
call  on  us. 


W  E'hD 
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IT  should  be  borne  in  mind  that  the  new  Michelin 
Universal  Tread  is  the   product  of  four  years 
careful  experiment  both  in  laboratory  and  on  the 
road. 

In  addition  to  its  great  durability  and  resiliency 
the  new  Michelin  Universal  Tread  affords  unusual 
protection  against  skidding  due  to  the  unique  design 
of  the  extra  heavy  added  non-skid  tread.  This 
tread  is  a  combination  of  the  really  valuable  features 
of  suction  type  non-skids  and  the  raised  or  studded 
types,  and  it  unites  in  the  one  casing  advantages 
never  before  thought  possible. 

Like  the  Michelin  flat  tread  the  secret  of  the 
remarkable  durability  of  this  new  casing  is  in  the 
extra  heavy  broad  flat  added  tread,  a  tread  that  sticks 
to  the  ground  when  the  car  is  started,  without  wearing 
away  as  result  of  slipping. 

Again  let  us  emphasize  the  point  that  while  the 
tire  is  the  highest  possible  quality  that  can  be  built, 
the  prices  are  no  higher  than  ordinary  tires. 


MICHELIN  red  rubber  inner  tubes  really  enjoy 
their  world-wide  reputation  because  of  two  basic 
features  of  their  construction. 
First:  Michelin  Inner  Tubes  are  compounded  from 
certain  quality-giving  ingredients  which  prevent  them 
from  becoming  brittle  or  porous  and  which  preserve  their 
velvety  softness  indefinitely. 

Second:  Michelin  Tubes  arc  not  simply  pieces  of 
straight  tubing  with  their  ends  cemented  together, 
but  they  are  formed  on  a  ring  mandrel  to  exactly  the 
circular  shape  of  the  inside  of  the  casing  into  which 
they  fit  perfectly. 

MICHELIN  TIRE  COMPANY 

Mi  11  town    -     -     -     -     New  Jersey 
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Why  the  Case  "Forty" 
Sells  So  Easily 

Reasons  That  Dealers  Give 


Power  —  abundant  power  to  send  this 
long,  Strong  car,  loaded  to  full  capacity, 
through  miles  of  mud  and  straight  up  hills 
where  scores  of  other  cars  falter. 

Beauty — striking  beauty  expressed  in 
the  high,  imposing  hood,  in  the  long, 
sweeping  lines  of  the  body  and  in  molded 
curves  and  rich  finish. 

Comfort  —  riding  comfort  and  luxury 
due  to  the  120-inch  wheclbase,  Case  canti- 
lever spring  suspension,  roomy  body,  sep- 
arate front  seats,  and  real  grain  leather 


upholstery.  AH  these  in  a  car  at  $1190, 
remember.    And — 

Public  Acceptance — the  unshaken  confi- 
dence which  men  have  in  all  Case  products 
and  have  had  for  three-quarters  of  a  century. 

This  Public  Acceptance  of  Case  depend- 
ability means  that  half  your  battle  is  won 
when  you  start  to  make  a  sale. 

Compare  this,  please,  with  the  argu- 
ment, time  and  persuasion  necessary  to 
sell  other  cars  that  do  not  possess  Cuse 
quality. 


Write  for  Surprising  Proposition 

At  present  wo  are  expanding  our  organization  of  dealers  in  a  few  localities  where  Cuse  has  no  local 
representation.    Our  plan  is  the  iuo.it  attractive,  we  believe,  that  any  reliable  maker  has  to  offer. 

To  investigate  this  before  we  withdraw  it,  will  well  repay  any  good  aggressive  dealer.  Write  us  today. 

J.  L  CASE  T.  M.  CO.,  Inc.,  113  Liberty  St.,  Racine,  Wis. 

FOUNDED  1842 

CASE 
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Supplying  the  Sinews 


Coiyrlcbt  1U18  by  til*  Part  Photo  Newa. 


GASOLINE  for  a  submarine  must  be  of  the  highest  quality. 
The  dangerous  undertaking  of  the  undersea  boat  demands 
the  best.  , 

There  is  a  very  suggestive  story  in  this  illustration  showing 
THAT  GOOD  GULF  GASOLINE  being  delivered  to  the 
United  States  Submarine  "D-l"  at  New  London,  Conn.,  prepara- 
tive to  its  participation  in  the  maneuvers  of  the  Atlantic  Squad- 
ron off  the  Massachusetts  coast,  Sept.  5th,  1916. 

Gasoline  good  enough  for  submarine  service  is  certainly  good 
enough  for  you — and  far  better  than  others  you  can  buy  at  the 
same  price. 

Put  THAT  GOOD  GULF  GASOLINE  in  your  tank,  and  feel 
the  exhilaration  of  More  Power  in  your  motor. 

GULF  REFINING  COMPANY 

I  hf  l  arji-it  Independent  Refining  Company  in  the  World 

General  Sales  Offices:  Pittsburgh,  Pa.,  U.  S.  A. 

DISTRICT  SALfcS  OFFICES: 
New  York,  Philadelphia,  Doeton,  Atlanta,  Tampa  New  Orleans.  Houston 
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TAKE  OUT  THAT  KNOCK 


THAT  knocking  in  your  engine,  the  difficulty  you  have  negotiating 
■*  hills — the  poor  acceleration  response — lack  of  power — extravagant  use  of 
and  gas  —  noisy  motors  —  in  fact  fully  80%  of  your  engine  trouble  is 
:arbon  in  your  cylinders.    Clean  them  out  with 


oil  and  gas  —  noisy 
caused  by  just  one  thing 


Johnson  s  Carbon  Remover 

and  your  engine  will  run  like  it  did  the  first  500  miles — quietly  and  full  of "  pep" . 
No  matter  how  choked  up  your  motor  may  be  Johnson's  Carbon  Remover 
penetrates  and  softens  the  carbon — then  the  heat  from  the  engine  burns  and 
pulverizes  it  so  that  it  blows  out  of  the  exhaust  as  you  operate  your  car. 

YOU  CAN  DO  IT  YOURSELF       SAVE  YOUR  BATTERIES 


Why  pay  from  $3.00  to  $5  00  for  hav- 
ing the  carbon  burned  out  of  your 
cylinders  when  you  can  easily  do  it 
yourself  without  laying  up  your 
machine,  without  even  soiling 
your  hands.  You  can  apply  it  to 
the  motor  warm  or  cold  and  let  it 
remain  in  an  hour  or  over  night, 
whichever  is  the  most  convenient. 

SAVES  GASOLINE 

Clean  cylinders  reduce  the  consump- 
tion of  gas  from  1 2%  to  20%  giving 
you  the  maximum  power  and  speed 
from  the  minimum  amount  of  fuel. 
Johnson'sCarbon  Remover  saves  you 
money  because  the  economy  in  fuel 
effected  by  its  use  more  than  makes 
up  the  price  of  the  Carbon  Remover. 


There  is  nothing  that  runs  down  your 
batteries  like  the  self-starter.  Free- 
from-carbon  cylinders  greatly  facil- 
itate starting.  The  use  of  John- 
son's Carbon  Remover  every  1000 
miles  will  keep  your  engine  clean 
and  sweet  and  always  at  its  high- 
est efficiency.  It  does  not  in  any 
way  injure  the  oil  in  the  crank  case. 

OUR  GUARANTEE 

You  take  no  chances  for  we  guarantee 
Johnson's  Carbon  Remover  without  equiv- 
<>i  a!  ion.  No  matter  how  much  you  use 
or  how  you  use  it,  Johnson 's  Carbon 
Remover  cannot  injure  any  part  of 
your  motor.  It  is  absolutely  harmli  --. 
to  everything  except  carbon.  You  couM 
soak  your  engine  in  it  for  days  with- 
out the  slightest  injury.  We  guarantee 
it  to  be  free  from  acids  and  chemical*. 


Introductory  Offer 

We  will  send  you  In- 
prepaid  express  for 
$1.00  (bill  or  stamps) 
enough  of  Johnson's 
Guaranteed  Carbon 
Remover  to  thorough- 
ly clean  any  ordinary 
four  cylinder  motor 
three  times.  —  Please 
give  us  the  name  of 
your  dealer. 

J.  C.  JOHNSON  &  SON 

Dept.  A.,  Racine,  Wis. 
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Warner  Mfg.  Co. 
Adopts  Oil-Hardened 
Vanadium  Steel  Gears 


After  exhaustive  tests  of  different  types  of  alloy  steel 
oil-hardening  stock,  considering  their  relative  merits 
both  from  production  and  service  standpoints,  the  Warner 
Mfg.  Co.  has  adopted  oil-hardened  vanadium  steel  gears 
as  standard  for  transmissions. 

Case-hardened  gears  had  been  standard,  but  the  results 
of  the  tests  were  so  conclusive  of  the  superior  merits  of 
oil-hardened  vanadium  steel  that  the  company  did  not 
hesitate  to  make  the  change  in  the  midst  of  production. 

Entire  freedom  from  ugly,  sticky  scale; 

Uniformity  of  composition  and  freedom  from  segrega- 
tion; 

Easy  machining  qualities,  necessitating  no  change  in 
shop  practice — 

Were  the  characteristic  and  distinctive  features  which  led 
to  the  choice  of  vanadium  steel. 

It  was  found  that  25%  to  30%  higher  rate  of  production 
could  be  maintained  with  vanadium  steel  than  with  the 
other  alloy  steels  considered. 

AMERICAN  VANADIUM  COMPANY 

New  York  Pittsburgh  London 
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A  Power  Plant 
Standardized  One 
Hundred  Years  Ago 


It  is  in  its  power  plant  only  that  the  Stanley  is  different. 
So  far  as  general  equipment  is  concerned,  Stanley  equipment 
is  such  as  is  used  on  the  best  types  of  internal  explosive  cars: 
Timken  bearings  and  Timken  front  axle;  Wyman  &  Cordon 
drop  forgings;  Warner  steering  gear;  Mayo  radiator;  Silver- 
town  cord  tires;  Warner  speedometer;  Klaxon  horn;  Apple 
dynamo  and  Willard  battery  for  lights  and  horn;  Aluminum 
body. 

It  is  in  its  power  plant  that  the  Stanley  is  different — and  it 
is  in  this  difference  that  the  Stanley  is  fundamentally  superior. 
Because  of  this  steam  power  plant  the  Stanley  is  called  un- 
conventional, and  as  compared  with  the  internal  explosive 
automobile  it  is  unconventional — but  in  that  sense  only.  As 
a  matter  of  fact  its  power  plant  is  the  most  conventional,  the 
oldest,  the  most  highly  standardized,  the  most  efficient,  the 
simplest,  the  safest  ana  the  least  mysterious  that  science  has 
ever  devised  for  driving  a  road  vehicle. 


Do  You  Know  How  Many 
Cylinders  Are  Necessary 

properly  to  propel  an  automobile?  One  of  the  most  suc- 
cessful manufacturers,  having  tried  one  and  four  and  six,  now 
says  twelve  is  the  proper  and  necessary  number.  The  most 
successful  manufacturer  in  the  world  says  that  four  cylinders 
are  enough.  Who  knows?  Does  any  automobile  engineer 
know?    Does  any  automobile  user  know?   Do  you? 

This  problem  arises  from  the  fact  that  the  internal  explosive 
engine  is  essentially  and  normally  a  constant  speed,  constant 
load  motor,  and  as  such  is  fundamentally  unsuited  for  a 
variable  speed,  variable  load  device  like  an  automobile. 

The  number  of  cylinders  necessary  to  drive  a  road  vehicle 
was  absolutely  and  definitely  fixed  nearly  too  years  ago. 


the  engine  speed  is  the  car  speed.  The  steam  which  supplies 
this  engine  is  stored  in  the  generating  plant  under  the  hood, 
which  is  nothing  more  than  a  kerosene  stove  boiling  water, 
with  no  moving  parts,  no  carburetor,  no  ignition  system. 
The  volume  of  steam  entering  the  engine  controls  the  speed 
of  the  car,  and  this  is  governed  by  the  little  Anger  throttle — 
the  sole  controlling  device  on  the  whole  car.  Thus  the  power 
from  the  liquid  fuel  is  transmitted  to  the  rear  wheels  with  no 
carburetor,  no  ignition  system,  no  clutch,  no  flywheel,  no 
gear-shift,  no  "transmission,"  and  with  only  thirteen  moving 
parts. 

What  You  Want  Is 
Stanley  Performance 

You  have  been  willing  to  try  six,  eight,  and  even  twelve 
cylinders  in  searching  for  your  ideal  performance— for  a 
smooth,  continuous  torque;  a  steady,  uninterrupted  flow  of 
driving  power;  with  power  stored  for  the  critical  emergencies; 
without  clutch  or  gear-shift;  with  all  controlling  devices  lim- 
ited to  a  single  finger  lever.  We  offer  you  this  ideal  per- 
formance. 

Don't  let  the  notion  that  the  Stanley  is  "unconventional" 
deter  you  longer  from  riding  it — from  driving  it  yourself — 
from  experiencing  for  yourself  the  relief  from  physical  hard- 
ship and  mental  anxiety  which  this  most  highly  standardized 
car  in  the  world  can  alone  give  you.  We  shall  be  glad  to  hear 
from  you  and  to  send  you  our  booklet. 

Tht  Hill*)  r—  tlj  Car  ■<  tltrs  f.  e.  6.  V««<„n  .  If—  Wirt  Whorl, 
SMtMlrm.  Whrrlhamr.  130  Inrhot  Tiro,  34*4**  Sihrrtoorn— Aluminum 
Body— 11  Milot  to  tht  Col  I  on  of  Korooonm — 100  Mllo,  to  o  7~mA  of  Wolor. 


George  Stephenson 
Laid  Down  The  Principle 

in  iBao.  And  the  principle  he  definitely  fixed  is  that  of  a  two 
cylinder  engine,  double  acting  (taking  steam  in  each  direc- 
tion) simple  (using  the  steam  in  one  expansion  only),  with 
slide  valves  and  link  motion  reverse. 

Since  Stephenson's  time  poppet  valve  engines  have  been 
tried,  compound  engines,  multiple  cylinder  engines,  rotary 
engines  have  been  tried.  All  have  been  found  wanting.  In 
other  words,  Stephenson's  principle  has  become  definitely 
fixed,  not  because  nothing  else  has  been  tried,  but  because 
EVERYTHING  else  has  been  tried. 

To  accomplish  the  result  which  you  long  for — which  every 
automobile  engineer  is  struggling  honestly  to  give  you — to 
deliver  a  smooth,  continuous  torque  to  the  crankshaft  with- 
out "impulses" — without  even  overlapping  impulses" — in 
other  words,  properly  to  propel  an  automobile— only  two 
cylinders,  and  only  thirteen  moving  parts  are  needed  in  the 
complete  engine.  As  applied  in  Stanley  construction,  this 
fundamentally  correct  engine  is  geared  direct  and  perma- 
nently to  the  rear  axle,  without  "transmission"  or  gear-shift  

Founded  1898 

STANLEY  MOTOR  CARRIAGE  CO.,  NEWTON,  MASS. 
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MuMr  rtr>««  member,  furtbar  atrauct&sD 
tax  taa  Ford  chaasla 
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trwatad  eeroaoe  vaaellam  ataal.  raiafocceal 
■•4  fusaetml 

I 

HERE'S  the  most  attractive  profit-making  proposition  that  has  ever  been  offered 
the  trade — converting  a  Ford  chassis  into  the  most  efficient  1000  Ob.  truck  on  the  market 
by  lengthening  its  wheelbase  30  inches.    This  gives  a  wheel  base  130  inches  long,  which  per- 
mits the  use  of  a  body  with  from  90  to  104  incites  loading  space  behind  the  driver's  seat,  thus  meeting  the 
need  of  half  a  million  merchants  for  bigger  bodies  that  will  allow  the  carrying  of  a  profit-malting  load. 

Every  tradesman  who  makes  a  delivery  it  a  prospect  for  this  extension— every  city,  town,  village  or  cross- 
roads contains  logical  buyers  for  the  H-D  Extension.     Engineers  admit  that  the 

Ford  Chassis  Is  the  Sturdiest  and  Most 
Efficient  Carrier  of  1000  Lbs. 

The  difficulty  has  been  the  skimpy  box-body  that 

had  to  be  fitted,  due  to  the  ahort  wheelbase.  Where  greater 
loading  epace  wn  demanded,  an  unreasonable  overhang  ruined 
tires,  broke  down  the  rear  construction  and  unreasonably  handi- 
capped a  chassis  that  ia  logically  the  boat  1 000  lb.  carrier  in 
existence. 

Statistics  show  that  80  per  cent  of  all  commercial 

delivery  is  made  with  loads  of  1000  lbs.  and  less — no  matter 
whether  the  truck  that  carries  the  load  is  2-ton  or  bigger. 

Body  room — adequate  loading  space — has  been  the 

great  demand,  and  this  demand  ia  completely  satisfied  by  the 

use  of  the  H-D  Extension  for  Fords. 

The  cost — $60  complete  F.O.B.  New  York — is  so 

low  that  1 0  merchants  will  buy  this  extension  for  every  one 
that  will  consider  buying  a  new  truck  or  give  serious  thought 
to  the  high-priced  propositions,  which  require  an  expenditure 
all  out  of  proportion  to  the  original  Ford  investment. 

Sea  the  Magnificent  Profit  Possibilities 
that  the  H-D  opens  up  for  you.    There's  profit  on  the 

aale  of  the  extenaion — you  equip  it  yourself  without  drilling  a 
hole  or  leaving  off  any  part  of  the  Ford  chassis.  The  customer 
is  then  a  prospect  for  a  body,  and  there's  another  and  per- 
fectly legitimate  profit  for  you.  A  new  Ford  chassis,  an  H-D 
Extension  and  a  panel  delivery  body,  combining  to  make  an 
unequaled  1000  lb.  truck,  you  can  thus  aell  complete  for  about 
$605,  several  hundred  dollars  below  any  other  good  1000  lb. 
job,  and  you  have  the  advantage  of  an  increased  loading  space 
that  no  other  1000  lb.  truck  can  equal. 

Every  extension  you  sell^-every  Ford  wheelbase  you 

lengthen  to  130  inches— every  complete  job  that  rolla  around 
your  town,  is  a  persuasive  salesman  that  leada  other  merchants 
to  your  store.  Equip  a  demonatrator  yourself^— convert  a  used 
Ford  chaasis  into  the  H-D  Extenaion — put  on  a  long  body — 
show  it  in  your  store,  or  in  front  of  your  place  of  business,  on 
the  floor  of  your  garage — and  it  will  immediately  prove  that 
the  H-D  Extension  will  be  more  profitable  than  a  car  agency. 

You  need  not  be  a  marvelous  merchandiser — you 

need  not  be  a  wizard  of  finance — you  do  not  need  a  small 
fortune  to  atart  in  this  business.  A  few  dollars,  a  few  exten- 
sions, one  job  equipped,  and  the  buaineaa  can  be  carried  on  to 
a  surprising  financial  succeas  by  the  use  of  simple  common 
sense  and  a  little  get-up-and-hustle. 


7  Ate  illustration*  above  show  three  var- 
ieties of  delivery  jobs  whose  efficiency 
has  been  increased  100%  by  using  the 
H-D  Extension. 
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EXTENSION  FOR  FORD  CARS 


Showing  in  detail 
how  the  H-D  Ex- 
tension  lengthens 
the  who*  I  base. 


Rid*  rvlnforceoiMit, 
eliminating  all  sM* 
■  Irxlr.t 


End  of  am 
.Ion,  mttlj 
mm  M  eao  of 

Ford  fr« !!!<■,  ISd 

tiolted  >sd 
HiigiH  la 


We've  proved  all  this 
in    our    New  York 

branch.  We  were  unable 
to  turn  complete  jobs  out 
fast  <nou|k— we  sold  ex- 
tensions and  let  the  cus- 
tomer* put  tkem  on  them- 
selves— and  the  extemion  thus  proved  to  u»  that  it*  appeal  was  immediate 
and  that  every  tale  made  in  New  York  brought  a  dozen  others. 

What  is  true  of  New  York  is  generally  true  of  every  town  in 

the  United  States  where  the  H-D  was  introduced. 

We're  ready  now.    Our  factories  are  stocked  ahead  with  the 

extension*,  and  we  can  take  care  of  deliveries  immediately. 

We  take  care  of  you  on  bodies,  too.  Several  big  factories 
are  engaged  in  turning  out  long  bodies  for  us,  and  we  can  lake  care 
ok  our  dealers  on  these  bodies  in  a  way  to  enable  thera  so  meet 
and  beat  any  local  body  competition,  and  at  the  same  time  reserve 
a  good  margin  of  profit  for 


DEALERS 

Take  note  of  the  Ford 
delivery  jobs  in  and 
around  your  town  with 
little  box-like  bodies, 
with  rear-breaking  over- 
hangs, and  mark  well 
that  every  one  is  a  pros- 
pect for  you. 

Then  get  busy  and 
And  what  the  H-D 
agency  will  do  for 
you.  Don't  wait — 
jutt  figure  out  the 
profit  pouibililiet 
and  wire. 


237  West  55th  Street,  New  York  City 
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Good  Trade  Comes 
Out  Of  This  Book 


"Times"  can  always  be  better — 
no  matter  how  &ood  they  are  now 
— and  this  book  points  a  way — a 
way  to  mutual  help  between  you 
and  theFirestoneCompany;thisis 
the  World's  Largest  Organization 
in  its  exclusive  line,  and  they  re- 


alize that  every  Firestone  dealer 
is  a  valued  factor  in  it.  Therefore, 
the  Firestone  co-operation  and 
Selling  Helps  have  been  planned 
by  experts  to  boost  hard  for  the 
common  fcood"!  This  book  ex- 
plains details. 


Firestone  Quality  Makes  Sales 


You  offer  the  tire  that  everybody  knows 
stands  for  the  highest  limit  of  value,  the 
extreme  length  of  service,  the  all  around 
good  tire  that  needs  no  explaining,  that 


has  sold  itself  to  the  public  by  its  con- 
t:nuous  record  of  maximum  service 
through  every  test  for  sixteen  years. 
Write  today  for  the  Book. 


Firestone  Tire  and  Rubber  Co.,  Akron,  Ohio — Branches  and  Dealers  Everywhere 


"America'*  Largttt  Exctuuv*  Tfr*  and  Kim  Maken" 


rnCC   FIRESTONE  CEMENTI.RSS  TUBE  PATCH.   To  pmv»  IS.  .aprrl.tiv*  warkinA  «««• 

A  XxJLtfC       of  FirMtonv  patch**,  wo  wUJ  tond  on*  FREE  to  In*  »ddr*»»  of  any  car  owner  or  daalar 
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The  Foundation  of  United  Service 


An  Efficient  Organization 
and  Modem  Equipment 


""THESE  illustrations  show  the  coke-ovens  and  blast  furnace  now 
*■   almost  completed  in  our  new  unit,  Plant  "B." 

When  this  new  unit  is  in  operation,  we  will  completely  control  the 
manufacture  of  our  product. 

Every  operation  in  the  manufacture  of  our  steel,  from  the  ore  to  the 
finished  bar,  will  take  place  in  our  own  plant  under  our  own  organi- 
zation, trained  in  the  manufacture  of  Alloy  Steels.  This  will  insure 
our  customers  of  uniformly  high  quality  and  prompt  service. 


Chrome  Vanadium 
Special  Analysis 


Chrome  Nickel 
Nickel 


Chrome 
Magnet 


Silico  Manganese 
Chrome  Silico  Manganese 


THE  UNITED  ALLOY  STEEL  CORPORATION 


5ucce*aor«  fa 

The  United  Steel  Company 


Basic  Open  Hearth  Heroult  Electric 

CANTON,  OHIO 
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Announcing 


NITROJ ECTOR  JS2IOO 


THE  I007o  PERFECT  SPOTLIGHT 


More  than  a  spotlight?  Yes! 

Years  ahead  in  improvements?  Yes! 
It  anticipates  the  law. 

The  NITROJECTOR  No.  1 00  is 

the  only  light  offering  absolute  surety 
that  the  driver  is  within  the  law.  And 
it  is  fully  covered  with  Patent  Pro- 
tection. 

In  fact,  the  OLD  SOL  NITROJECTOR 
has  revolutionized  present  ideas  of  "lighting  the 
way"  and  provides  so  many  new  and  necessary 
features  for  the  motorist  that  every  car  owner 
in  the  country  will  take  advantage  of  this  won- 
derful light. 

The  OLD  SOL  NITROJECTOR  has  at 

least  ten  exclusive  features  that  cannot  be  found 
in  combination  in  any  other  motor  car  lighting 
device  in  the  market. 

OLD  SOL  SPOTLIGHTS 

No.  70.  Always  a  big  seller.  Many  special  features 
over  all  other  spotlights.   Price  $7.00. 

No.  77.  Just  right  for  the  smaller  car  with  the  exclusive 
features  of  No.  70.   Price  $5.00. 


No     1    It  is  the  only  light  in  the  wodd  with  •  cyfindncal 
double  shutter.  This  exclusive  OLD  SOL  device,  in 

combination  with  the  Universal  Bracket,  gives  iniUnl  and  perfect  control  of  ike 
light  »t  any  height  or  distance. 

No.  2  There  are  three  silvered  reflector  surfaces.  The  light 
does  not  spring  out  in  a  glare  from  a  parabola  reflector 

but  is  caught  on  a  spherical  door  reflector  thrown  back  again  on  a  spherical  body 
reflector  aad  then  is  brilliantly  spotted  oc  diffused  by  means  of  the  OLD  SOL 
focusing  devsce.  and  •  ran  parallel  beam  reflector. 

NO.  3  The  OLD  SOL  NITROJECTOR  has  an  original 
and  exclusive  focus  device  which  can  be  Distantly 

adjustrd  for  a  spot  or  diffused  light  at  any  height  upon  the  road  to  meet  the  law. 

NO.  4  NITROJECTOR  No.  100  it  equipped  with 

a  large  four  inch  diminishing  mirror.  This  safety  device 

is  absolutely  rigid  yet  adjustable  by  a  touch  ol  the  finger.  An  exclusive  equipment 
and  patented. 

NO.  5   The  OLD  SOL  NITROJECTOR  universal  brack- 
et is  the  only  bracket  on  any  light  that  will  fit  the 

tapered  windshield.  This  btacket  is  a  standard  specification  for  every  car  except 
the  Studebaker  for  which  a  special  bracket  will  be  supplied,  when  specified,  at  no 
extra  cost. 

No.  6   With  each  OLD  SOL  NITROJECTOR  fve  feet 
of  Electric  Duplex  Braided  Cable  is  supplied.  Only 
the  best  quality  of  insulation  is  used  on  this  cable.  Each  section  is  provided  with 
copper  terminals  at  the  four  ends  furnishing  a  quick  means  of  installation. 

No.  7  OLDSOLNrTROJECTORktt»««vVspottght 
on  the  market  that  has  twin  (central  and  pilot)  bulbs. 

The  pilot  light  bulb  provides  for  a  secondary  illumination  of  leas  candle  power 
than  the  main  bulb,  and  confines  the  light  to  a  generally  downward  direction 
as  required  in  many  city  ordmances  and  state  laws. 

NO.  8    OLD  SOL  NITROJECTOR  switch  is  an  integral 
part  of  the  focusing  device  and  the  operating  handle. 

All  parts  of  focus  device  are  saentmcally  insulated.  Patented  cork  protectcr 
against  moisture  and  dust  in  switch. 

NO.  9    ^her  exclusive  OLD  SOL  features  are  the  "on" 
and  "off"  control  on  the  end  of  the  handle  —  as 
simple  and  convenient  as  an  electric  light  twitch  and  the  focusing  device  and 
switch  that  "spots"  or  "diffuses"  the  light  far  into  the  distance  ahead. 

No  10    The  exclusive  torpedo  design — a  shape  that  beauti- 
fits  the  superiorities  of  OLD  SOL  NITROJEC- 

TOR  making  this  the  most  handsome  and  efficient  light  given  to  the  public. 
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Ten  Exclusive  Features 


OLD  SOL 

NITROJECTOR 
MODEL  100 


OiMINlSMINO 


o:  o  tot  rocuviNO 

OCVtCt  AMD 
LlttMriNft  CONTROL 


TWIN  OA  AC  NIT 
ADJVtTAftJlf  TO 

ANY    *'NOS"lll  P 

■THtHlHT  ON  TAFIft 


OLD  SOI 
UNIVtNAAL  JOINT 


DEALERS— OLD  SOL  NITROJECTOR 
will  revolutionize  your  business  in  spotlights.  It  is  years 
ahead  of  any  light  upon  the  market.  Its  advantages 
will  be  the  talk  of  motorists  throughout  the  country. 
The  fastest  selling  accessory  ever  marketed.  Get  in 
touch  with  your  jobber  at  once  and  arrange  for  your  first 


shipment.  Every  car  owner  in  your  community  will  buy 
one  once  he  knows  about  it 

JOBBERS — If  you  are  not  already  in  a  position  to 
take  care  of  your  trade  "get  there"  immediately.  Write 
or  wire  us  at  once.  Deliveries  of  Model  1 00  NITRO- 
JECTOR commence  January  first.    Send  for  contract. 


Canadian  Price,  Model  100,  $15.00 


HAWTHORNE  MANUFACTURING  CO.,  Inc. 

BRIDGEPORT,  CONNECTICUT,  U.S.A. 

Makers  of  Old  Sal  W indshicld  Spotlights  and  electric  lighting  devices. 
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Knowledge  Beats  Guess -Work 

Some  winter  hints  on  battery  care 

Whether  you  drive  all  winter  <ir  not — don't  guess 
alsout  your  battery's  condition.  This  applies  no 
matter  where  you  live. 

A  Willard  Battery  fully  charged  and  filled  with 
pure  distilled  water  will  not  freeze.  If  discharged  it 
may  freeze  at  20°  alx>ve  zero. 

Bwy  car  owner  should  own  u  hydrometer  syringe 
for  testing  his  battery's  charge.  This  is  equally  im- 
I«irtant  in  summer  or  winter. 

Any  storage  battery  will  wear  out  in  time,  but  good 
care  prolongs  life. 

Willard  Service  is  Expert 

To  be  good,  service  must  be  more  than  ability  to 
make  repairs.  Over  750  Willard  Service  Stations 
stand  ready  to  give  willing  help  and  valuable  advice. 
Let  the  Willard  nun  nearest  you  inspect  your  battery 
free  and  tell  you  what  it  needs  during  the  winter. 
Ask  for  list  of  stations. 

If  You  Store  Your  Car  in  Winter 

Relieve  yourvrH  of  worry  by  lilting  t lie  Willard  Service 
Station  nearest  you  take  care  of  it  during  the  winter.  If  >imi 
follow  the  Willard  man's  advice,  it  means,  when  npring  comes, 
a  battery  full  of  pep  and  ready  for  the  road. 

A  Willard  hydrometer  will  be  mailed  postpaid  fur  one  doll.ir 
with  full  instructions  and  free  Ixxiklet  on  winter  care  of  your  bat- 
tery. If  you  wish  booklet  without  hydrometer,  ask  for  No.  M-I.V 

Willard  Storage  Battery  Company 

Cleveland,  Ohio 

Si*  Y«K:     ■■.       i  y  ..  .         |   ,  'H  40  Wr^twmd  Asr 

4  hi,  Ai.u-  I5J4-14SO  (V'llMtiAvnw  K,N  FuMlwo.  1 4Ui  HuUi  M,m 
ATLAK1*:  t-10  EM  Calll  Sll"!         MISSSAFOII*        .!(.  IS  tO  So    lUlli  SI 

iNDIANArot-lS:     JI6-JI*  North  llliniAA  Slrrrt 
Ni'l-INWItSTftKK  OlSIBISt-rrtSS: 

f  \Vttl«n1  Morse*-  Baiivtv  Camiway  ot  Wua  DalLs*.  Trx. 

f>trttl  /'u.rtw*  Mtprtimmtai,rti  im  i'A,I.MMAA44,  Jl  Mi>«.  Kami*!  C,/»,  Om*ka. 
Sttttu     Srrtttt  SUtwmi  la  all  r*>nt4pnl  ttftti  tm  tkt  VmtUJ  Smlti  mm4  C  *m*44. 

Willtt.t  Sit  ft*  f**Umrt  nit  fm  tttt  ctl  dtttrri,  gataMtt.  anj  u/f  W*ltar4 
Stnttt  Slth.-t  J.V  tta-.y  flr-m.Ari. 


Ill 


STORAGE 
BATTERY 
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BALL  BEARINGS 


U.  5.  Ball  Bearing*  are  made  in 
the  factory  illuetrated  oppotitc — 
which  haM  a  capacity  of  10,000 
quality   ball  bearing*  per  day. 


When  Operating 
Conditions  Are  Severest 

Not  only  have  ball  bearings  shown  marked 
superiority  in  racing  work,  but  in  commercial 
vehicle  work,  where  loads  are  greatest  and 
strains  heaviest,  there,  too,  have  ball  bearings 
stood  out  prominently  as  the  superior  form  of 
anti-friction  device. 

To  obtain  the  most  highly  efficient  type  of 
worm  gear  axle,  it  is  necessary  to  have  an  axle 
in  which  the  worm  loads,  both  thrust  and 
radial,  are  carried  on  ball  bearings. 

In  England  where  the  worm  gear  was  first 
developed  and  wheTe  theTC,  as  in  America,  it 
is  the  dominant  type,  the  producers  of  the 
finest  worm  gear  units  warn  against  the  use 
of  annular  bearings  in  handling  these  worm 
loads;  and  in  this  country,  the  leading  ex- 
ponents of  worm-driven  rear  axles  have  made 
the  carrying  of  both  the  thrust  and  radial  load 
of  the  worm  on  ball  bearings,  one  of  the  basic 
principles  of  their  axle  construction. 

Surely  if  ball  bearings  are  better  on  racing 
cars,  as  is  admitted  by  American  manufac- 
turers who  use  them,  better  on  the  dominant 
type  of  truck,  then  surely  they  should  be  bet- 
ter for  pleasure  car  work.  As  a  matter  of 
fact,  they  are. 

U.  S.  Ball  Bearing  Manufacturing  Co. 

(Conrad  Patent  Uccejce) 
Palmer  Street  and  Kolmnr  Avenue,  Chicago 


\  r 


s 
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^OUR  ENGINE  DO  THE  WORK" 


$ 


10 


Installation 

ftrtT1"1  bracket*  and  fit- 
tine*  have  bern  dr*i#nrd 
which  permit  an  ra»y  Uv 
•taMatlon  br  ear  owner. 
Nomechine  work  or  chip- 
ma  neceuary. 


Which  of  these  Men  are  You?  $ 

CAss  CO 

ENGINE  DRIVEN 

Tire  pump 


10 


Capacity 

The  Caaaeo  Pump  will 
inflate  a  tt  x  4  tire  to  10 
pounds  preaaure  in  two 
minute* ;  other  aize*  in 
proportionate  tune. 


-joy 


of 


motonng 


Are  you  the  man  who  blisters  his  hands,  strains  his  back  and  tries  his 
patience  by  pumping  tires  with  the  old  hand  pump?    The  came  isn't 
worth  the  candle.    You  can  rid  yourself  of  this  "kill-i 
with  the  Cassco  Engine  Driven  Tire  Pump. 

The  Cassco  is  simple  in  operation  and  dependable  in  performance.  It 
is  constructed  by  practical  men  of  wide  experience.  Every  part  is  made 
of  the  material  that  experience  has  proved  is  best  suited  for  the  function 
that  each  part  has  to  perform. 

A  post  card  addressed  to  the  Sales  Managers  will 
bring  an  interesting  leaflet,  detailing  the  simplicity 
and  construction  of  the  Cassco.    Write  for  it. 

Manufacturers:    WEST  SIDE  FOUNDRY  CO.,  Troy,  New  York 

Sales  Managers 

EDWARD  A.  CASSIDY  COMPANY,  Inc.,  30  Ea.t  42d  St.,  New  York  City 


llllllllll 
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"Perry"  Lock 

laughs  at  Auto  Thieves 


Attached  to  any  make  of  car  in  15  minutes. 
Does  not  interfere  with  nor  change  any  of 
the  standard  parts  of  Steering  Gear. 
Absolutely  safe  to  drive. 

*   It  locks  the  whole  car 

Don't  confuse  the  "Perry"  with  any  "Auto  Lock"  you  have 
ever  known.  A  '  'Perry' 1  Locked  Car  cannot  be  towed  or  driven  away 
— when  locked  the  Steering  Wheel  has  no  connection  with  Steering 
Post — the  front  wheels  of  the  car  are  wild.  Endorsed  by  Insurance 
Companies — approved  by  The  Underwriters  Laboratory,  Police 
Departments,  Automobile  Engineers  and  owners.  A  Fire  Insurance 
Policy  and  a  "Perry"  will  save  you  70%  on  your  insurance. 


When  locked 
'It  spina  like  a  top ' ' 


Dealers 


$1000  CASH  paid  to  any  thief  who 
steals  a  "Perry"  Locked  Car 


Sella  on  light— each  "Perry"  aeUa 
write  or  wire  for  liberal  contract. 


"Perry"  Lock  your  Ford 
and  it  can't  be  stolen 


Worki  exactly  like  the  "Perry"  for 
other  cars— the  standard  Ford  Cap  under 
steering  wheel  is  replaced  by  the 
Perry" — you  can  do  it  yourself  in  15 
minutes  and  your  Ford  will  be  safe 
from  theft  forever.  80%  of  all  cars 
stolen  are  Fords — vours  won't  be  next  If 
it  is  "Perry"  Locked. 


Pi 


Leave  your  Ford  anywhere  any  time 
it  will  be  there  perfectly  safe  when 
you  come  back — there  is  no  other  lock 
go  safe  and  sure— it  never  fails. 

Tear  out  the  Coupon  and  send 
it  by  return  mail— investigate,  then 
decide. 


Stop  worrying 

—get  a  "Perry" 

Simple  in  construction— positive  in  action — 
nothing  to  get  out  of  order — no  upkeep — no  charge 
for  installation  —  the  "Perry"  Lock  has  eight 
tumblers  and  cannot  be  picked.  Lasts  a  lifetime 
—can  be  changed  to  any  car.  •  t 

Stop  taking  chances— the  "Perry"  will  soon  pay 
for  itself — the  price  is  within  the  reach  of  all— there 
is  a  Perry"  Lock  for  your  car.  At  least'  investi- 
gate—lest  ye  forget — tear  out  this  coupon  and  mail 
it  NOW— no  obligation  on  your  part. 


PERRY  AUTO  LOCK  CO., 

Dept.  G-l  1238-40  Michigan  Blvd..  Chicago 


r  More  Information  Coupon 

■    Perry  Auto  Lock  Co.,  Dept.  O-l 

1 U8-40  Mtchicu.  _. . A,  Odette 


1 


Gentlemen:—*  own  a    car. 

Send  nn-  a  tktcrtptirc  Folder  and  rive  me  nunc  of  nearest 
dealer— I  am  interested.    No  obligation  on  my  part. 


Nun.- 


Addn 


Tomorrow  YOUR  car  may  be  stolen 
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KisselKar  Prices 

Will  Advance  December  1st 

In  order  to  maintain  our  present  quality  standard,  and  owing 
to  well  known  causes — increased  cost  of  raw  material  and  other 
factors  entering  into  the  cost  of  production,  the  retail  prices  of 
the  Kissel  Pleasure  Cars,  including  the  Hundred  Point  Six 
and  ALL-YEAR  Car,  will  be  advanced  on  December  1st. 

KISSEL  MOTOR  CAR  COMPANY 

HARTFORD,  WISCONSIN 
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GUARANTY 
PLAN 


7 


It  Costs  Next  to 
Nothing 


GUARANTY 
PLAN 


V7 


An  average  of  27  Vz  cents  per  day  above  ordi- 
nary banking  and  insurance  charges  will  store 
ten  cars  costing  $1000.  each  at  wholesale  un- 
der the  Guaranty  Acceptance  Plan. 

This  opportunity  to  use  this  cheapest  and  most 
convenient  financing  for  your  Winter  Storage 
will  be  held  open  but  a  short  time  longer.  To 
get  in  on  it,  you  must  act  now. 

Write  or  wire  how  much  you  need  and  on 
what  cars  you  wish  to  borrow — Also  send 
name  of  distributor  if  not  buying  direct  from 
factory. 

GUARANTY  SECURITIES  CORPORATION 

•   Incorporated  under  N.  Y.  Stale  Banking  Laws 
Equitable  Building  New  York  City 


Makes  of  cars  represented  

If  you  ere  distributor  r"  here  

If  you  are  direct  factory  dealer  V  here 

If  you  are  sub-dealer  V  here. ."  

Name  of  Distributor  

Address  of  Distributor  

No  of  cars  1917  Contract  


Desire  financial  assistance  winter  stor- 
age on  cars  arauuutuiK  wholesale 
value   ». 

I  |  JJillUse'  !  GUARANTY  RETAIL 
PLAN  on  car*  c 


•  •  •  *. • - » - » 
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WITH  BATTERIES 

We  will  guarantee  to  start  your  engine,  whether  in  a  truck  or 
pleasure  car,  direct  on  magneto  with  a 


TRADE 


NEW  MODEL  T  OR  TK 

K-W)  MAGNETO 

for  multi-cylinder  automobile  and  truck  motors 


MARK 


These  magnetos  eliminate  the  necessity  of 
a  dual  system.  No  matter  how  slowly  you 
turn  over  your  motor  by  hand,  a  Model  T 
or  TK  Magneto  will  give  you  a  hot  spark 
and  will  fire  any  kind  of  fuel. 

Model  T  is  an  independent  high  tension 
magneto,  built  especially  for  4,  6,  8  and  12 
cylinder  motors.  It  operates  on  the  well- 
known  inductor  principle,  having  station- 
ary windings  and  revolving  rotor. 

The  circuit  breaker  is  extremely  fast  and 
will  give  18,000  sparks  per  minute  without 
missing.  This  is  an  equivalent  of  operat- 
ing a  12-cylinder  four-cycle  motor  at 
3,000  r.p.m.  It  will  also  give  a  spark  of 
great  intensity  at  as  low  a  speed  as  60 
r.p.m.  Both  the  model  T  and  TK  Mag- 
neto conforms  to  all  standard  dimensions. 


It  is  entirely  closed  as  protection  against 
water,  dirt  and  oil. 

Being  of  the  inductor  type,  it  does  away 
with  all  moving  wires,  special  contacts, 
etc. 

The  impulse  starter  supplied  with  the 
Model  TK  holds  back  the  rotor  of  the 
magneto  until  the  firing  point  of  the 
engine  is  reached.  When  it  is  tripped  by 
means  of  the  spring  it  is  driven  forward 
at  a  high  rate  of  speed,  producing  a  hot 
starting  spark  in  the  cylinder. 

Manufacturers  of  trucks  and  pleasure  cars 
and  car  owners  who  want  an  ignition 
system  that  is  absolutely  dependable  and 
efficient  should  investigate  these  new 
K-W  Magnetos. 


Will  be  glad  to  furnish  fur- 
ther information  in  detail 
regarding  these  new  mag- 
netos on  request. 


^the(K-W)1ghition  CO 

2S33         N^>/ci£VItWI0.OMIO  USA 
r  An. 
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Americas  Greatest'D^ht  Six 


Americas  GreatestTi<5ht  Twelve 


  }edleTS  who  represent  a 

seasoned  concern  with  24  years' 
manufacturing  and  merchandising 
experience  in  motoring  affairs 
carry  pretty  good  ballast. 
Their  future  success  can  be  fairly 
accurately  gauged  by  the  uniform 
success  of  HAYNES  dealers  in 
the  past. 


A  few  new  1917  Dealerships 
are  available  now.  Write, 
wire  or  call  at  the  factory 


THE  HAYNES  AUTOMOBILE  CO. 

3  S.  Main  Street  Kokomo.  Ind. 

FOUR  PASSENGER  ROADSTER 

"Light  Si  Jb?        "Light  Twelve" 


*1585  L. 


$2085 
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LUBRICATION 

POSITIVE  and  DEPENDABLE 


The  use  of  the  Spillman  8  would  be  justified,  because  of  the  high  efficiency 
of  the  oiling  system,  if  the  motor  otherwise  were  very  ordinary. 


con- 


been  one  of  the  serious  contentions  in  8  cylinder 
hell-Spillman,  through  their  wide  experience  in  lubrica- 


Lubrication  has 
struction.    But  Hers 

tion  of  high  speed  multi-cylinder  aeroplane  engines,  have  long  since  worked 
out  a  thoroughly  efficient  and  dependable  oiling  system  for  motor  car  8  cylin- 
der motors.  *)  , 

In  the  particular  mode]  illustrated  herewith  the  oil  is  delivered  from  the  bottom 
of  the  oil  pan  by  a  positive  gear  driven  pump  through  a  passage  extending  lengthwise 
of  the  crunkcase  to  each  of  the  main  bearings  cn  the  crankshaft,  under  pressure  of 


from  10  to  30  pounds— thjs  pressure  varying,  of  course,  with  the  speed  of  the  motor. 
From  each  mam  bearing  the  oil  is  then  forced  through  the  hollow  crankshaft  to 
each  connecting  rod  Rearing,  and  then  through  a  tube  in  each  connecting  rod  to  the 
wrist  pin  bearing,  and  "thence  to  the  cylinder  walls  themselves.  J  ' 

The  oil  passage  in  the  case  is  also  connected  with  the  three  cum  shaft  bearings. 

By  the  use  of  efficient  oil  retainers  practically  all  the  oil  is  returned  to  the  oil 
pan  where  it  is  strained  and  circulated  by  the  pump,  thus  assuring  a  positive  supply  of 
clean  oil  under  pressure  at  every  enRine  bearinR. 

A  safety  valve  in  the  oil  line  at  the  forward  left  side  of  the  motor  delivers  the 
overflow  by  a  tube  to  the  timing  gears  and  regulates  the  oil  pressure. 


HERSCHELL-SPILLMAN  CO. 


NORTH  TONAWANDA 


NEW  YORK 


We  are  building* 
larfo  addition  lo 
our  plant  and  are 
in  ahape  tu  lake 
on  an  order  lor 
three  to  ten  thou. 
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Gearsets,  Clutches 
and  Steering  Gears 


These  three  vitally  important  units  of  automobile 
construction  will  be  featured  interestingly  in  next 
week's  issues  of 


1 


$3 


8 


The  Automobile      Motor  World 
Motor  Age 

The  plan  of  special  issues  which  exhaustively  cover  particular 
phases  of  interest  has  been  accorded  genuine  appreciation  by  the 
engineering  and  manufacturing  departments  of  the  industry,  by 
dealers  and  garage  owners  who  sell  and  maintain  the  industry's 
products,  and  by  car  owners. 

And  because  each  of  our  three  papers  functions  for  a  separate 
reader  clientele,  the  necessity  for  a  distinct  difference  of  editorial 
treatment  for  the  same  subject  in  each  paper  is  obvious.  That  is 
the  reason  for  three  papers.  They  develop  three  classes  of  interest, 
and  can,  therefore,  be  depended  upon  to  render  a  more  complete 
and  satisfactory  service  to  their  respective  classes  than  if  attempt 
were  made  to  publish  a  paper  that  would  "blanket"  all  classes. 


In  the  forthcoming  special  issues 
covering  Gearsets,  Clutches  and  Steer- 
ing gears.  The  Automobile  will  feature 
the  engineering  and  manufacturing 
phases  for  the  advantage  of  engineers 
and  manufacturers.  Motor  World  will 
consider  the  subject  from  the  interest 
point  of  car  dealer,  garage  owner  and 
repairman — maintenance,  repair, 
adjustments,  etc.,  Motor  Age  will 
present  a  wealth  of  information  per- 
taining to  the  care  necessary  to  give 
these  parts  by  the  car  owner. 


In  our  issues  for  the  following  week 
(Nov.  43)  Solid  and  Pneumatic  tires 
will  be  featured.  Electric  lighting  and 
Starting  will  have  the  center  of  the 
stage  in  the  issues  of  Nov.  80th,  and 
in  the  issues  of  the  succeeding  week 
(Dec.  7)  Ignition  will  be  featured. 
In  the  Dee.  14  issues  the  subject  of 
Carburetion  will  be  covered  thoroughly. 

All  of  these  special  issues  will  be 
unusual  in  the  matter  of  interest  for 
the  reader  and.  therefore,  of  particular 
value  to  advertisers. 


j 
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The  Class  Journal  Company 

Publishers  of 

The  Automobile  Motor  World  Motor  Age 


NEW  YORK 
*j»  ir.  wth  sl 


CHICAGO 

MaUrr,  HU9. 


M  :m::::ir:;i::i:n it:;  ::'i:i;:mi::i  :j  i-- ;r"Et":i>5 


LaimnmmiBtmniimnaaiim:  :;;:;in!niirrcii  iiitiiiaiiiivixninmRniinomnK 


Pleaee  mention   The   Automobile   when   writing   to  Advertisers 


Digitized  by  Google 


November  9,  19  IS 


THE  AUTOMOBILE 


Garagemen 
Write! 


Repairmen 
Write ! 
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INSTALL  THEM  NOW! 


DEALERS:  The  WRIGHT  Piston  Ring  business  is  booming.  Your  oppor- 
tunity for  selling  WRIGHT  Rings  to  every  car  owner  who  comes  into  your 
place  of  business  is  greater  now  than  ever. 


One  Half 
the  Price 
of 

Ordinary 
Multiple 
Type  Rings 


Patent  applied  far 

Nate  perfect  iiniplielrr — two  perfect  eccentric  rings,  slots  cut  right  and  left 
and  kept  separated  to  a  position  of  90*  by  a  dowel  pin  ao  that  each  ring 
•call  the  joint  or  alot  in  tb*  opposing  ring.  Coroprcoeioa  la  held— oil 
cannot  work  past. 


Without  a 
Superior 
in  Material, 
Workmanship 
or 

Performance 


Consider  that  the  low  price  of  WRIGHT 
Rings  permits  car  owners  to  install  a  complete 
set  of  rings  where  otherwise  they  could  use 
•ne  or  two  high-priced  rings  at  most  to  a  piston. 

Complete  satisfaction  is  not  to  be  obtained 
with  anything  less  than  a  complete  set  of 
piston  rings.  WRIGHT  prices  have  been  made 
low  enough  to  stimulate  complete  set  installa- 
tion, in  the  knowledge  that  only  by  so  doing 
can  perfect  results  be  assured. 

Dealers  are  authorized  to  sell  every  complete 
set  of  WRIGHT  Piston  Rings  with  the  under- 
standing that  they  can  be  returned  at  any  time 
within  30  days  for  any  reason  whatever,  and 
their  full  purchase  price  refunded.  WRIGHT 


RINGS  can  now  be  obtained  at  almost  every 
live  garage  or  repair  shop. 

This  guarantee  naturally  applies  only  to 
WRIGHT  installation  on  pistons  which  are 
round  and  unscored. 

WRIGHT  dealers  report  that  they  are 
smashing  all  previous  sales  records.  The  low 
price  of  WRIGHT  Rings,  added  to  their  excep- 
tional qualities,  give  them  the  call.  If  you  are 
not  getting  your  share  of  the  piston  ring  busi- 
ness in  your  vicinity,  you  are  overlooking 
interesting  profits  in  a  big  and  growing  business. 
Everything  indicates  that  more  WRIGHT 
Piston  Rings  will  be  sold  in  19 17  than  any  other 
type  of  fuel  economizer  on  the  market. 


Our  factories  are  working  overtime  to  meet  the 
demand.  If  you  recognize  the  big  possibilities  and  the 
permanence  of  the  W'RIGHT  agency,  we  want  you — 
nowl  Get  in  line  for  the  spring  trade.  Every  time 
that  gasoline  goes  up,  more  W'RIGHT  Rings  will  be 
told.  Wire,  or  use  the  coupon  today  for  interesting 
dealer*'  proposition. 

V.  A.  LONG AKER  COMPANY 

Sole  Distributors 

Suite  706,  Merchants'  Bank  Bldg.,  Indianapolis,  Ind. 


DEALERS'  COUPON 


V.  A.  LONGAKER. 

706  Merchants'  Bank  Bldg., 
Indianapolis,  Ind. 

Please  send  full  details  of  special  dealer*' 
proposition. 

Name   

Address   
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^1  IGNITION  SYSTEMS!^ 


4  Cyl. 


6  Cyl. 


8  Cyl. 


12  Cyl. 


Enjoy  the  Luxury  of  Two 
Ignition  Systems 


Two  complete,  independent  ignition 
■yitema  in  one. 

Positive  •uuiance  against  ignition  fail- 
ure—either ayatem  at  your  inatant  diapoaal 
by  a  turn  of  the  awitch. 

In  performance  we  believe,  thia  ayatem 
poaaeaeea  more  diatinct  advantagea  and 
will  deliver  more  uninterrupted  aatiafaction 
than  any  other  ignition  ayetem  in  the 
world. 

To  appreciate  ita  unfailing  efficiency  you 
muat  aee  it  in  action. 

Makes  Any  Car  a  Better  Car 

It  tranaforma  an  old  motor  completely. 
It  enablea  it  to  take  gradea,  heretofore  im- 
poaaible  on  high,  swiftly,  eaaity,  without 
the  alighteat  auggeation  of  laboring. 

Abuae  it — atep  on  the  throttle,  throw  it 
clear  down  aa  you've  never  dared  before. 
The  reaponae  ia  inatantaneoua;  no  alighteat 
aign  of  choking,  not  even  a  falter — ahe 
gaina  her  head  amoothly,  quietly,  quickly. 


But  it  ia  in  everyday  running  that  thia 
ayatem  provea  ita  metal. 

You  will  be  continually  finding  new 
thinga  in  ita  favor. 

Ita  reaponaiveneaa,  ita  flexibility,  ita 
economy  of  fuel  conaumption,  ita  power, 
ita  unfailing  aureneaa  will  cauee  you  to 
value  it  at  many  timea  ita  original  coat. 

On  difficult  gradea  it  fairly  lifta  the 
motor  along  and  on  the  clear  atretchea  ahe 
apringa  ahead  aa  though  there  were  no 
limit  to  her  power. 

For  Cold  Weather  Driving 

For  cold  weather  driving,  PHILBRIN 
Ignition  haa  many  diatinct  advantagea. 

By  a  turn  of  the  awitch  a  High 
Frequency  ayatem  of  ignition  it  brought 

into    uae  a    ayatem    that    diatributea  a 

"Shower  of  Sparka"  of  remarkable  inten- 
aity  to  each  cylinder  in  ita  firing  order  at 
the  rate  of  aixty  thouaand  aparka  a  minute. 

No  matter  how  cold  the  motor,  it  in- 
variably capitulatea  before  thia  ayatem. 


And  not  only  ia  thia  ayatem  invaluable 
for  atarting  in  cold  weather,  but  faulty 
carburetor  adjuatmenta,  lean  mixture*  and 
fouled  apark  pluga  give  way  before  it. 

Easily  Attached    Moderate  in  Price 

Run  on  either  ayatem  you  will.  Each 
haa  ita  own  individual  advantagea.  Either 
ayatem  can  be  uaed  continuously.  Neither 
ayatem  will  wear  out  before  your  car. 

The  current  conaumption  of  both  sya- 
tema  ia  almost  negligible,  far  amaller,  we 
believe,  that  that  conaumed  by  any  other 
battery  ayatem  you  have  ever  aeen.  A 
aingle  aet  of  dry  cella  will  operate  a  4  cyl. 
motor  for  montha. 

PHILBRIN  "Duplex"  ignition  U  built 
for  4  cyl.,  6  cyl.,  8  cyl.  and  I  2  cyl.  motora 
and  can  eaaily  be  attached  to  any  car  in 
place  of  the  ignition  ayatem  it  now  carries. 
Write  for  deacriplive  catalogue  and  pricea. 

DEALERS:  Write  for  complete  details, 
selling  proposition,  diacounta,  etc. 


PHILIPS   BRINTON  COMPANY 

501  South  Broads,  Kennet  Square,  Penna. 
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This  Preference  for  Saxon  "Six" 
Is  Based  Upon  Very  Definite  Reasons 


Throughout  the  country  you 
-will  find  a  very  marked 
preference  for  Saxon  "Sis" 
springing  up  among  motor 
car  buyer*. 


Unlike  many  preferences  it  ia 
not  flavored  with  prejudice, 
but  has  more  the  aspect  of 
a  conclusion  in  favor  of 
Saxon  "Six"  arrived  at  un- 
hurriedly after  careful  com- 
parisons. 


We  have  told  you  time  and 
again  that  the  Saxon  "Six" 
motor — both  because  of  its 
type  and  it*  high  develop- 
ment— is  far  superior  to  a 
motor  of  fewer  cylinders. 


Evidently  this  statement  has 
been  confirmed  by  buyers 
themselves,  for  a  census 
reveal*  that  75%  of  the 
owner*  turning  in  their  car* 
for  Saxon  "Sixes"  formerly 
drove  car*  of  less  than  six 
cylinder*. 


The  reason  for  this  change  ia 
found  in  the  superiority  of 
the  Saxon  "Six"  motor. 


Between  the  power-impulse* 
produced  by  a  "less-than- 
aix-cylinders"  motor  there 
are  interval*.  That  i«,  a 
mechanical  truth. 


These  intervals  are  respon- 
sible for  vibration.  And 
vibration  i*  a  dread  danger 
to  a  motor. 


It  impair*  flexibility,  slows  up 
acceleration,  makes  a  dif- 
ference of  degree*  in  the 
quietnea*  of  operation,  in- 
create*  repair-service  costs, 
and  finally  takes  nearly 
50%  from  the  standard 
efficiency  of  the  motor. 


In  the  Saxon  "Six"  motor,  on 
the    contrary,    you    get  a 


power-flow  of  uniform, 
constant  torque,  that  is, 
perfect  smoothnea*  or  con- 
tinuity. 


Vibration  is  practically  nil. 
Briefly,  that  ia  why  Saxon 
"Six"  excel*  in  pulling 
power,  in  acceleration,  in 
high-gear  work,  in  flexibil- 
ity. 


And  that  i*  why  the  coat  of 
repairs  on  Saxon  "Six"  is 
so  insignificant. 


In  this  connection  it  is  en- 
lightening to  note  that  the 
figures  on  the  cost  of  all 
repair  parts  bought  by  all 
Saxon  "Six"  owners  during 
the    past    two    years  show 


SAXON  SIX 

A  BIG    TOURING   CAR  FOR   FIVE  PEOPLE 


SAXON  MOTOR  CAR  CORPORATION,  DETROIT 


that  the  cost  par  car  aver- 
aged $8.50. 


You  will  find  the  value  of  the 
highly  efficient  Saxon  "Six" 
motor  demonstrated  in  an- 
other definite  advantage. 


And  that  i*  in  re*pect  to  gaao- 
line  economy.  It  extract* 
full  mileage  from  each  drop 
of  ga*oline.  23.5  miles  is 
the  gallon  average  estab- 
liahed  recently  by  206  stock 
model  Saxon  "Sixes"  in  a 
300  mile  non-stop  run. 


Still  another  motor  advantage 
ia  found  in  the  fact  that  you 
get  higher  maximum  and 
lower  minimum  speed  with- 
out vibration. 


At  I ' A  mile*  per  hour  "on 
high"  the  motor  pull* 
smoothly  without  "buck- 
ing" or  jerking.  At  full 
speed  you  feel  safe  and 
secure. 


Saxon    "Six"    is    $815  f.o.b. 
Detroit.  (607) 
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nrr  MECHANICAL  INSTRUCTION 
BOOKS  FOR  THE  AUTOIST 


AUTOMOBILE  DRIVING 
SELF-TAUGHT 

Br  Thomas  H.  Russell.  H.E. 

An  rkbaustlre  trvitrUr  an  tbe  Management, 
Can  ami  opera  l  loo  of  Motor  Car*.  Pocket 
•tar.  2*0  ra.ge»,  ItbmllT  Illustrated,  hand- 
somely bound  IB  black  flexible  leetber, 
round  cornrra,  red  edge.. 

Fries,  Flexible  Leather.  SI. SO 
CI  mil    Binding.  Sl-UO 


AUTOMOBILE 
REPAIRING  MADE  EASY 

Br  Victor  W.  P>(«,  H.E. 

1000  Specially  made  Eng  raring,  on  500 
Plates.     H>."«  Pare.  |SH  «•  1°  Folding 

Plater. 

Prl  .•    S3-O0  Net. 
A    ComnrrbrDaler,    Practical   Ki  port  boo  of 
Kerry  Phaae  or  Modern  Autonobile  IU  [air- 
ing I'm.  flea 


[ — Tit)*'"1"" 


AUTOMOBILE  MOTORS 
AND  MECHANISM 

Br  Tbomm  H.  Raaaell,  M.R.,  IX.B. 

Pocket  else,  263  pa«M.  Blue.  nVilMe 
leather,  rvuDd  corner*,  red  nig**.  fully  II* 
.nitrated. 

CONTENTS 
Tt)f>  Internal  Coaihuhtioti  Knglne  -A  Typical 

Modern     Mitlur     "J-nrrnliiit    and     i  i  »»#.  rn-if  • — 

Tm Q»nilssi(Mi  Mfcbaulani — Tbe  Clutch — Gear 
or  (iMiinc  UlfJpre nttal  or  Balance  Gear — 
Hhafu  IH  their  rum-Hoe* — Imbrication  and 
Lubricator* — Pumpa  and  Ibrlr  Purpi""*— 
Motor  Misfiring.  Cauwa  and  Ri'mrdlea — 
Nolae*  Id  tbe  Mailor,  f  *a..aM  aaHl  ltr>m»d.< 
Motor  OrrrliratlH*.  0*u»»-a  aod  K«-nar»dl 
Electric  Motor* — b tram  Care. 

Price,  Flexible  t  i-n  1 1  i—  «i  .SO 
Clotb    Ulndlng.  91.00 


MODERN  STARTING, 

LIGHTING  AND 
IGNITION  SYSTEMS 

Br  Victor  W.  Pane,  M.K. 

250  Specially  Made  Engravlnga      Nearly  400 

i^^s  8)   Vkgtm.     rViUllng  Plafea,  Price 

A  Keif  Educator  on  Electrical  Mrateok*. 
All  the  leading  9j*t-m*  vr  Starting.  Light- 
ing and  Ignltl-ii.  bare  been  de»«-nl»i«d  and 
U lustra ted  with  tbr-  co-operation  of  the  et* 
pert*  •»*» |ili»r ed  bj  tbe  manufacture!*.  Wir- 
ing diagram*  are  abown  In  bolb  technical 
and  do  n  tec  1 1  u  I  ■  a  I  furmii.  All  ar  nbola  a  re 
fully  explained.  Tbla  la  a  book  of  real 
—fit 


Mil"  '  % 

|0t,moN*srrti.HS 


GAS,  GASOLINE  and 
OIL  ENGINES 

Enlarged  anil  brought  up  to  date 
Br  Cterdacr  D.  mi.,  m.  M.E. 
Br  Victor  w.  nmo,  mi:.. 
Enlarged  and  Entirely  NVw  Edition  of 
tbla  BlaBdard  Work,  On»ldrra  cxliaaal- 
Iveiy   all   Types  of   Htatlonary.  Marine. 
Motor  V.  til.  In.  mi  l  Aerial  Pi  »«  I'lanta. 
inn  PAOKH-Wltb  Folding  Plaice — 435 
ILLUSTRATIONS,    rrkr,  U^l  Nat. 


DYKE'S  AUTOMOBILE 
and  GASOLINE  ENGINE 
ENCYCLOPEDIA 

A  teacher,  guide  and  referee c*  on  everr- 
thlna  i-f-riBlninr  to  mot  or  tag    iimplr  aa  toe 

Em 

H'a  worth  ten  flmea  Ita  coat.  If  only  placed 
OB  the  abelf  and  uaed  aa  a  •refcreore. 
1750  Illustration*,     avfl  Part*      4U  Instruc- 
tion v 

Price,  •8.00.    (Add  10c.  to  prcpaj.) 


QUESTIONS  and 
ANSWERS 

For  Automobile  Student*  and 
Mechanic* 

Br  Thaaiaa  H.  Raasrll.  A.M..  M.E. 

A  book  of  600  Queatloaa  and  Anawera, 
ailBfitrd  for  tracking  Mcboot,  tbr  ifachln* 
Baop  or  tirforr  the  Board  of  Kianlolaa;  En- 
durrra.  Tbla  la  tba  laraeat.  tbr  latrat  aod 
aaoat  autbrntlr  book  of  Ita  kind  upon  tn* 
maract.  t*rr|arM3  ranrrlallr  for  Ifimr  RtndJ. 
l.V)  pscra.  Bound  la  Clolh.  8tltr  Corera. 
la  fart.  It  la  a  regular  tail  book. 

lllca,  Clotb.  il.OO|  l^atbrr,  SI. SO 


pa 

m—  IT, 


THE  MODEL  T 
FORD  CAR 

Ita  Construction,  Operation 
and  Repair 
Br  Victor  W.  Pnm*. 

S00  .5  I  71  pacea.  Orrr  loo  aprclaU* 
made  aasaaTlnca  aod  two  Urge  folilkna; 

■am 

Prlcr.  HI. (Ml 
Tbla  bonk  la  written  for  rt)Kt>  I>HIVEK8 
and  iiw.nkhm.  br  a  ra«aralat<4  automo- 
bllr  rnglnrrrlna  auttrnjit?  aod  an  rlpaft 
ob  tbe  roRI),  who  ba>  drlrrn  and  r«- 
ailrrd  Ford  Cara  for  a  number  of  rrara. 
Ir  write,  for  tne  arrrasw  bibb  Ib  a 
practical  way  frost  actual  knowledge. 
All  psrta  of  tbr  F»nl  Model  T  Car  are 
described.  ALL  HKPA1K  PHlH'ESNKS 
II.I.ISTltATEU  A.VD  FULLY  EX- 
PLAIN ED. 


GAS  ENGINE 
TROUBLES 
and  INSTALLATION 

Br  J.  B.  Rathbnn,  B.S.C.B. 
410  Parra,  130  Dflitilrt  Use  DrasSafa  saMf 

itlustnt  tana. 
X  book  that  above  roll  MOW  TO  INSTALL 
—  HnW  TO  OPEKATE  HOW  TO  MAKK 
IMMKlllATK  KKPAIItH  and  HOW  TO 
KEEP  A  HASOl  INK  ENOINE  Ht'N.NINO. 
The  IHiiMiratlose  are  clrar.  Tbe  book  Is  au- 
tneutl. — complete— op  to-tbe  minute.  Nothing 
bo.  been  aralttsBV—  It  rentalna  do  niwleaa 
mattrr  luat  tbe  cream  of  dally  experleD.-*. 
Two  Folding  .  r.  ublc  Cfaarta. 


Price,  rieilble  Lealber.  SI. BO 
Clotb  Binding,  »i.<»' 

IGNITION,  TIMING  and 
VALVE  SETTING 

Br  Thomas  H.  RubbcII,  A.M..  M  B. 

SsltUd  m4  extrsdrd  br  Jo**  ffoiA'.ui. 
/ai  star  rditor  of  "fpwlttos  and  Arcre, 
FDCtsI  tin:  240  page.,  full/  llluatrate.1.  A 
rtmpr.  he«ialve  lltuatrated  Manual  of  eetf- 
InatrucOoa  far  tbe  une  of  Autouaotille  own- 
er., chauffeurs.  Arlamr..  Htatlonary 

ca.  and  Repair  Men.  Eap."  '  - 
adapted  for  tbr  oa»  of  drlrlng  school,  and 
atudenta.  _ 

-ilk  Clotb.  Hold  Stamping.  St-OO 
]  |.  ,  i.le  Leatber,  Hold  Stamping,  SI -SO 


Book  Dept^  THE  CLASS  JOURNAL  CO.,  241  W.  39th  St.,  N.  Y.  C 
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Boring  and  turning  about 
200  holes,  varying  in  size 
from  ^n  to  5  V  in  diameter 


This  is  the  function  of  the  Baush  Rail- 
road Drilling  line-up  for  drilling  crank  cases 
in  the  Packard  Motor  Company's  plant,  as 
illustrated  above. 

The  layout  consists  of  a  number  of  stand- 
ard multiple  drills  placed  in  a  straight  line 
with  the  jig  mounted  on  a  car  and  arranged 
to  turn  over  so  that  the  various  holes  can  be 
reached. 

All  the  machines  are  standard  tools  and  so 
adjustable  that  a  change  of  layout  does  not 
affect  the  machine  equipment. 

The  extreme  flexibility  of  the  layout  is  indicated 
by  the  fact  that  one  or  a  dozen  jigs  may  be  operated 
at  a  time,  thereby  insuring  maximum  production. 

The  first  machine  shown  in  this  line-up  is  a  regular 
No.  4  machine  provided  with  a  rectangular  head  which 
can  be  made  in  various  sizes  up  to  20  x  40  in.  and 
which  can  carry  as  many  as  40  spindles.  Each  spindle 
is  provided  with  a  vertical  adjustment  controlled  by  a 
screw  on  the  extreme  outer  end  of  the  arm. 

As  in  all  of  our  latest  types,  the  arms  can  be  adjusted 
to  centers  equaling  the  diameter  of  the  spindle  nose, 
inasmuch  as  there  are  no  projections  on  the  inner  end 
of  the  arm.  All  thrusts  are  taken  care  of  by  ball 
bearings  and  the  machine  is  provided  with  an  automatic 
feed  stop. 

Baush  Machine  Tool  Co. 

Springfield,  Mass.,  U.  S.  A. 
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DEALERS 

Slecr  W  arms  are  being  exten- 
sively advertised.  They  are 
enjoying  a  wide  sale.  They 
arc  a  proven  seller.  All  the 
motorists  in  your  town  will 
want  Steer  Warms  when  they 
know  what  a  wonderful  device 
they  are.  Order  from  your 
jobber  or  direct  from  us. 


Keep  the  Hands  Warm 
While  Driving 

Steer  Warms  are  a  wonderful  electrical  device  that  keep 
the  hands  warm  while  driving.  They  consist  of  two  neat, 
eathcr-covered  grips,  one  for  each  hand,  which  lace  on  the 
steering  wheel  at  any  convenient  place.  They  use  the  elec- 
tricity from  the  storage  hattery  and  in  Ford  cars  from  the 
magneto.  They  are  simple,  efficient  and  cost  little  to  maintain. 
It  makes  driving  safer  by  keeping  the  fingers  limber.  They 
preserve  the  health  by  warding  off  colds.  They  are  easy  te) 
install,  easy  to  attach,  can  be  put  on  in  ten  minutes.  Above  all, 
they  are  guaranteed  for  five  years. 

You  Need  Steer  Warms 

They  will  make  it  enjoyable  for  you  this  winter.  On  very  cold  days  you  can 
take  out  your  car  knowing  that  your  drive  will  be  comfortable  because  your 
hands  will  not  become  numb.  Steer  Warms  .ire  a  great  comfort,  a  great 
convenience  and  almost  a  necessity.   You  will  do  well  to  invest  in  a  pair. 

PRICES 

For  All  Gasoline  Cars,  $7.50  I   Special  for  Ford  Cars,  $5.00 

(In  Canada.  (11.00)  (In  Canada,  IT JS) 

ORDER  FROM  YOUR  DEALER  OR  DIRECT 


1 


INTERSTATE  ELECTRIC  CO.,  847  Perdido  St.,  New  Orleans 


BRONCHO 

'"BRONCHO— can't  be  busted"  is  not  merely  a  slogan.  BRONCHO 
is  really  the  toughest  Leather  Cloth  made.  Hundreds  of  thou- 
sands of  yards  are  in  actual  use  in  automobile  upholstery,  under 
our  absolute  guarantee  against  cracking,  peeling  or  wearing 
down  to  the  cloth. 

BRONCHO  means  service. — Looks  and  Lasts  better  than 
coated  Animal  Leather. 

ZAPON  LEATHER  CLOTH  COMPANY 


200  Fifth  Awuo,  N.w  York.  N.  Y. 


Form.rly 

BOSTON  ARTIFICIAL  LEATHER  CO. 

Union  Trust 


Building.  Datroit, 
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IF  A  great  musician  had  to  shift  gears  twice  to 
get  from  treble  to  bass,  and  throw  his  clutch 
out  to  change  from  flats  to  sharps,  think  how 
hampered  he  would  be.   He  COULDN'T  play 
a  masterpiece. 

When  you  drive  an  Owen  Magnetic  you  play  a 
MASTERPIECE  with  every  mile  you  drive.  You  play 
a  masterpiece  of  driving  without  the  annoyance  of 
gears  or  clutch." 


Wouldn't  you  like  to  know  HOW  and  WHYf 
'The  November  Jto  issue  of  this  magazine  tells  you 
in  a  four-page  story  of  the  Car  of  a  Thousand 
Speeds  exquisitely  illustrated  in  ten  colors.  Watch 
for  it.  Or  we  will  gladly  send  yon  a  personal 
copy  now  if  you  will  favor  us  with  a  request. 


BAKER  R.  &  L.  COMPANY 

( Incorporate*  \ 

CLEVELAND,  OHIO 

Bakar  It-  *  L.   iVjiEi jiij-,   In. nnn. mil'.!,   Broadway  at  57tn  81.. 
Htm  York  City 

Owen  MatDcllc  Motor  Car  Company,   2348  Ulciiifan  Boulevard. 
Clilcnfo 

M.  8.  Cbnaa,  Incorporated,  ND5  BoyUton  Ktrrat.  Boaton 
Vanca.  Clarrnf*  &  Company,  1(175  I'a.  Iflr  Aranua,  San  FrnnrlMxi 
Owan  Mafwrtr  Motor  Car  Co.  at  ITillailalncla.  2214  giirliif  Garden 
St..  Phlla. 
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/COMPACTNESS,  lightness 
^*  and  perfected  details  of 
construction  for  simplicity  and 
durability  are  of  course  our  chief 
attributes  for 


DURSTON 

TRANSMISSIONS 


it 


Gears  of  Lasting  Fame" 


but  we  take  supreme  care  for 
sterling  performance  in  actual 
service.  Our  workmanship  and 
materials  are  of  the  highest 
class.  Rigid  inspection  of  all 
parts  is  of  supreme  importance, 
and  our  final  test  of  assemblies 
is  very  thorough  to  insure  quiet- 
running  gears. 


D  urs  ton  Gear  Co.,  Inc. 

Succ— or*  to  Ld  c » t  r  Armi  Co. 

SYRACUSE  N.  Y. 


MB  " 


One  of  Our  Model* 


Keystone  Automobile  Bodies 

For  1916 

Individuality  i.  noticeable  in  motor  care  as 
in  homes.  Our  exclusive  creation,  of  motor  car 
bodies  are  as  perfect  in  design,  fini.h  and 
appointment  as  your  own  personality  dictates. 

We  are  among  the  oldest  high  grade  carriage 
builders  and  are  specialists  on  broughams, 
limousines,  clover  leaf  and  club  roadsters. 

There  can  be  only  one  like  yours. 

Detaile  on  Requmtt 

Keystone  Vehicle  Company 

Reading,  Pa. 


IMMS 
MAGNETO 

'IMMS-HUFF 

ELECTRIC  STARTING 

(Plighting 

In  the  pagt  ctahteen  months  1  hate  handled 
140  Marwelt  cart  equipped  with  jtimi  maa- 
netot  aid  general  on.  and  these  (art  hate  been 
ueed  M  most  every  profegnon  known  tn  ihtt 
Western  country,  and  I  hate  neter  had  the 
least  trouble  or  complaint  tnth  any  of  the  mag- 
netci,  and  none  to  speak  of  twin  the  generator. 

WRIGHTS  GARAGE. 

Frederick.  Ohio. 

Quality  Reliability 
Efficiency 


The  SIMMS  MAGNETO  CO. 

273  NO.  Arlington  At*. 
East  Orange,  fi.  J. 
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This  Is 


Have  You  Thi» 
Plug  On  Your  Car? 

Accopt  No   Plug  Utile..  AC  li  Burnt  Into   the  Porcelain 


There  is  one  thing  we  want 
you  to  know  about 

BULL  DOG 
QUALITY 

in  rubberized  fabrics  and 
that  is,  the  double  inspection 
of  every  piece,  every  yard, 
yes — every  foot — inspected 
carefully  at  our  factories 
and  again  just  before  it  is 
shipped  to  you. 

One  of  the  largest  automobile 
makers  states: 

"In  Bull  Dog  fabrics  I  get  a 
satisfactory  price  and  a  quality, 
every  yard  of  which  proves  bet- 
ter than  I  receive  from  any 
other  source." 

Send  for  samples  of  Bull  Dog 
quality  for  comparison  with 
samples  of  other  makes. 

L.  J.  MUTTY  CO. 

BOSTON,  MASS. 
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The  Punch 
Behind  the  Motor! 


It's  the  ignition!  With  a  hot,  strong 
spark  your  motor  throbs  with  power  I 
You'll  get  that  kind  of  spark  from  an 


A  spark  that's  hot.  intensely  hot.  at 
all  speeds,  even  the  lowest — sure  fire 
for  any  mixture,  however  rich  or  lean 
— quick  pick-up — easy  starting — that's 
Eisemann  ignition  I 

Why  do  you  suppose  the  Eisemann 
Magneto  is  the  standard  equipment  of 
1  08  Manufacturers?  If  you  can't  guess, 
ask  them  I 

THE  EISEMANN  MAGNETO  CO. 

Sates  unit  Central  offices: 
32-33ro  Street.  Brooklyn,  N.  Y. 

Indlanapull*.  tnd..  4K.--I17  No  Capitol  Ave. 
Detroit.  Mlrh..  Ml  Woodward  Ave. 


One  part  of  your  automobile  you 
do  not  know  you  own,  because  it 
never  bothered  you. 

ECLIPSEBENDIX 
DRIVE 


Transmits  the  power  from  the 
starter  to  the  motor  on 


125  MAKES  OF 
AUTOMOBILES 

MADE  BY  THE 

ECLIPSE  MACHINE  CO. 

ELM  IRA,  N.  Y.,  U.  S.  A. 


"I  have  used 
the  same  set 
of  Splitdorf 
SparkPlugs 

/or  69.ooo  miles 

-still  ^ood" 

S.£SCHQMa£H6,  f>ah Altc.Cal 
STUOCBAKCR 


in.  f  .rr-t  |r. 


■ 


G  4 

Trp. 


—  i 


$md  fliAsunarr 

cn  ihrtn  hum  ytmi  drafter- 
•md  t*i  ■•  far  i 


Splitdorf  Electrical  Co.,  Newark,  N.  J. 

WITH  THE  GREEN  JACKET 
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Near  Lubrication  Is  As  Bad 
As  No  Lubrication 

From  the  very  nature  of  its  composition,  grease  can  give 
only  partial  lubrication. 

This  simply  holds  off  the  effects  of  Friction  for  a  while. 
But  very  soon,  grinding,  gritting,  gears  and  bearings  land 
the  car  in  the  repair  shop. 

The  deficiencies  of  grease  have  led  to  the  produc- 
tion of 

t MM  » »■« 

HON- 

WtU  (Mill 

It  gives  CONSTANT  lubrication  the  instant  your  car 
starts,  and  every  minute  it  is  in  motion. 

Unlike  grease,  Non-Fluid  Oil  is  a  pure  lubricant,  particu- 
larly  adapted  to  Motor  Car  use.  In  the  hottest  weather 
it  lubricates  without  thinning  or  leaking  out.  And  in  Zero 
weather  it  doesn't  freeze  or  prevent  perfect  lubrication. 

Sold  only  in  orange  colored  cans  at  your  dealer's. 

Get  "K-oo  Special"  grade  for  gears;  "K-ooo"  grade 
for  bearings. 

Write  for  samples  and  a  free  book,  "Lubrication  of  the 
Motor  Car." 

New  York  4  New  Jeney  Lubricant  Co.,  166  Broadway,  New  York 


Use  the  facilities  of  this  perfectly  equipped  Plant  for 
the  production  of  small  sheet  metal  stampings  of  any 
design,  also 

BRASS  CASTINGS 

In  lha  Roush,  Poliahad  or  Nick. I  Plat* 

Including  Hub  Caps.  Radiator  Filler  N«rks  with  Cap*. 
Gasoline  Tank  Flangns  with  Caps.  Oasollne  Tank 
Flanges  for  Outlets.  Hood  Yokes,  Ford  Special  Hub 
Caps  and  other  parts  made  of  Cast  Brass. 

Our  Well-Equipped  Wood-Working  Department 

la  prepared  for  lb**  |irooi|il  iirortnetlan  of  quantity  oMera  of 
rough  or  blcbly  flolthrri  wood  work  a»«i'mbllc«  of  medium  alio 
for  motor  rar  ron.trnctlon.  mwh  pnrta  n.  r*«»l  blo«"k*  for  wilb- 
plnit.  tluorlwc  bonnla.  bnrk  a|>rh>K  bosnla.  running  lio«ril«.  etc. 
Wo  work  from  Bin*  Print*  and  ftprHflrstloss.  bat  prefer, 
when  puMlblr.  to  slw  bavr  *aiu»lra  for  tbv  nun*"*  of  aecurlng 
twiUrv  aorurary  la  wrtsbt,  meaaureliwata  soil  uVaigD. 
Write  ua  at  once  for  rnrtlier  Information  rvgorrtlDjt  tso  pro- 
duction of  your  rrqolmix-nln. 


I 


ThePfau 
Mfg.  Co. 


Cincinnati 
Ohio 


230  Mentor  St. 


Judge  Its  Quality  by 
the  Company  It  Keeps 


R 


QrVL^UCiaT 


There  is  no  more  certain 
evidence  of  a  car  owner's 
discrimination  and  good 
taste  than  the  presence  of 
a  FOSTKR  Owl  light  on 
his  wind-shield. 

The  highest-priced,  finest 
built  cars  in  the  world 
carry  the  OWL  Light  It 
is  a  badge  of  distinction. 
It  is  simple,  neat,  orna- 
mental, and  unobtrustivc. 
There  is  nothing  compli- 
cated, awkward,  bulky  or 
ugly  about  it.  It  is  the 
handsomest  spotlight  possi- 
ble for  spotlight  specialists 
to  huild. 

Now  only  $5  complete  with 
all  connections.  Sold  on 
10  days'  trial.  Ask  your 
dealer,  or  if  he  cannot  sup- 
ply you.  write  us  direct. 
In  ordering,  state  make, 
model  and  battery  voltage 
of  car.  Send  for  interest- 
ing booklet. 

Thoroughly  high-grade 
dealers  wanted.  Write. 


C.  H.  FOSTER 
Accessories  Co. 

2303  Michigan  Blvd. 
CHICAGO 
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STARTIW."'"'*™* 


Modern  Starting, 

Lighting  and 
Ignition  Systems 

By  VICTOR  W.  PAGft,  M.  E. 

Member  Society  of  AetomoblU  Engineers 
AoUior  of  'The  Modern  Quells*  Aalomo- 
bile,"  Etc 

250  Sp«HaJJr  lf»<Jr  5«^-ar(«p« 

.«(«:»  400  (3tti»)  Pepee.     Falses?  Pteret 

PRICE  $1.50 
A  Self-Educator  on  Electrical  Systems 

TI1IH  practical  rotame  baa  been  written  with  apodal  reference  to 
tbn  requirement,  of  thr  non-technlcsl  reader  deeirlng  eaally  coder- 
stood  eiplaaetory  natter  relating  to  all  typea  of  aatomoblls  IgnltJoa, 
starting  and  lighting  ayah-ma.  It  ran  be  understood  by  any  oar,  eren 
without  electrical  kaowledge  becauae  eleoiralary  electrical  principles 
are  considered  before  any  attempt  la  made  to  dlaraaa  featorea  of  the 
earkmi  systems.  Thee*  basic  prlnctplea  are  clearly  atated  and  llltae- 
tratad  with  alraple  diagrams.  ALL  TUB  LEADING  HTKTEMn  or 
PTARTINO.  LIUMTINO  AND  IO.NITION  HAVE  II KEN  IlEKCRlHKI) 
AND  ILLUSTRATED  WITH  TUB  CO-OI'ER ATION  OP  TUB  EX 
PERTH  EMPLOYED  BT  THE  MANUFACTURERS.  WIRING  DIA- 
GRAMS ARE  HHOff.N  IN  BOTH  TECHNICAL  AND  KON-TECHNI- 
CAL  FORMS  ALL  SYMBOLS  ARE  FULLY  EXPLAINED.  Thla  la 
A  bonk  of  REAL  MERIT. 

A  COMPRBnENSITeJ  RETISW  OF  MODERN  8TARTIN0  AND 
lONITlON  SYSTEM  PRACTICE  INCLUDES  A  COMPLETE  EXPO- 
SITION OF  STORAGE  BATTERY  CONHTB COTION.  CARE  AND  RE- 
PAIR. Kxplalna  all  type*  of  starting  neotore— Generators — Msgnetos 
and  all  Irsirinn  or  lighting  ayatem  units. — Considers  the  systems  of 
rare  already  In  use  aa  well  aa  thoee  that  are  to  com*  Is  1816\— A  book 
•eery  ode  needa. 

Nothing  has  been  omitted,  so  detalla  hare  been  slighted.  A  bonk 
you  cannot  afford  to  be  without. 

Booh  Department 

THE  CLASS  JOURNAL  CO..  23)  Waal  3Mb  Street,  Ntw  York/City 


The  Bearings  Company  of  America 

LANCASTER,  PA. 

Snl  r  e  Department  t  Weatarn  Of  float 

2SO  Weak  Sath  Stiwt  604  Ford  Building 

New  York,  N.  Y.  Detroit,  Mich. 


RADIAL  RETAINERS 
flVIADE  INi 


OOHPUTI   TIIIICST  BEARISH 


Manufacturers  of  Star  Radial  Ball  Retain* 
era.  Star  Ball  Thruet  Retainers,  Star 
Complete  Ball  Thruat  Hearings 


LeRoi  Motor 

30*4r  MODEL  C 
ft)ft  TM£  LIGHT  ROADSTER 
TOURING  CAR 
OR 

**_  TRUCH. 


Milwaukee  rnArriiNETooiOa 

niLWAuaik  wu 


LIBERTY  SIX 
$1095 

The  Liberty  sells  without  arguments 
except  for  the  tremendous  evidence 
of  performance. 

It  your  territory  it  not  doted  addrett: 

THE  LIBERTY  MOTOR  CAR  CO. 

DETROIT 


"The  Motoring  Authority  of  America" 

PUBLISHED  WEEKLY  AT  CHICAGO 
Ywaxly  Subscription  Pric*—  ■  latitat— I $3.00 

The  moat  popular  weekly  motoring  m  arm  line — da  voted  to  the 
Interests  of  the  motor  oar  owner  ana  containing  saws  of 
general  Interest  alike  to  the  dealer  and  the  manufacturer. 

If  you  are  Ictareated  In  nsw  car  and  accessory  description*, 
racing  reports,  touring  data,  and  questions  and  answers  that 
appaal  to  the  motorist,  subscribe,  to: 


MOTOR 

MALLERS  BUILDING 


AGE 

CHICAGO,  ILLINOIS 


vl  r\j. 


Inner  Tube*,  Inner  Liners,  Outer 
Boot*,  Inner  Sleeve*,  Blowout 
Patches,  Cementle**  Patches,  Cement 
Patches,    Red      Rubber  Tubing 


INDUHA  RUBBER  AJ<DlttCr«tD  WRT 

XiMWOtO  1H0I 
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If  Your  Lights  Should  Fail! 


Think  what  It  ml*ht  mean  on  a  black  night,  with  a  bad  roadr 

Don't  rtak  1L    Put  a 


MODEL  3S4  AMMETER 

On   Your  Dashboard  or  Court 

It  la  ■  reliable  meant  of  determining  the 
proper  rate  of  ctiarfr  or  diachargr  of  your  bat* 
aaapj 


tery  for  varioua  speed*.  It  enable*  you  to  de- 
termine that  the  grnrrAtor  la  working  and  that 
the  atonuw  battery  ia  receiving  It* 
choree,    Writs  N5. 

Wanton     Electric  a  I     Inatrumnnt  Co. 
•  Wanton  Aeo..  Nvwarfc,  N.  J* 

Bramcktt  im  tk*  Lartfr  Cttiti 


proper 


E.&J.  SPOTLIGHT 

Motorists  insist  on  hav- 
ing the  best  spotlight 
manufactured.  DEAL- 
ER: Satisfy  your  cus- 
tomers by  selling  them 
the  best  and  latest  im- 
proved Spotlight  man- 
ufactured. Complete  in 
every  respect.  Ready 
to  attach. 

Edrnundl  k  Janet  Corporation 

Detroit,  Michigan 


13 


TRA3SrSA\ISSIOiSrS 


byrAOuee  •    y  1 


BROWN  — rL I PB 
CHAlPIN  - —  COx 


0 


•  Carspring  TiR-ES  ■ 


Will  establish  you  in  busi- 
ness on  a  permanent  and 
profitable  basts. 

Our  Policy: 
One  good  dealer  in  each 
territory,    backed    by  the 
best  goods  and  unlimited 
co-operation. 

New  Jersey  Car  Spring 
&  Rubber  Company 
Jersey  City,  New  Jersey 


a 


MERCER 

MOTOR 
CARS 


22-73  SERIES 

They  follow  closely  the  lines  of 
the  preceding  series,  and  the  only 
changes  are  in  the  nature  of  re- 
finements. 

22-73  Touring 
22-73  Sporting 
22-73  Runabout 
22-73  Raceabout 
22-73  Touring-Limousine 

Literature  Mailed  on  Request 

MERCER  AUTOMOBILE  CO. 

400  Whitehead  Road  Trenton,  N.  J. 


Passenger 
and 

Commercial 

Car 
Motors 


4-Cylluiie-r—  l-Tyi-lc 


Beaver  Motors 

Fit  Every  Demand 

There  are  BEAVER  Motors  in  a  variety  of 
sizes,  suitable  for  all  pleasure  car  and  com- 
mercial car  requirements.  Meet  all  demands 
for  power,  economy  and  de- 
pendability. 

Over-head  valves.  20%  to  2$% 
more  power  than  other  motors 
of  same  bore  and  stroke. 

WrU»    rode*    far  BBJVBR 

«Di-c1,<lrafi.n  before  decid- 
ing ob   ttm   motor   to  tu*. 

BEAVER  MFG.  CO. 

let  a  Oklahoma  Ave.,  Milwaukee.  Wle. 


.a  ♦ 


©res 


The  "Hold-On"  Treed 
arc  le  "Uperior  in  quality  to  ordinary  tire*, 
as  the  Combination  liberal  talc*  policy  la 
superior  to  the  "cut  and  dried"  ordinary 
eelling  policy  under  which  the  ordinary 
tirea  are  gold. 

Get  the  exclusive  territory  proposition. 

The  Combination  Rubber  Mfg.  Co. 

Manufacturers  of  Hiohorude    Tiad»  M»rt 
Rubber  Product!  for  SO  Yian 
BLOOMFI ELD,    NEW  JERSEY 
Writ/  or   Wirt  for  Particulars 
Regarding  Our  Proposition 


9 


Salisburu ,  Wheel 
'     &  JWfk  Co.  v£f 
jamestovvTnj     n.v  v — > 
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Electric 
Starting 
and  Lighting 
Systems 
SINGLE  UNIT  and 
TWO  UNIT  Equipments 

Booklet  on  Special  Ford  Equipment 

DYNETO  ELECTRIC  CO.,  Syracuse,  N.  Y. 


jo 


-  □ 


STEEL 

OR 
BRASS 


CAPC 


NICKEL 
PLATED 
OR  RUST 
PROOF 


STAMPINGS 

THE  WINKLEY  CO,  Detroit,  Midi,  U.S.  A.  ^^^A1^'' 


BOUQUnS  FROM  HERE  AKD  THERE 


*Harlfortf 


SHOCK  ABSORBER 


EDWARD  V.  HARTFORD  Inc.  { 


1**  MORGAN  ST. 
JERSEY  CITY.  N.J. 


BKAKMIKH 
"MuII-Uuk" 
Xoa-Hkld 


You  don't  just  expect 
good  service  from 

BRAENDER 

TIRES  &  TUBES 
—you  get  it 

Write  fur  purtlrulnn  abual  I  Iff*  WDM  rtull- 
Nan-NkM     TIIK      ri  UUNT 
(MOOTOWX  HIDING  TIHE  MADK. 

Braender  Rubber  &  Tire  Co. 

I   Mliirji   It  ii  t  hr  rford  ,    v  J. 

MILAN  CR/M 
250  Writ  Mfk  St.,  Sm>  York,  .V.  V. 
675  So.  Broad  81.,  PlttladrlpHU.  Pa 

UM  5*   A".    l/irAijuf.    I  ,  .  .   r  kirou...   /.'(.      TIM.  Mirk 


The  Big  Stick 

That  Brings  Down 
Gasoline  Expense 


For  Your  Car 

Atwater  Kent  MigWorks 
Philadelphia.U5A. 
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HERE  IS  THE 

BERKSHIRE  96b 

FOR  FORDS 

It  has  an  extra  long  shell,  and  the  spe- 
cially imported  Kaolin  Porcelain  used  in 
this  plug  was  fired  at  extreme  heat  to 
insure  extraordinary  durability.  Same 
self-cleaning  design  as  standard  plugs. 
Meteor  wire,  the  highest  grade  alloy 
known  for  this  duty,  is  used  for  sparking 
points. 


PITTSFIELD  SPARK  COIL 

PITTSFIELD,  MASS.  i  U.S.A. 


CO. 


MEYERCORD 

Decalcomania  Transfer  Nubc  Plate* 

—mill  not  tarnish,  blacken,  loosen, 
rattle  or  (all  off.  Unaffected  U  time, 
wear,  tear,  oil,  water  or  create. 
Simple  to  apply,  decorative  and  per- 
manent. 

In  use  by  leading  automobile  and  ac- 
cessory manufacturer!,  in  place  of 
brau  name  plates. 

It  will  nay  you  to  write  today  lor  full 
particulars.  Let  ut  show  you  bow  to 
solve  year  name  plate  problem  at  a 
decided  profit  to  yourself.  Send*  for 
Ihe  information  now.  There's  no  cost. 
Wm  ma*a  agency  stent 

for  manufacturer!  (OO. 

THE  MEYERCORD  COMPANY,  ln«. 

11*7-1112  CbaiaWst  Caaiiaarea  Bl«l 

Chicago 
EVanchet  ■»  •!!  I«|e  citiel. 


Add  to  Garage  Profits  by  Oxy-Acetylene  Welding 

Savings  made  please  your  patrons  and  pay  good  substantial  profit' 

PREST-O-LITE 

Dissolved  Acetylene 

(Rattdy-irtad*  carbide  gas) 
adds  to  tbs  eOelrm-y  and  usetatotasj  af 
any  |M  welding  equipment.    We  fornlnh 
thoroughly  high  grade  welding  *p|iara<oa 

for  IIKI.no  fCsnn.U,  |7r..<KJ>.  The  average 
user  will  also  need  gas  cylinders  at  an 
additional  cost,  and  about  f  10.00  w«rili 
of  welding  snppllea.  Track  and  vpeciel 
equipment  for  euttlng  operations  at  es- 
tra  cast. 

Sana!  for  Jotoih  of  Frr.i-O-Lilt  Service  for 
Omy-Acvtylmnm  Wolding. 

THE  PREST-O-LITE  CO.,  Inc. 

The  Wort*".  Introft  Utittrl  of  Dissotrcd 
aUaVa^MM 

234  Svwlatr  Casadian  fXfiw  v>i  Factory 

Munsialia.  lad.  Hsmttoiv.  Ontario 


MAKERS  OF  SPRINGS 
SfJ&LEB  FOR  OVER 
WBW!,  ZELARS  BB 


30x3     Non-Skid  512.05 

30X314  Non-Skid   is  60 

3ax3'/4  Non-Skid   I7-9S 

33x4     Non-Ski.!  25.65 

34x4     Non-Skid   2620 

36x4 '4  Non-Skid   36.9s 

National   Rubber   Co.,    Pottatown,  Pa. 


All  Season  Top 

For  1915-1918-1917  Ford  Cars 


Warm  and  snug  in 
winter.  Coot  and  com. 
fortable  in  summer. 
Fits  flush  to  body  of 
car  —  no  overhang. 
Positively  no  rattle  or 
squeak.  Finished  of 
same  material  as  used 
in  upholstering  car. 
Glass  doors  and  pan- 
els easily  removed  if 
desired  and  set  of  cur- 
tains used  in  their 
place.  Get  full  de- 
tails from  your  dealer, 
or  write  us  for  illus- 
trated catalog. 

WADSWOITH 
MANUFACTURING  CO. 
1294  J«atr»»«  A 
Etarait,  Michigan 


HYATT 
QUIET 

The  Roller 
Bearing 

far 

Automobiles 


riease   mention    The   Automobile   when    writing:    to  Advertiser" 


Digitized  by  Google 


94 


THE  AUTOMOBILE 


November  9,  1916 


Perlman  Rim  Corporation 

{.Controlling  Perlman  Demountable  Rim  I'atentt'i 
MANUFACTl  RF.R-S  OF 

Demountable  Rims 

Plain  Clincher  and  all  Styles  of  0-  D. 
Demountable8,  Straight  Side  or  Clincher 

Executive  Offices!  NO.  1790  BROADWAY 

executive    Winces     Utiles!  States  Rubber  U>.HIda. 

and  Broadway  and  5Sth  Street 


ill  «V»  (  v  v  -—  — —  -  —   « 

Phone  Jl -<0  CxiJumbui 

Sales  Department^   NEW  YORK,  N. 


Y. 


The  Parish  &  Bingham  Co. 

Cleveland,  Ohio 

The  Standard  Of  QoalitvS  Service 

Automobile  Frames 
And  Large  Steel  Stampings 

Our  Engineering  Force  At  Your  Disposal 


Write  for  specifications  of  different  sixes  and  types 
for  pleasure  cars,  trucks  and  tractors. 

WISCONSIN  MOTOR  MFG.  CO. 

St..  A  Dept.  310  Milw.uk..,  Wis. 

Nr.  York  Branch.  SO  Charts  St.,  T.  M  Fenaer.  Factory  Renreasatative. 
Padnc  Coast  DlMilbutori  Earl  P.  Cooper  Co..  1428  Buah  Si.  Sao  F  randan, 
Cal  .aodilJW.Pkx>  St..  Lot  Aofelca.  CaL 


l/"NOWN  the  world  over  as 
the  zenith  of  simplicity 
and  efficiency. 

A  precision  instrument  giving 

tiermanently,  esse!  carburet  ion 
or  y.iur  car. 

Zenith  Carburetor  Co. 

Detroit,  Mich. 


Electric  Auto -Lite 

Starting — Lighting — Ignition 

Electric  Auto-Lite  equipment  for  auto- 
mobiles is  as  famous  for  the  service  that 
backs  it  as  for  the  reliability  and  economy 
of  its  operation. 

ELECTRIC  AUTO-LITE  COMPANY 

Home  Office  and  Factory:  Toledo,  Ohio 
New  York       Detroit        Kansas  City       San  Francisco 


DEALERS,  JOBBlAttMftpr  SARACiEMKN 


Edited  exclusively  for  Dealers,  Jobbers, 
Garage  and  Repairshop  Owners 

ir  you  are  Interested  In  the  merchandise  or  maintenance 
departments  or  the  automobile  Industry  you  should  read 
Motor  World  reffularly.  It  builds  sales.  Improves  service. 
Increases  profits. 

Published  weekly,  12.00  per  year— Canada  and  forelrn,  14.00. 
Subscriptions  solicited  only  from  men  In  the  trade.  Bend 
your  subscription  to: 

MOTOR  WORLD 

239  West  39th  Street  New  York  City 


Russel 

Internal  Gear  Drive  Axles 

I.,-!  urn  ernd  yon  the  history  of  She  Internal 
Gear  l>rl»r  Aslr  and  tell  yon  how  she  HI  ISNKI, 
tin.  been  a  bin  factor  In  Its  aaccess. 
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J-M  Non-Bur] 
Brake  Linii 

WEARS 

ITS 

SAFE 


Friction  Drive 

Superiorities 

Cara  aqotppad  with  Rockwood  flora  friction 
.lrlv»»  »r*  mora  flexible  and  nee  leee  8»"  par 
mile.  There  are  i>0  nara  to  strip  or  chufi. 
Tlie  apaed  Tertatlon  la  •»  simple  aa  tiie  ed- 
■  ■> r  tne  tlirotttc — an  Inflolte  nomber  of 
ipndi.  Freedom  from  rlbration  io*1" u*  lone 
ntotsr  life  at  minimum  eipenac.    Eollrt  ut- 

Ufmllrii 


Fibre  FrtctlOB  (or 
Repalre 

Cao  ba  — -  ,  - .  - 1  from  oa  (or  *B 
friction  drtren  cara.  When  writ 
Inc.  flva  laatde  and  ontelfle  dtam- 
atrr  of  Iba  fibre  rlna  with  face 
width,  nam  a  apd  model  o(  car. 


Pre*  Book  (of  Enclaaara 
Yoor  name,  addreee,  arm  con- 
nection and  occupation  aeonrae 
oar  01 -pafe  llhiatratad  book  of 
data  and  formula;.  "Fricltcm 
TratumUittM."  Send  for  It  todaj 
— Inraloabl*  (or  deelrnere. 


THE  ROCK  WOOD  HFO.  CO., 
1017  Knsllah  Are.,         IndlmMMP-olle,  Indiana,  1. 


§.  A. 


FOR 

LIGHTING 


WARD  LEONARD 
ELECTRIC  CO. 

MT.  VERNON.  N.  v..  U.  S.  A. 


■ 


STARTING 
SYSTEMS 


New  process 

DIFFERENTIALS  and 
ACCURATELY  CUT 
METAL  GEARS 


Rew  Process 
Gear  Corporation 

SYRACUSE.  N.  Y. 


Reg*l-4-lM?ly-hro 

THE  BIGGEST  CAR  IN  THE  LIGHT 
WEIGHT  CLASS 


32  Hompowcr,  genuine  cantilever  tpringt.  Big  Body, 
Wide.  Deep  Seat:    POWER  and  ENDURANCE. 

Cat a/ofw«  en  r«»u«>f 

REGAL  MOTOR  CAR  COMPANY 

DETROIT.  MICHIGAN 
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n 
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|  For-  i/c-cond-Hand Cars,  Surplus  Dirts.  Accessories,  Tires 
I  Afa chin ery  oihcr-Jpac/af  Announcamentj-  of  «g  ^similar  Character*- 


Consider  These  Points 
When  Buying  Auto  Parts 

We  boj  Id  tr»lo  l'«t|  M*-  Kntlr#  itock  «f  »oto- 
tuuMU*  com t*iit<-*> Over  two  mlllt'Mi  |*rti  no  baud 
la  our  lahto  (•.•Dt  and  •djsuviit  warvh<ni»M.  W* 
bur  for  Cnali— *t.d  well  for  C«»t.-  Ki**ptkmallj  low 
print*- -You  bcrjrOt. 

READ  THIS  LIST  OF  BARGAINS 

RADIATORS 

Krirelt  30  radiator   t'i'i.RO 

Krlr  11113   insedl    lO.tMl 

Northern,  many  ■nudel*    1.1. OO 

p»i»r  U,  IMI    aa.no 

gtuilebaaer  i'5  radiator   iKI.lMI 

AXI.K* 

Front  Ml*   lO.OO  up 

Hear  uln   3.LOO  np 

Write        y..ur  rciulrraicou 

arOBHM 

If  you  intend  I"  orerlinnl  your  <*r  this  winter, 
plan  putting  on  u  new  body.  A  new  l.«l>  will 
rbango  tin'  nptienranec  of  roar  nt,  It  will 
nuke  It  look  like  n.-w.  Wr  have  different 
types  and  styles  of  bodies  upholstered  and 

painted.    Prima  rrom  *i. -..<••»  to  7B.0O 

Write  un  for  measurement  rliart.  Will  be 
pleased  to  quote  Toll  prices  on  a  Dew  body 
for  your  car. 

We  can  also  furnish  bodies  with  tone,  fend 
era.  run  nine  hoard*  and  windshields  nwn  plr  te , 
■t  a  small  addltluaal  rnat. 

kotom* 

If  eon  want  a  good  Httle  n..  t.>r  for  a  llftit 
weight  car.  write  us  for  apeelftoatrntM  on  tola 
Perkins  IN  II. p.  motor,  complete  with  car- 
burvtor.  for   6*9.00 

FIRITA*  TOPS 

puritan  top*  are  made  for  practically  every 
make  and  model  of  car  now  running  Tope 
will  be  strong,  durable.  Ton  will  be  surprised 
at  tbe  vmall  coat  aa  well  as  tile  marked  Im- 
provement In  the  appenraiH'c  of  fSthT  car. 
We  nan*  one  man  mohair  tops  tbnt  will  At 
tbe  ;■  i     i  ik-  ears: 

(rrerland  75. 

Port  1*14. 

King  4  cylinder. 

Mniwell  model  M — WH. 
Including  dust  boots  and  Inside  curtains  for  IMhOO 
■  Write  us  for  top  chart) 

STKKHIX;  KB  iHD 

IMght  and   left   tin r»l   drive  steerina 

(ears    in  i >n 

Itlght  and  left  hand  drive  flemmer  steering 
(ears    hi 

KKNDKRH 

Any  type  or  siac.  lit  practically  any  car  for.  3.00 
lit \MI.« 

All   slsee.   price   10.00 

WWWW 
Many  makes  of  wheels,  all  ataea  

MIMKM.  AM-Mlt  * 
Holly  ami   Klnffstnn  Cnrtiorctor*   for  Fords, 

each 

Klectrlc  head  ll(ht  dimmers  for  Ford,  each 
Put  a  set  of  Puritan  shock  absorbers  on  y.mr 
car     Mode  on  correct  |*rlfirln.1et,  Absolutely 
takes  up  all  rlbratlofj  and  shocks.  Met  of  four  12.00 
i Fittings  eitra) 

onia 

54  s  4  Detroit  Clincher   2.741 

32  i  S<4  [irtrolt  Clincher   

33  »  1!»12  Detroit  straight  side  

no  i  8*1   l»l:  Detroit  Straight  side.... 
:i>i  x   I   1111^  lx  tr.  It  Mtraight  atde   8.70 

Write  for  a  copy  of  our  Illustrated  llargaln  llulle 
tin.  It  contains  many  bargains,  not  listed  here. 
Itefereuce  to  lids  resik  when  ordering  ntlto  parts  or 
accessories,  will  save  you  mtiDry. 


K.40 

a.oo 


TIRES 

Our  Guarantee  b  Permanent 
— Our  Reputation 
Established 

3SOO 

Mile  Guaranteed 

Tires  and  Tubes 

bought  at  a  tremendous  discount  at  an  ex- 
cess sale  of  one  of  the  country's  beat  known 
manufacturers.  All  fresh  selected  stock- 
standard  make,  at  prices  you  can't  afford  to 
overlook. 

Kite  New  Tires    Haw  Tubes 

Mat  s  a.oo  fl.25 

:ioi3   e.no  2.oo 

3013H   8.00  2.25 

3ll3ta   8.  BO  2.5<i 

32l3ls   a. 00  2.50 

3413  tl   S.50  2.S5 

3«llV(   10.  T5  2.TS 

SHa   11-75  2.90 

321*   12.50  8.20 

S.I  1 4   12.75  S.25 

3414   18.25  .1.35 

33x4  13.S0  8.45 

8514  K   17.00  4.18 

3«>4U   1T.60  4.2S 

37l4ft   18  00  4.85 

33l5   17.50  5.00 

Sill.'.   18.50  8.00 

37l5   20.00  3.20 

Add  to    the    aliovr    pries  far 

Don-skid 

Special   Bargain*  in  Slightly  Used 
and  Demonstrating  Tires 


■as 

30(3  

30x84  

8113  H  

32x8 14  

84lSH  

31l4  

8214  

S814  

34 14  

35l4. 
SHI  . 
341 

in 

:i.-.v  i 
:t?i  I 

35l3. 
3ltl.-.. 
3Tl3 


Used  Tires    Caed  Tubes 


4I4U,  

5x4  tf  

8x4  4  


31.  sr. 

4  23 

1.45 

4.30 

i 

1.30 

6. 54) 

ISO 

6.25 

1.05 

7.00 

l.AO 

1.70 

7  T- 

1.70 

7.60 

1.78 

7.50 

1.75 

s 

1.75 

H.OO 

1.80 

3.25 

1  83 

0.5O 

1  SO 

8.50 

2  .in 

P.  Ml 

J 

0.7S 

2  20 

We  itunrni         all  tires  sold  by  us  at  the 

above  prices  to  be  free  from  Imperfecttona  In 
material  nnd  workmanship.  Send  one  dollar 
deposit  with  each  tire  ordered.  Tires  will  be 
sent  promptly  C.  O.  D.,  with  privilege  of 
rxnminiitlun.  Specify  style  of  rim  to  avoid 
delay. 


Puritan  Machine  Company 

ALL  PARTS  FOR  AIL  CARS 
408  Lafayette  Blvd.         Detroit.  U.  S.  A. 


Hf€  our  ad  on  parj.  HO. 


Tire  Repair  &  Supply  Co.,  Inc. 

1463  Michigan  Avenue 
Chicago,  III. 
Please   mention   The   Automobile   when   writing  to 


Parts  and  Repairs 
All  Service  Parts  for  All  Cars 

It'a  rather  a  broad  etatemeat  Isn't  HT  But  we 
ess  bark  It  sp  by  oor  large  atoek.  Wa  can  anpply 
parts  for  oyer  100  "ORPHAN"  automobile  Onaa- 
paslea  and  ras  also  aapply  practically  any  part  for 
■ay  car.  Below  Is  s  partial  llat  of  "ORPHAN" 
Cars  for  which  wa  cab  supply  prompt  ssd  efflrlent 

ee  trice 

CARTERCAR  W.4RHE1 

MICHIGAN  A  BHOTT 

KJtIT  8PKKI1WKI.L 

Ceotary  Ha  yen 
Keetos 

Elmore  ,  .„ 

Ererltt  ij**  ... 
llerreahotf 

Hrnderaoo  >J?r*',**m 

^rlp^Boath  Cycle  Ob^  ^ 

AMD  MANY  OTHKRI 

If  yoor  car  la  not  Hated,  write  aa.  Coma  totbs 
Puritan  FIRST  whenyon  need  repair  part;  or  *»rylca 
parti  for  yonr  car.  We  assure  you  oor  pncee  win  rs> 
low  mJ  will  fire  yoo  prompt  and  efllcieot  aerrlcw. 
Write  na  for  oer  large  llloatrated  Banralo  BolleUa. 
It  contains  Items  of  Interest  to  entry  B&otorlat- 

PURITAN  MACHINE  COMPANY 

All  Parts  For  All  Cavrw 
408  Lafsyelle  Bird.  Detroit,' U.  S.  A. 

Ree  our  uj  oa  pofr  9C. 

Manufacturers 
Attention 

These  goods  were  purchased  fron  an  over- 
stocked company.  We  wish  to  make  quick 
sales.  That  accounts  for  the  low  prices. 

About 

50  Truck  frames   $jo.oo 

250  Truck   wheels    J 00 

100  Jruck  steering  gears    12.CO 

50  6-cyl.  motors   150.00 

100  4-cyl.  motors   1  ^5*° 

1  ;o  Shaft  drive  rear  axles   30.00 

300  1-Iteam  front  axles    15-°° 

50  Transmissions    3500 

50  l.'pholstcred  live  passenger 

"  bodies   50  00 

25  Delivery  bodies    .15-00 

100  One  ton  rear  axles    22M 

70  Bosch  magnetos    22J0 

100  Truck  radiators    18.00 

Special  prices  in'quantity  lota 
AutO  Parts  Co.,  741  W.  Jackson Blr A*  Ch.c.co.  111. 

G-E-A-R-S 

For  Transmissions  and  Differentials 

VYrtto  our  aalea  department  si-  ut  yoer  reciulreicrnta 
Manulariorrri  for  the  Trade 

SERVICE  GEAR  &  MACHINE  CO. 

READING.  PENNA. 

BALL  BEARINGS 

Imported  make 
All  si  sea  in  stock 
Immediate  delivery 

8 CHAFER  SAL£S  COMPANY 

foiled   Matsl   Hutiher  llulldlnc 
I7»0  Broadway  New  York  City 
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DON'T 

BE 
MISLED 


The  Qearing  J-Jouse 

AUTO  PARTS 

FULL  STOCK  OF  PARTS  FOR 

MICHIGAN  LOZIER 
MORA  DRAGON 


Auto  Part*  Co.  of  Chicago  has  a  well- 
„.»ed  reputation  for  quoting  the  lowest 
prices  and  ofrerin*  the  quickest  service  of 
any  concern  In  this  line  of  business. 
Scores  of  other  concerns  are  now  conveying 
the  Impression,  whether  Intentionally  or 
otherwise,  that  they  are  branches  of  this  big 
corporation  by  operating  under  a  name  sim- 
ilar to  this  one. 

The  Original  and  Largest 

AUTO  PARTS  CO. 

Has  No  Branches 

The  original  and  only  house  we  have  Is  lo- 
cated at  the  address  given  below.  Our  busi- 
ness has  grown  from  a  small  three  clerk 
store  to  an  Immense  seven-story  structure 
through  our  ability  to  give  better  bargains 
and  better  service  than  can  be  obtained  else- 
where. Our  policy  of  buying  parts  from  only 
original  companies  and  only  absolutely  new 
goods,  makes  us  particularly  anxious  to  es- 
tablish the  fact  that  we  are  In  no  way  con- 
nected with  concerns  which  make  a  practice 
of  dismantling  cars  and  selling  old  parts. 
The  bargains  which  we  offer  are  genuine  and 
Just  as  represented.  But  to  protect  your 
order,  remember  we  have  no  branch  houses. 

be  sent  direct  to  the  address 


Specials  While  They  Last 

The  Motor  Mica  Co.  recently  went  into  the 
hands  of  the  receiver.  "NL'KF  SEP."  We 
can  offer  some  more  real  bargains. 

5000  cans  tire  mica  each  SO.  OS 

The  following  can  be  compared  very  favor- 
ably with  graphite  when  lubricating  qualities 


lo.or, 

.10 
.IS 
.10 
.JS 
.60 
.tin 
.11 


.30 
l.MO 


500  cans  Motor  mica.  %oi  each 

1000  cans  Motor  mica,  '■»  lb  

1000  cans  Motor  mica.  1  lb  

UK)  cans  1  lb.  mica  grease  each 

no  cans  5  lb.  mica  grease  each 

50  cans  10  lb.  mica  grease  e»ch 

100  cans  10  lb.  Xnn-llulil  grease,  each 
500  ft.  1  lb.  Ilexlble  hot  air  tublng.per  ft 
500  ft.  H»  lb.  flexible  hot  air  tubing. 

per  ft   

Ht  ft.  1V»  lb.  flexible  hot  air  tubing. 

per  ft  

500  ft.  1*i  lb.  flexible  hot  air  tubing. 

per  ft  

500  ft.  2  lb.  flexible  hot  air  tubing  per  ft. 
300  foot  wnrmer»  each 


AUTO  PARTS  CO. 


We  maintain  a  complete  stock  of  parts 
for  the  above  cars 

Philadelphia  Machine  Works 
«7  Laurel  Street  Philadelphia,  Pa. 


Pope-Hartford  Part* 

Parts  for  all  models  of  Pope-Hartford 
Pleasure  Cars,  Trucks  and  Public 
Service  cars— made  from  the  original 
drawings  and  patterns,  with  the 
original  tools,  fixtures,  etc. — complete 
stock  always  on  hand,  prompt  and 
satisfactory  service. 

The  Hartford  Motor  Car  Company 

410  Main  Street,  Hartford,  Conn. 

STOCK,  TRANSMISSION 
AND  DIFFERENTIAL 


far  over  lOO  MAKES  OF  OAR* 

u  end  Current  modela  Qenenl  U» 
for  oM  slaiwall  cars,  st  old  tut  price. 

NO  SECOND-HAND  PARTS  OR  JUNK 
OUR  PARTS  ABSOLUTELY  NEW 


Obsolete.  Orpaaa 
of  repair  parts  fo 


DKAI.KK*  AXD  BEPAIKJIKJI,  get  or, 
list,  sad  nuke  s  profit  on  Tear  repair  p* 

AUTO  GEAR  &  PARTS  CO 

2*S  M .rt.lt.  St.,  Atlanta.  Ga. 
M4  *r»  Ah.,  N.  T.       14*1  S.  Mltsiata  As 


oor  prlr* 


A  New  128  Page  Catalog 

Just  off  the  Press,  will  be 
sent  you  free  upon  request 

.RGAINS  IN 

MOTORS 
RADIATORS 


la  Fact,  Earthing  for  the  Automobile 

Write  Ms*  ftr  ,-jr  Osteite 

AUTOMOBILE  APPLIANCE  CO. 


MM 


Ave.,  Chicago,  111. 


SPARDICINE 

AUTO  WRECKING  CO. 

2462  Arthur  Avenue,  Bronx,  N.  Y.  City 

We  buy,  sell  and  break  up  all  makes  of 
>rs.    We  sell  cars  cheaper  than  any  other 


concern.  Auto  Parts  sold  at  one-quarter 
the  regular  price.  We  sell  and  buy  the 
following  second-hand  cars: 


Ford,  Chalmers,  Armandale,  Stoddard- 
Dayton, 
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AUTOMOBILE  PARTS 
AT  A  REDUCTION 

Of  50%  to  75% 

Our  Assortment  includes  wheels,  axles, 
gears,    bearings,  cylinders, 


Trucks. 


I,  Sturm,  Stuti,  Pierce- 
mt,  truck).  H.«k«d 


crank  cases,  transmission  cases,  etc., 
for  nearly  all  standard  makes  of  cars. 
Get  our  prices  before  placing  your 
order. 

MAXWELL  BROS.  AUTO  SALVAGE  CO. 
2931-33  Olive  St.  St.  Louis,  Mo. 


MAKE  YOUR  FORD  A  ONE- 
TON  DELIVERY 


COMPLETE  SET 
OF  PART 


$175.00 


AUTO  PARTS  CO. 


741  W. 


CONNECTICUT  IGNITION 
SYSTEMS 

including  timer,  coil  and  switch  for 
Maxwells,  Chevrolets  and  Dort  cars, 

$6.00. 

25—1916  Maxwell  Winter  tops,  $95.00 
while  they  last. 

Splitdorf  magnetos,  Model  X,  $9.00. 
Another  lot  of  Prest-O-Lite  tanks, 
Model  B,  $7.00;  Model  E.  $6.00. 
NICHOALDS  COMPANY 

422  Gd.  River  Ave.  Detaroi 

LAST  CALL 

We  have  a  large  assortment  of 
TOURING  BODIES  that  we 
will  close  out  at  very  low  prices. 
We  can  fit  most  any  car — prices 
range  from  Sio.oo  to  $40.00. 
Write  for  particulars. 

The  M  &  M  Company 

Cleveland,  Ohio 


AUTOMOBILE  PARTS 

SAVE  50%  AND  MORE 

WB  HAVE  PARTS  FOR  MOM  AI.I.  STAN II A RD 
MARKS  OF  CARS.     WRITE  IK  YOCR  NtKI>s. 


rii.|t»l«  H«M>  to  1»1« 
fsdllls-  IIX>S>  to  1012 
M!tcl>*ll  1B0T  to  1012 
I   ».,-!.  -  -"      «  JO 
Cnlr  30  Hud»on  20 

C,I,1I)E   Stmldsrrt  Dartos 


The  Original  and  Largest 

741  W.  Jackson  Blvd. 
CHICAGO 

Pleaee    mention    The    Automnhilr    when    writing  to 


E  M  F  SO  Krlt 
Mnwrlli  Q.P.K.ttAAA 
OtrrlSDd,  88.  42.  M 
Packard  l»ofl  to  1»0» 
H»nrr  a  Franklin 

Bui'*  Mon>l»  10,  17  a  1»  ■■■"•  VvJ-i  Sk.Mi^rirC 
Eiurlow.  <;«ir».  FU-arlnc".  Ail-«.  ("rank  Shaft*.  Cjl- 
Imlnra,  Tranaml«.loo»,  liar*.  Wheela  fur  moat  SB* 
MM  of  car  t()  pAKTS  ro 

41SO  Olive  Mrr-rt  S«.  I.ool«.  Mo. 

No  cohdii-iIim  with  asr  oilier  Auto  Fsrta  Co.  a. 

HIMH— tl.l.  XBW  OJ,.D  JPVPKS 

 d  part*  fur  all  ■  ' 

■  mre  rims,  locking 
of  rnr. 


and"firU  fur  "all  makes  of  rlma.    <lrt  mj  friers  oa 
-  *,  locklns  rlma.  »ia>  risra.  for  ssjr  mats 

Quirk  .nri-lor.    Fr—  rim  Information. 


2125 
A.lvertlsera 


Wm.  P.  Kastner 

Atp. 


Digitized  by  Google 
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KRIT  OWNERS 

We  faralek  nick  mttU«  on  til  eatlne,  dotes, 
mlooiea.  differential,   front  aad  mi  uU  a 
tear,  weeele,  aasarla*  knnrklee  ud  com.  f 
f 'a  rose  and  body  parte  from  oriel ul  Krlt 
'or  til  modela  from  1bO«-1»1S  IneloalTe. 


MOTOR  CORPORATION 
ISO*  he*  at.  Philadelphia,  Pa 


The  Qearing  J~[ouse 


THE  AUTOMOBILE 


— MAGNETOS — 
STARTERS — GENERATORS 

BOUGHT — SOLD — REPAIRED 

Boot*  Hmgvum  •old  with  all  month*  guarantee 
fMc«  120  to  MO  according  to  type 


HERBERT  AUCOCK  »t^-,srJr 


RADIATORS 

Ball!  tad  Repaired  at  lowest  prices  la  the 
Uaitad  nut—  Boat  Serelce.  Plain  or  "T" 
Shape  (or  ANT  ear.    Wrlta  far  ■portal  ornate  Mom. 

But   dlrret    from   the  H«nal«f1arfr 

AU  War*  Onorooiood  /or  Oa«  Tear 

AUTO  RADIATOR  MFG.  CO. 
7*4  Van  Bur.n  St.  Chicago.  III. 

Paaati  Itarat  11U 


RBPAIKS 
W»  bar*  them  for  moot  any  ma 
Wo  eare  joo  SO  to  78% 
MOTORS 


Wo  goarantee 


Seed  tor  oar  liet 
all  gooda  la  food  shape  o 
rafaaded 

Wt  aleo  Bur  old  Antoa.  any  condition. 
Wa  Trar  -am  op  aad  aril  tba  Plecee. 
A1JTO   WRECKING  CO. 
lath  A  Oak  St..  Kanaaa  City.  Mo. 


STODDARD 
DAYTON  PARTS 

DAYTON  AUTO  REPAIR  CO. 

New  York  City 


ALL,  TYPES  OF  BEARINGS 
The  Now  Depa  rt  ur«  Servi  ce  Station. 

THE  G WILLIAM  COMPANY 

Enginatre— Specltllstt  In  Bearings 
Baarlnga  for  Orphan  Cara 

Now  York.  2  Columbua  Clrclo  (58th  8t  at 

Broadway) 
 Philadelphia.  1114  Arch  8L 

USED  PARTS  St%  DISCOUNT 

Following  cara:  Chalmers,  K-F-M,  Flacdere  30.  two 
aad  three  .pood ;  Bulck  10 -10-17  lit  21  A  f.  B.  M. 
F,  «0 1  Maxwell  AA-B  K-IID-CA. 
M.  TraoanalonloBs,  axle 
rssee,  coeaeetlnt  rota;  I 
any  maka  of  car. 

AUTO  SALVAGE  CO..  IIC. 
1014  Mala  St  Kaaaaa  City,  Ma. 

(Oldest  aad  Lartaat  oaad  porta  cempaey) 

When  in  Need  of  Any 

GEARS,  SPRINGS,  BEARINGS 


Wa 


any  other  part  of  a  car,  try  us 
arry  a  complete  atock  ol  SUPPLIES 
alao 

K.  C.  AUTO  PARTS  CO. 

1«7  MeCoo  Street  KANSAS  CITY,  MO. 


A  1.1    REPAIR  PART*  FOR  OLD 
cara  on  band  far  immediate  ablnment. 
Plata  Cytlndere,  Bear  Aslee.  Tnntml* 
rotor,  aad  Majpnotoa.    Wrlta  oa  Brat. 

DOIOHKHTV  THE  PARTS  EXPERT 
184S  No.  l»tt>  Rt..  Phl-.adeji.hla 


ARTS 


I       FOR  ALL   MAKES  OF  CARS 
ALWAYS  ON  HAND 

Wa  can  fill  your  order!  promptly.  Hequlre- 
i  for  any  maka  of  car  supplied. 
EDWARD'S  GARAGE 


(■award  Caranaah) 
5.287  Morrla  Ave.,N.  Y.  City, 
Near  13»th  St.  and  3rd  Avt. 


GUARANTEED 

Auto  Springs 

FOR  RBPLACEMEXT 
Imrntxjii  t»   hblpcnarat   of   mnj   aprine;   for  tnj  car. 
Htctivat    yualltr — car    factor?    prtoM.     Saod  for 
Price  List  and  DlacooBl  Sheet, 

PITTSBURGH  AUTO  SPRING  CO. 
SHSCanler  At.,  Ettt  LiWty  (Ku^bajr.h),  Paaot 

AUTO   ,f  w»  .«*»■*  •»▼•  »•»  "M-.'fOR 

wa  doe't  want  yoor  healnoaa.  \ 
PARTS    Wrecks  of  all  Kind.  Parrhaeed.  ANY 
K-.  SMth  St.  Aato  Wracklajr  Co.    (  ID 

2S1S  B.  S8th  St.,  Cleeelabd.  Ohio.        1  AR 

CASH  FOR  OLD  MAGNETO  POINTS 

Ctlnum   scrap  or  told  jewelry,   new  or  brokoa. 
d  aad  rrcrlTO  ca»h  by  return  mall.    Year  i  -  t, 
at  oar  up.ro.  If  oar  offer  to  not  eade- 

LJBERTY  REFINING  CO.. 
■432  B  Wood  St.,  Pltteharsrh,  Pa. 


DO 

YOU  Wrt 

NEED 


Lot  us  haer  from 
yew 

Aato 


rMtluC 
.10  Cedar  Arm. 


Ohjo 


AUTO  O 

parts; 


NEW  ROADSTER  BODIES  FOR  FORDS 
ItlS,  with  Top,  Wladshleld.  P.O.B.  cara.  ttOOt. 
tpood.trr — Clprorlaaf — ooron  paaaenter  Jltaaya  aad 
Commercial  Bodies.    Com.  Fandora  at  pair. 

Central  Wagroa  as  Aato  Co, 
lllg  ■ortld  Are.  Clerelend,  O. 

PARTS 

Wa  ha  to  on  hand  a  rmeceUaoeoua  lot  of  PARTS  foe 
arary  maka  ol  ear. 
THE  AUTO  PARTS  CO. 
i*2»-i1  Sees  Straal  PrsledelaMa.  Pa. 


CAN  I'SnKRHLU'O 
NVBERG 


REPAIR  American  Vodrnlaai  Bar- 
Danie  loa  Motor  Service.  Herre- 
ahonT  Motor  Co.  De  Temble 
Motor  Co.  at  L.  P.  C. 


led. 


V.  A.  I, 'manlier  Compnny, 

Catalogues  froa  Indianapolis,  Int. 

ACTO    MOTORS    and  WM1NBTOS 
Franklin  4.  145.00;  B   M.  P..  14  %  00  :  Hudson  10. 
150.00;    Stoddard  Deytoe   Kin,    (79.00;    llulri  17. 
175.00:  Hopp  20.  »45.0O. 

Ttoeeh  Magnetue  and  other  Motan — low  price. 
Wet  End  Johaetoa  Plttaborgh.  Pa. 


AUTO  TRAILERS 
Demountable  Wheele  for 
Ante  Wheala  bcllt  to  order  wli 
or  Solid  Rubber  Ttraa. 

Meeker  MfaT.  Co.,  Daytoa,  Ohio 

BALL  BEARINGS  REPAIRED 

Complete  atock  repaired  Annular  Baarlnga. 
Special  Bearings  made  to  order,  all  slses  for 
exchange.  BfLOOEAU  BALL  BEARING 
rVORKS,  Inc.,  6«C  Stanhope  St.,  Boston.  Mass. 


-  L 


U  -  Pvf 


MAGNETO      uln^-TJi,  ,'rtc,"         "  S 

POINTS  Cheeel  Jewelry  Co..  £ 


207  Clorence  Bids. 


C  lore  land.  Ohio  T 


CYLINDER  GRINDING 

Special  Light  Alloy  PUtoM 

Our  special  facilities  enable  us 
to  do  highest  grade  work. 

Orer  225  Piston  Patterns 

AUTO  ENGINE  WORKS 

St.  Paul  Minn. 

^SCORED  CYLINDERS 

Repaired  by  pataat  electric  praeaaa.  Flllad  with  a 
alitor  aad  nickel  alley.    Bllmtnatoa  (rtedtnt-  No 


Indrr  bora. 

24  boar,  after 


warytus  or  aelarflag  of 
sad  rlata  oaad.  Raahlppwl 

L.  LAWRENCE  &  CO. 

1511  S.  Michigan  Are,  2M  Halaey  St. 

I.  Newark.  M.  J. 

E.    JcfTerooo   Are..   Detroit.  "' 


CYLINDERS 


Oklcato.^.1 


Oaat  lroa  and  aaaaaaHta  i 

 "ON  RI 


PltTOlT  RINGS 

fllfh  cotupreaaloa  aed  plain. 

 aaa  Beiaaaaiili — Prompt  DeUeery. 

Swmderland  Maoklaory  Oa. 
It  DeaakM  BL 


AUTOMOBILE  OWNERS 
MECHANICS 

TO  UUP  A 1 U  V4H  H  AUTOMOBILE 
Send  Yoar  Broken  Parte  to  la.  We  cam 
Match  Them  at  Le-ea  Thaa  H  OrlRinnl 
Coat.  All  makee  carboretore,  miSDctoe,  b<«lle»- 
Parte  for  All  Klnda  of  Cara.  8pnns>. 
Wboola,  Short  Abeorbrn.  Lampa,  Cu.blooa.  Oaa 
Tsoka.  aaaeratora.  MaSera.  We  Ilaee  Them 
for  fl.OO.  Write  u>.  SATTLER 
1001  Kprlnt  Garden  St.  Philadelphia,  Pa. 


A 

Into 


ALUM  IN  IT E  PISTONS 

Dlnlle  Ptelooa  will  pat  ali-cyttndw  amoothj 
a  foar-cyUnder  motor,  (tee  owre  power  and 
aulcker  gateway.  In  aeklnj;  prlcr^  .late  mike, 
model  and  yror.  EXPERT  MOTOR  Bl'lLDINQ — 
Platnn  Rlntre.  Cylinder  Grlndlna".  alao 
Platna  Plae,  AInmlnlte  Coanrctlaf 
Rods  aad  RaelnaT  Motors. 
GREEN  ENGINEERING  CO..  Dayton,  O. 


Ptetnna,  Rlaara  and  Wrlatplna  made  to 
Sit.  All   wan    eaaraateed.  Writ*  tar 


at 

lofor motion  an 


/tsrsst 
oaatat 


Pleaa 


Rebuilding  &  Repairing; 

Cylinder  Grinding 
Pistons  and  Rings 

LARGEST  BECAUSE  BEST 

Sand  for  Price  List 

Houpert  Machine  Company 

351  West  52nd  Street 

New  York,  N.  Y. 

on   The  Automobile  when   wrltlnr  to 


MODERN  AUTO  REPAIR 

AND  RECONSTRUCTION  CO. 
4401  to  4VSU  Ollre  St.      St.  Loole,  Mo. 

CYLINDERS  REBORED 

Wa  fetor*  CrUntftn  awl  «*a%3lp 
Hnjr>  and   extra    blrh  qoalttr 
rtmrt  lit  nod  flrlac  extra  offlrteorj  to  rour 
Girt  oa  a  trial.     Prlrea  int^r^tJng. 

HOPE  MACHINE  COMPANY 

Mfra.  Bellpae  Platon  II Ins/a 
231 0  N.  2nd  Straat.  PhiUdalphla,  Pa. 


It*  oar  Erllpor 
pletvoo.  Inearlat  a 


CYLINDERS  REBORED 

Including-  new  pistons  and  rings.  $7  to  til  par 
cylinder.    Cleneral  overhauling  and  reoalrinf;. 

WELDING 

Cylinders,  crankcaaea  and  crankshafla  welded 

STERLING  ENGINE  COMPANY 
331  S.  Clinton  Straat  Chicago,  III. 

CYLINDERS  REGROUND 

ALUMINUM  ALL (JV  PISTONS 


Will  lacreaee  epeed  and  i»wer.  reduce  rl oration  aad 
eliminate  carbon  trouble.  We  are  the  tret  in  New 
Tork  to  offer  tboee  pl.tnoa  to  mctorleta.  Gat 
oor  prices  on  rrarlnallna  rtllnder.  aad 
for  AI.l  MINI  M  ALLOY  PISTONS. 
Overate*  Plelone,  Plea,  JMapa  aed  B«e 

PRECISION  AUTO  PARTS  CO. 

244  West  4Sth  Street  New  York  City 

Advertisers 
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Thai  Knocking  >nd 
Vibration 

LOOK  To  •SX.^t.Y^0  °* 

LISTEN  TO  YOl'H  MOT4IR 
Tour  auto  cylinder,  mij  u«l  reborlnaj  111 
B*>w  pletona  and  rlnare  made.  Manufacturer* 
»<-rt;)fo«  welding  tod  cutting  and  cat 


CYLINDER  GRINDING 

By  experts  on  Heald  Grinder,  All  pistons, 
rings  and  wrist  pins  ground  mechanically 
perfect  All  patterns  and  sizes  in  stock. 
Write  for  quotations. 

SAUCKE  BROS.,  T^SST.  ST* 

RIND  CYLINDERS 

S  year*'  experience.  Writ* 
Fietoa 


(  YI.IMIE1H  REDORED  AND  GROUND 
ILSBt   Pl. (on.   and  LEAK- 


Visits,: 

St  C10O4 


rv.'lalmnd  with  oar 
n*w  sitter  proe+*m 

without:   onr  -  sit* 


SCORED  CYUKRS 

pletona  and  rings  All  ranting*  w.ldad.  Work  guaran- 
teed or  D»MJ  refunded.       Cray -Ac  Xylene  W  aiding. 

McCREA  A  JONES,  W  Catharlna  St.,  Uttoa,  N.  Y. 

CYLINDER  GRINDING 

W.  bus.   b*»   pletoee.   rinse   •      p'oa.  Begr'nd 
— asakarta.    Fully   equipped    Machine    Shop  with 
mm.    aatpert  wort  men     All  work  guar- 


crank. 
Hydra 


alto 


;  Pres..    aatpert  wort  men     All  work 
H.  9.  Aaderann  Aato  Repair,  211- 
N.  Sheridan  In.,  PlttabarwH.  Fa. 

AUTO    B«fl*»   *>d    Equipment     Top..  Expert 
*        ai.rh.rlca.      Dead  atoreg*. 


York 


and  other  part,  to  order     Prompt  and  re. 

mi.m^-VIIUER  COMPANY 
1S0J  Rudeon  Street.  HOBOKBN.  N.  J. 


rw.oqnnl*. 


Tires 


TIRES 

Spend  the  Winter  In  the 
South  FREE  OF  COST. 

Any  iBtelllKent  man  with  a  few  hun- 
dred dollar,  ran  do  thle  by  la veetl Ba- 
in  Akron  Tlrra 

Slae  Plain   Noa-Sktd  Tubea 

s»i  3  »s.2s    9130 

SO  a  .1   n.IMl         S8.78  l.BO 

so  1  is  <i.B5        T.no        3.1  r 

33  x  nii  t.imi        h.t.i  2.2A 

84  X  3  V*  H.H5  ».T(l  2.36 

31  a  d  n.<m  1II.IK)  3.HB 

33  a  4                          ».HB  IO.H8  8.1 0 

34  x  4  1».I»B  10.B6  3.30 

Mil  lO.nff  11.03  3.33 

33  a  •••••  12.B6  IS.OS  4.10 

88  x  4H  13.BO  14.30  4.13 

87  x  6  1B.08  18.IIS  B.OB 

AKRON  TIRE  CO.,  Inc. 

Aathorlaed  Capital,  S3 00,000.00 
178)  Brasdwtr.  Cerner  SMi  Street,  New  York 
Tel.  Columbus  9441 


DOIB1.K   SERVICE  TIRRS 
Ganraateed  3 BOO  afllee 

Plain  Tub*. 


SOU  10.00     12  0! 

SOilH          8  00     2  40 

SSsI   8  00      S  4S 

S4ii   0.00      3  00 

N4»-ekl«JI1rea. 


ft  la. 

s«i4H....io.eo 

8«x5  11.00 

17x8  11.00 

•I.' 


riala  Take. 

ISOO  UNO 


4. 
S.4S 
8.88 


"IDEAL" 

DOUBLE  TREAD  TIRES 

Now  Known  and  Proven 


,Y  ADJUSTABLE  ON  A  4000-MIUC 
BASIM 

No  .tltchlog  od  Inside  to  Injur*  your  tubea. 
Slit  Price        Sine  Price 

3*4x3  fd-TS      88x4  SI..T. 

SOxS  6.SS      S«x4  JO.SO 

3(1x3%  tl.BO       34x4  V,  lO.tfB 

3H.1V,   U.SO       36x4  H  I  1  .34t 

32x3  H  T.3B       38x4  :*  11  .T3 

34x3  V4  .  .  .  -   N.OO       :iTx4  Va  -••  -13.341 

31x4   H.38      88x6  13.IIB 

32x1   H.TB      30x6  13.00 

33x4   9.90       STxB  13.43 

84x4   It .50  SNI.1H....1.1.1HI 

No  PISsslSSSSI  No  Blearouta;  No  Tire 
To*  abor.  are  a  I  moat  entirely 
teee  Urea. 

THIS  I*  NO  IDLE  BOAST.  A  TRIAL  OBDEB 
WILL  CONVINCE  YOD. 

SPECIAL  BARGAINS 

A   4,000-atlle    AdJaatmeBt  Guarantee 
With  Bach  Tire 
New,  Freeh  Mock  Sacrldrrd 

Tlrea  Tnbra 

80x8  $  f.OO  S2.00 

30x3«A   M.BO  9.98 

89x3  H   9.BO 

89x4   18.O0 

JI<*SVjX*j\e  lSeTtl 

34a  4  H   1BJ40  8.4B 

88x4  U   IT.So  4.  IB 

88x4(1   1K.OO  4.38 

88x8   18.00  B.OO 

88x8   1U.OO  BOO 

STxB   20.BO  3.20 

37x6  H  98.10  S.SM) 

Tea  per  cent  more  tor  non-skid. 
l.&oo-MII.-    Certlflente   Guarantee  •■ 
Standard  Brand.- 1  Bed  Tlrea 
Sacrificed 

Tlrea  Tubea 

98x8  a.  inn  Sl.tKl 

80x8   8.80  l.lO 

NOxSW  4.26  1.26 

33x3  H  B.IO  1.36 

31x4   B.04>  1.40 

89x4    8.28  1 .34) 

84x4   7.00  l.BO 

^Ju:::.;:;::  S3  Eg 

34x4  U  7.10  1.76 

}8   7.BO  1.80 

  N.3B  1.K6 

  N.3B  1.88 

87x6.   8.96  1.9« 

Ten  iter  cent  more  for  ouo-.ald. 
One  dollar  or  dapoall  .aKk-lent  to  defrar  expreaa 
required  with  eaeli  order.     Hhlpmrnl.  aent 
I  C.  0.  D.,  aabjaet  to  jour  taapwrtloo. 

IDEAL  DOUBLE 
TREAD  TIRE  CO. 

1604  Michigan  Ave.,  Chicago,  HI. 

Forawrb-  ^"'jjlre  ^oMe ^ TTea^ Tire  Co.. 

Best  Rebuilt  Tires 

At  H  Price 

Will  Run  S.O0O  Mile,  and  Mar* 
The.,  tlrea  arc  of  double  Uilrknca  and  hare  12  pile* 
of  fabric ;  therefore  no  puncture.,  no  blowout..  Tbejr 
are  rebuilt  l.r  uur  .pedal  proeeaa.  rulcanlted  and 
doable  treaded. 

SOiS...  ,|4. BO         ailSH.  .SV73  SIX4....S7.TS 

.1013  W.   ,  S  MI         53l«  7.50        28x4  S  00 

.scr.il  II  deim.it  f..r  ench  tin-  ordered,  and  we  will 
aend  tb»  tire,  balance  C.  0.  D. 

1S33-37rwLljBah  AveT'  t0"  '""chleaBO 


ACORN  TIRE  CO..  INC 


1S4T  Michigan  At.., 

m. 


Reduce  Your  Tire  mil. 

by  nalng  oar 
IlOt'Bl.rf  THKAIl  TIRES 
SO  I  i%  SS.OO  84  1  4  

sa  x  m  sio.oo 

Write  for  Illuatrated  catalogue  a  ad  Price  Mat  to 
B.  Llhen  At  Co.,  201  W.  S4tb  St.,  New  York. 


S8.00 


NEW  BLEMISHED  TIRE  BARGAINS, 

lUrWO-Hlle  GBaraatee) 

...TTTt-OO       »♦»{  »l|-no 

  7,50        SOiS   1T.00 

„  Tread  rour  old  tlrea  and  xutraatee  per- 
fect aatl.factlon.    Olre  ua  a  trUl. 

8ui3.S4.00        SOxSH  S4W> 

84x4  141.00 

Noo-Skld  10%  Kitra. 
11MKBDA  TIRE  4  O. 
383  Halaer  9t.  Newark,  N.  J. 

FORD   SIZE  TIRES 

30x3V.  Non  Skid,  First  Grad* 

Mileage  Guarantee  Rem o red 

^$6.50  EACH— 

JANDORF  AUTOMOBILE  CO. 
^^w^erlTc,,^ 


17«l-3 


Bath  MM 


Supplies  and  Accessories 


WORLD'S  LARGEST  SUPPLY  HOUSE 

Our   atock   of   euppllea  and   accaaaorlea   la  the 
large.!  In  the  world.   We  can  aupplj  you  with  erery 
thine  Too  need  at  price*  that  are  away  below  wbat 
yoo  are  pajrlnf, 

Stremberg  and  Schebler  carburet  on. 
aprlng*,  lr.njmu.icru,  aalee,  motor., 
bodies,  radiator*,  •teerinc  ran,  maer- 
rvatoe,  eoila,  home,  etc. 
Mun.y  cheerfully  refunded  on  anything  that  It 
unsatisfactory. 

onr  1'ltlCE  WRECKER  calalngn*  con  Ulna  8,000 
big  tergaln.— GET  A  TOPI.   

TIMES  SQUARE  AUTOMOBILE  CO. 
Urgeat  Automobile  Supply  H<m»»  I;  to  World. 
5«tb  Htrest  and  Broadway        1210  Michigan  Ay- 
New  York  Chicago,  11L 


Headqusrtsri  for 

STORAGE  BATTIaRIES 

for  Xmii  treo  llflhts,  trains  and  Eleclrlo  toys 
Dealers  solltited. 
Genaral  Lead  Bsttsry  8  Eleetrlo  Co. 
1S7B  Broadway,   New  York  City 

For  Winter  Driving; 

™°GST  Radiator 

PROT  ECTO  R 


Keep. 

u,e  n^w.|*;ier.,  cardboard  or 
Instead  of  tide  attractive  ne 
and  aa.y  to  attach  or  detach 
your   dealer   or   Mecca  Y 
Adnata  St..  Bnwklya.  N.  Y. 


THE  AfFA  BRAKE  ROD  SILENCER 


Also  other  Specialties  for 
J.  .liber..  l>ealer.  write  for 
prices.     Good*  guaranteed. 

W.  S.  GRAFF  AM       c^~"  " 


FORDS 


DECAIX-OMANIA  TR  A  K4KKR  l«iITIAI,<l 
and   nHiDograma      You  apfily   then   on  automobile* 
while  they  wait;  coat  ic.  each;  profit.  fl.SS  oa 
11.50  Job;  frve  (articular*. 

Auto  Monogram  Supply  Co. 
D.pt.  8,  Nlagxra  Bldg.  Newark.  N.  J. 


Magneto— Service  Stations 


MAGNETO 


Roach  (Ul«h 


s 
p 

E 
C 
I 

A 
L 

MEINERT  MAGNETO  SPECIALTY  CO. 

1216  Proapeet  Ave.,  Cleveland,  Ohio 


),  StO.OO  to  S40.00 
(lnjal  Byatemal,  820.00  to  8&0.00 
n  (Low  Tenaion  with  Coll),  til. I 

iSgSV^SaSa^ 
ALWAYK  IN  STUCK 
WE  KEPAIR  STARTER—  MOTOlul 
OEN  ERA  TORS — MAO  N  ETOS 
In  fact  anythlnK  In  the  Ismltlon  line. 


BOSCH    84  AON 
AH  typee  of  slightly  uaed 
nice,  guarantee  them  right. 

Veer  aMesy"*  werl»  or  yowr  eaowey  back. 
e.  W.  SAUNDERS. 
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~J"he  Qearing  J-|ouse 


THE  AUTOMOBILE 


MAGNETOS 

EVERY  MAKE  IN  STOCK 
EXPERT  REPAIRING.   QUICK  SERVICE 
Oet  Oir  Prios  Bulletin 

CASS  AUTO  SUPPLY  CO. 

Rieor  At*. 


O  E  L  C  O 

Salfwtsrtlog  and  Lighting 

Ilf|>illr» 

See  our  Mr  frilly  it«>Dt  nil  your  electrical  dlrnceitlea 
Delro  Hrpalr  CO.,  iM  W.  4»tb  St..  N.  T.  City. 


M*(iJIKTO,  COIl,  * 
Siwciatlata  on  this  work.    Oar  facilltlea  ft 
perfect  service   and   prompt  delivery.  1'sjts 
n>sgii<.|i.»  carried  Id  stock. 

Ruth  A  Zllllir 
•4  Qoddoll  Street  Baffalo,  N 


Suaaraetoa,   Startera   and  G«?n<-rn«.->r» 

promptly  repaired  by  experts.  Factory  parts  tarried 
In  etock.    ferric*  Station  for  BUur  and  Kartn  Ksst 

lifriM 
Co. 

TWTWrt,  lr>w» 


•  and  v.  S.  L.  storage  battem 
Emela  Mnnnfnrturlnit  < 

lowm  Mt.  Dee 


Schools 


THE  STEWART 
AUTOMOBILE  SCHOOL 

teaches  yon  thoroughly  everything 
yoti  should  know  about  an  automobile 
—how  to  run  one— how  to  repair  one 
— how  to  find  trouble  and  cure  it. 

Various  parts  of  different  makes  arc 
used  in  actual  demonstration.  We  re- 
quire every  student  to  do  the  work 
personally  and  educate  his  hands,  ears 
and  eyes,  as  well  as  his  mind. 

Day  and  Evening  Classes 

STEWART  AUTOMOBILE  SCHOOL 
57th  St.  New  York 

AT  BROADWAY 


LEARN  HOW 

to  drive  roar  own  ar  and  bow  to  repair  II  In  the 
best  equipped  Automobile  School  In  till  United 
State*.  A  thorough  couno  of  Instruction  for  owner* 
mad  m#TJ  deatrlng  to  enter  the  anton^ihllr  Industry  a* 
chasrTeora.  repalraten  or  mechanic*.  SnUafaction 
guaranteed.  Write  for  free  booklet. 
Went  Side  V.  M.  C.  A.  Aaloaaoblle  School 

3.-1  We»t  ttTth  Kt_,  New  York 


FKKE  BOOKLIST 
"How  to  Seer-cod  In  the  Automobile  Bualaeae.''  on 
application — 140.000  equipment  - etjttit  Instructor*— 
actnal  work,  repairing  and  drlTtaf — Day  and  even- 
ing rlnsaew  Urerr  College  of  Motoring, 
1456  Walsleb  Are.,  Chicago. 


Engineers 


Public  Engineering 


Cp 

of  all  Typ 


ilgnlng  and  Drafting  on  Commercial 
Trucks,  Pleaaure  Cara  and  Gaaollne  Motor* 


Write  for  an  eatlmata  on  your  work. 

H.  W.  Toplcy. 

AUTOMOTIVE  PUBLIC  ENGINEERING, 
GLOBE  BLDO..  NEWARK,  N.  J. 

THOMAS  T.  GRAY" 
IESEMCH  CHEMIST  AID  PETROLEUM  EKGINEE 


RfMvljillrtnjf  In  'ho  -•xjittitftM.-or. 
catln*  (Hit,  nnd  Petroleum  prr-ini 


>f  <in*cllno.  tjohri- 


Help  &  Situations  Wanted 
Accessory  Salesmen 

to  sell  as  side  line  on  a  strictly  eommisjicm 
basis,  excepting  on  Pacific  Coast  and  S.  W., 
an  unguaranteed  line  of  automobile  casings, 
inner  tubes  and  reliners.  The  only  line 
sold  on  a  basis  of  actual  manufacturing 
cost.  An  unusual  price  proposition.  Ad- 
dress P.  O.  Box  No.  6;,  Morfisville,  Pa. 

WANTED: 

Thoroughly  capable  and  experienced  Service 
Department  Manaser  for  leading  automobile 
manufacturer  Hint  be  organiser,  rood  ex- 
ecutive and  have  merchandising  ana  manu- 
facturing experience.  Give  ago.  experience, 
present  employer  and  salary  expected,  all  of 
which  will  be  treated  strictly  confidential. 
Box  T525.  care  of  The  Automobile. 

Sales  Manager  Wanted 

To  push  the  sale  of  heavy  duty  trucks. 
Trucks  on  market  five  years  giving  satis- 
faction. In  answering  give  references,  ex- 
perience, salary  expected,  and  when  avail- 
able. Location  Ohio.  Address  B.  M.  T. 
care  of  The  Automobile. 

I  HAVE  AH  I  NDK^tllll.V  SfCCRSSKl  I. 
RKCORI)  «»  an  orsjanlier  of  faetnrlea 
and  handlrr  of  neat  am  a  practlcnl  mechanic 
of  large  f*iucrlen<-r  In  nisny  varieties  of  raannfac. 
tore.  1  am  now  riving  aatlidsciiiry  service  to  a 
large  corporation  In  the  Enei.  but  for  etrlctly  per* 
wl.li  to  make  a  change  to  the  West  or 
of   the  n»»t 


Radiator  &  Lamp  Repairing 

Abaolate  Sattafaetloa  la 

wRtifnESp-     w*  maintain  24  Hr. 
RADIATOR  REP.        shipping  amice.  AIM 

IS  OUR  PROOF.     Ohio  Service  A  Res.  Co. 

WIS  Detroit  Ave,.  Clevelaad,  O. 

CHEAPEST.  radiator 
nt  itr^^mrr         REPAIR  skrvick 
QUICKEST  IW  THB  CODRTMY 

All  work  guaranteed. 
AUTO  RADIATOR  REPAIR  CO. 
a»  »'-r°.  Aw«.,  Cleveland,  Ofclo 

RADIATORS 
Bloat  Durahle  and  HIBr-lent. 
Make  New  Radlater.  allow  for  eld  one. 

PklOBII  KKiHT. 
Todd  Mr  n  ■factoring  Co. 
1X0-24  Mary  PL  aflcceapolls.  ktlnn. 

RADIATORS  •»•'    mwlrlng  radla 

•ww"'"*  a  www  tore  and  fenders,  frosec.  leaky 
and  damaged  radiators  repaired  do  matter  how  bad 
tbey  are.  at  Terr  low  prlr>...  eaeli  railUtw  repaired 

RADIATORS 

FcDdart,  Tanks.  Lam  pa.  Repaired  In  34  Hnurw 
All  work  guaranteed. 

  FRANCM-AMBIIICAX  LAMP  CO. 

l.te)  Weat  S4th  St.  Now  York  City 

COLUMBIA  LAMP  WORK* 
We    moke   nnd    repair    Lampa.  Redlatnra. 
CowIk,  Kendera  and  Hoods.    Plaung  and  Knamellog 


7tM-lw  eH  Tenth  A»*. 
i  nO  Mth  Bt^ 


New  York  OB 


Carbureters 


ALL  SEASON'S  RECORDS 

with 


SCHEBLER  EQUIPMENT 

Will'   ll"t  get  a   Kcbetiler   Mortel   It  IMrtmteler  for 

Our  en'liBni-.  i,r<,i«..lti,vr, 


T"ur  ear; 


1673 


J.  C.  NICHOLS 


it 


New  York 


«LIGIITI.r  trSEn  CARRI  ItETORS 


Stmnl'wg.  tlayfleJil  and  M'kIcI  L  Scliehlrr  In  nearty 
all  aiare.  |S  each.  t>>ndltJon  guaranteed  Tenna 
C  I).  I).  or  ea«h  with  onler  WhiD  cn»h  aeeom- 
l>niii«^  tjrvler  guoda  are  shipped  prepaid.  Henry 
A.  Carrier.  .1  Harmony  Ht  ,  Salem.  M«»>. 


MAM  PAfTI  HIXt;  A<so  RE1EARCII 

LABORATORY 

l.-VSI  Xorlli  Ave..  Ellanbelh,  X.  J 

I'leasc    mention    The    Automobile    when    writing    to  Advertincra 


M achinerv 


CYLINDER  GRINDING 

Roquirea  a  Cylinder  Grinder 

Have  you  investigated  the  possibilities  of 
the  Northern?  In  connection  with  a  lathe, 
it  possesses  all  the  features  of  a  manufac- 
turing grinder  at  onc-tcnth  the  cost.  Par- 
ticulars on  request. 

NORTHERN  MACHINERY  COMPANY 
S03  South  Sixth  St. 
Minneapolis,  Minnesota 


BRYANT  THREE  SPINDLE  CHUCKING 

GRINDER  (tike  new) 
CLEVELAND  2«»'  AUTOMATIC  SCREW 

MACHINE  (laten  type) 


WEW  JERSEY  MACHINERY  KwfHAWGE 
21  23  Mecnajle  Street  NEWAHK.  W.  J. 

WANTED 
Quantlttaya*  ol  amall  motors 

two  to   ten  Hon*  Power  for  ceatrlfugi;  pumi«. 

Apply  to 

Geo.  Moareaaea.  00  Broad  St..  New  Tort  City. 
FOR  SALK  OR  TRADE  iV  OX  A  TRUCK 


t  wdla.  O. 


Business  Opportunities 
MANUFACTURERS 

DO  YOU  WANT 

HIGHLY  SPECIALIZED  REPRESEMTATION  IN 

SOUTH  AMERICA 

If  so,  let  me  talk  with  you  about  oppor- 
tunities in  Latin  America.  I  am  as  fa- 
miliar with  their  customs,  demands  and 
language  as  with  my  own.  Am  American 
born,  age  30.  in  every  respect  mv  record  is 
open.  Will  sail  shortly.  THE  AUTO- 
MOBILE can  nut  you  in  touch  with  my 
whereabout*.  Address  Box  Y7.ii  care  of 
The  Automobile. 

TO  MANUFACTURERS 

We  are  apea  tor  a  food  line  ta  sail  to 


Auto  Appliance  Co. 

tosti  tirviaJway,  New  York 


Cara  for  Sale— Wanted 

Mafheson 

Cars  and  Repairs  Parts 

Frank  F.  Matheaon      WHWea-Barro,  Pa. 


WANTED  TO  BUY 

>!><•-<  yllniler  !!>•  hnrrt  cur:  one-cyllmler  Crest- 
inpliile.  oiii'-cylliKlor  Dpl'iou  car;  one-cylin- 
b-r  l!nir<li  cur.  Will  pny  cafh  lor  the  above 
iirw  or  for  any  Mmilar  sLtmlard  autnmobll«-s 
that   nre   in  KOOil   condition.  Addresa 

DON  THOMPSON 
ISI2  Wabaah  Avenue,  1st  Floor.  Chict(o,  ID. 


Miscellaneous 

l)E A  I.KIl *i  t  Do  yonr  own  monoxrammlnc  with  oar 
tranafer  letters.  They  are  dnrable.  arttarlc.  easily 
applied  and  always  ready.    Cats  lug  on  reqoest 

MOTORISTS'    ACCRSSORIES  CO. 
Maaafleld,  Ohio 
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Portable  Oarage* 

POHTAIILK  XTKEI. 

GARAGES  $50.00  UP 

n  rr  Proof— Water  Proof— Barsrlar  Proof 

Made  IB  Ore  style*  of  Al\H,U>  KTkt  I'HdOF 
PRESSED  8TEEL.  Wben  writing  far  quotation, 
.ut.  auk*  of  oar. 

HIDSO.N  GARAGE  MFG.  CO. 
S3  Ksirlrralh  81.  llobolten,  N.  J. 

PORTABLE  Jgjj   Hoariest  stae 


Motorists'  Books 


COMPLETES  THE  AUTO  OUTFIT 

ENDORSED  IT  LEADING  AUTO  CLUBS 

REIN'S  AUTOMOBILE  RECORD 

Sold  by  m  La  tinners  mid  auto,  clubs. 
A.ik  for  descriptive  circular. 

REIN'S  SYSTEMS,  »*»  chestnut  sr. 

DEPT.  A.  PHILADELPHIA, PA. 


P.  BRADY  A  SO!*  CO. 


Trucking  sud  Storage. 
Stand.  Astomoblli 


Automohilre  and  Bodies 
I  boied  for  B i port. 


GARAGES 

rtn  put  up  or  tsk.  do 
GEO.  I 
MO  Folio!  SI.. 


absolutely  on-proof.  Anyone 
Send  for  cats  log. 
KAilKXA  !H  _ 
Brooklyn  !».  Y. 


nut  I  ill  I.I- .  GAHAGRS  and  B1*JG  AI.OWS 
w»-  sr.  the  larcMt  manufacturers  of  portable  all 
•terl  garages.  We  alw  msoufsrtnre  wooden  garagaa. 
lfunjrakiire,  boat  bourn,  factories,  schools  and 
roarrbe* 

V.  «.  Porta  1.1c  llnlldlnir.  Co. 

1U  Bridge  St.  N«w  York  CltT 


Motorists'  Clothing 

MUSKRAT  LINED  OVERCOATS 

Black  broadcloth  outside.  lined  with  finest  selected 
muskrat  akin*,  beautiful  large  Persian  lamb  collar, 
double  breaated,  SO  and  52  Fnchea  loot,  sue*  36  to 
44,  ready  (or  delivery.  A  limited  quantity  of 
these  handsome  garments  to  close  out,  price 

$35.00 


Patents  and  Patent 
Attorneys 

C  L_  PARKER.  Patent  At  torn  oy 

Fiirmerty  member  Bxsmlnlftg  Corps.   It.   ft  Patent 
offloe.  MeGlll  Building.  Weahlnfton.  D.  C 

rampiilct  of  Instruction  teal  upon  request. 

Ethical   and   Spe>elalUe>d  Treataeat 

of  all  matters  relating  L\  ft.  and  FOREIGN  PAT- 
ENTS Insures  maximum  protscttoD  for  your  In  rea- 
ltor.. No  "free"  service,  but  fees  commensurate  with 
Dai  burn  class  work  rendered.  J.  Edward  Banara 
412  Ban-later  Hide.  Washington.  D.  C. 

PHOTBmVBpFATM«   PROCURED        Automobile.     Boxed  for 

Our  books  telling  how  to  obtain  and  realise  there* 
from  sent  on  rvquest.    Trsdemarks  registered. 
ROBB  a  ROBfl, 

302-308  Southern  tthtg..  Washington,  D.  C. 


Regular  retail  price  \?S  00     Direct  from  manufac- 
turer.   You  save  all  middlemen  profits  and  lake 
no  risk- 
Sent  for  Examination 

EXAMINE  AND  TRY  ON  before  raying.  Write 
today,  gtating  cheat  measures,  height  and  weight. 
Enclose  50c.  for  express  charges  only,  and  coat 
will  be  sent  at  once. 

E.  MIT.  Dtp!.  J.  518  Nnl  13411  Strait.  IE*  Till  CiTT 


Storage  and  Shipping 


B52-S5K  West  BHth  Street  Rev*  York 

Telephone  3840  Columbus 


Wanted — Agencies 

Large  Carburetor 
Manufacturer 

wishes  representative  or  agency 
arrangement  with  reliable 
parties  who  are  equipped  to 
handle  the  sale  and  repair  work 
in  New  York  and  vicinity  of 
one  of  the  leading  carburetors 
on  the  market.  Address  Box 
Y  515, 
BILE. 


c/o  THE  AUTOMO- 


Welding 


HBWRY  C.  GRIFFIN  .*  CO., 
143-146  Tartek  St. 


Export 

no, 


New  York  City 


ATLAS  MKI.MIM.   \V  K  v  . 
43  Elisabeth  Ave.  Kahnay,  v  J. 

Mfg.  complete  Welding,  Catting  Equipment  and  Sup- 
plies, l^ulpsnrat  guaranteed  to  be  the  bast  or 
money  refunded  We  weld  oil  broken  Automobile, 
Mschloery  or  Boiler  parts. 

A  BIG  (.1  AltAVri'.K — Trial  liar  and  fall 
dlre-e-tloaa  ."><><•.    Ho- I.il  milium  naves  all  slumlnum 
part*.     Absolutely  excels   Acetylene   method.  Dae 
gasoline  torch — no  rtux.    Booklet  S3 — Ask  for  It. 
SO-I.I  MIMI  tt    MFG.  CO., 
1700  Broadway,  N.  Y. 


A  -Live  Wire 

Be  live !  Advertise  in  the  Clearing  House  for  results.  Live 
wires  use  the  Clearing  House  columns  and  get  quick  action. 


Find  Specialized  Knowledge  in 

THE  AUTOMOBILE 

$3.00  a  Year 


ENGI  NEERS 

Are  you  having  trouble  with  springs? 

SO  years  experience  in  designing  and  manufacturing  commercial 
vehicle  springs. 

THE  E.  R.  MERRILL  SPRING  CO. 

8M-532  W.  28th  Street  New  York  City 

EatahUsuaae)  la  IMS 


OMOBILE 


sis  for  Tanks  H.«xt«,  (lusol..  rVnJ.-r..  Kadi. 

— .  Kic.  "TRt'KITR"  Iw.p  braaliu  Ht.«  k. 
and  J.paiuiiua  Huw-a*.  K.m>(1iui  PcmIu.  u.  do. 


AMERICAN  SHEET  AND  TIN  PLATE  COMPANY, Frkk tlo«..  am.twren.ra. 


BROWN  ImpuIseTire  Pomp 

Why  bother  with  gears,  brackets,  etc.,  when  a 
Brown  Pump  can  be  attached  to  your  motor  in  aa 
instant  and  always  ready  for  use. 
Outfit  is  complete  with  Q.D.  Plug,  hose,  gauge,  etc. 
Price  312  Oil.    Send  for  leaflet. 

THE  BROWN  CO. 

310  B.IU.U..  SYRACUSE,  N.  Y. 


CULLMAN 

Sprockets  and  Differentials 

In  stock  and  to  order.  Send  for  Catalog, 

CULLMAN  WHEEL  COMPANY 

1347  Alt,. Id  Stvaa*.  Cfcicaao 


\RES 

✓  Rear 

AO 


SSED  STEEL  FRAME, 

ir  Axle  Housings  -Drtrp  Forging* 
Htravy  Stamping* 

)  SMITH  COMPANY-  t 


MilwnvuRrc 
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Guaranteed 


Fo 


rgings 


The 

Wyman  &  Gordon  Co. 

Worcester       Cleveland  Detroit 


PAXSON 


Recently 
furnished  to 
Dod«c 
Brother*. 
Similar  to  cut, 
with  hopper* 
above  floor 


WARRFM  SANDHL  AST 
TtnilALil  MACHINERY 


36'  Diameter  x  4S* 
Sand  BUit 

Tumbling  Barrel* 
With  two  silicic  hove  sand 
b*a*t  machine*,  suction 
elevating  set  and  sand 
separator,  hopper*  are 
shown  below  floor,  but  can 
be  placed  entirely  above 
floor  if  desired. 
Complete  Sand  Blaat 
Plant*  with  Bucket  or  Suc- 
tion Elevator*  and  Duet 
Arrester*  can  be  furnished. 
Correspondence  giving  re- 
quirements solicited 


J.W.  PAXSON  CO 

Foundry  OuUtttara 
PHILA.  PF.NNA 


'     — 


THE  ADVERTISERS'  INDEX  li  pabliahed  at  a  coCTaciaCKe  tod  oot  aa 
•  part  of  th«  aartrtUx  contract.  Knar  cara  will  b*  taken  to  indai 
conactlT.    Ho  allowance  will  ba  made  fat  arrora  or  latltue  u  iuart. 

A 

American  Sheet  ft  Tin  plate  Co  ioi 

American  Vanadium  Co   6o 

Atwater  Kent  Mfg.  Works   92 

B 

Baker  R  ft  L  Co   85 

Bausch  Machine  Tool  Co   83 

Bearings  Co.  of  America   90 

Beaver   Mfg.   Co   91 

Bosch  Magneto  Co   95 

Bound-Brook  Oilless  Bearing  Co   Jl 

Bower  Roller  Bearing  Co   1 

Braender  Rubber  &  Tire  Co   9a 

Brown  Co  101 

Brown-Lipe  Gear  Co   91 

Buda  Company    48 

C 

Case,  T.  M.  Co.,  J.  1   57 

Cassidy.  E.  A   70 

Celfor  Tool  Company   77 

Central  Steel  Company  104 

Champion  Ignition  Co   87 

Columbia  Axle  Company   50 

Combination  Rubber  Mfg.  Co   91 

Continental  Motors  Co   9a 

Corcoran-Victor  Co   90 

Cullman  Wheel  Co  101 

D 

Doehler  Die  Casting  Co  103 

Durst  on  Gear  Company   86 

Dyneto  Electric  Co   93 

E 

Eclipse  Machine  Co   88 

Edmunds  ft  Jones  Corp   gt 

Eisemann  Magneto  Co   88 

Electric  Auto  Lite  Co   94 

F 

Firestone  Tire  ft  Rubber  Co   64 

Koster  Accessories  Co   89 

G 

Gibson-Hollister  Mfg.  Co   g$ 

Gray  ft  Davis,  Inc  Front  Cover 

Grossman  Mfg.  Co.,  Emil   93 

Guaranty  Securities  Corp   73 

Gulf  Refining  Co  58 

H 

Hartford,  E.  V.,  Inc   9a 

Hawthorne  Mfg.  Co  66-67 

Hayes-Diefenderfor  Co   61-63 

Haynes  Auto  Company   75 

Herschell-Spillman  Co  76 

Houk  Mfg.  Co   94 

Hyatt  Roiler  Bearing  Co   93 

I 

Indiana  Rubber  ft  Ins.  Wire  Co   90 

Interstate  Electric  Co   84 

J 

Johns- Manville  Co..  H.  W   95 

Johnson  ft  Son,  S.  C   55 
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Keyitone  Vehicle  Co   86 

Kissel  Motor  Car  Co   7» 

K-W  Ignition  Co   74 


Car  Co. 
Co..  V.  A.... 


90 
79 


Mercer  Automobile  Co   91 

Merrill  Spring  Co.,  E.  R  101 

Meyercord  Company    93 

Michelin  Tire  Co  53-5$ 

Milwaukee  Machine  Tool  Co   90 

Moon  Motor  Car  Co  3rd  Cover 

Motor  Age    90 

Motor  ^Vorld  

Mutty  Co.,  L.  J  


8 


National  Motor  Vehicle  Co. 

National  Rubber  Co  

New  Departure  Mfg.  Co  

New  Process  Gear  Co. 


47 

93 
a 

95 


N.  J.  Car  Spring  &  Rubber  Co   91 

N.  Y.  &  N.  J.  Lubricant  Co   80 


Parish  8t  Bingham   94 

Paxson  Co.,  J.  W  10a 

Perlman  Rim  Corp   94 

Perry  Auto  Lock  Co   7« 

Pfau  Mfg.  Co  89 

Philips-Brenton  Co   80 

Pittsfield  Spark  Coil  Co   93 

Prest-O-Lite  Co   93 


Regal  Motor  Car  Company   05 

Remy  Electric  Co  Back  Cover 

Rockwood  Mfg.  Co   95 

Motor  Axle  Co   94 


Salisbury  Wheel  4  Mfg.  Co   91 

Saxon  Motor  Co   81 

Sheldon  Axle  &  Spring  Co   93 

Simms  Magneto  Co   86 

Smith  Co.,  A.  O  lot 

Splitdorf  Electric  Co   88 

|tanley  Motor  C8,"™*!*  Co    ,q j  jj"  6l 

atromDerg  Motor  devices  \.o   93 

Studebaker  Corp   4 

U 

U.  S.  Ball  Bearing  Mfg.  Co   69 

United  Alloy  Steel  Corp   65 

United  Smelting  &  Aluminum  Co  103 


Wadsworth  Mfg.  Co   93 

Waltham  Watch  Co   49 

Ward  Leonard  Electric  Co   95 

Waukesha  Motor  Co   95 

Weston  Electric  Instrument  Co   91 

Wiedley  Motor  Co   53 

Willard  Storage  Battery  Co   88 

Winkley  Co  09 

Wisconsin  Motor  Mfg.  Co   94 

&  Gordon  Co  10a 


Zapon  Leather 


Cloth  Co   84 

"  Co   94 


DOEHLER 

DIE-CASTINGS 

are  the  standard 
of  comparison  in 
the  ever-growing 
die-casting  field. 
Their  consistent 
use  by  the  repre- 
sentative manu- 
facturers of 
Automobiles  and 
Automobile  Ac- 
cessories attest  to  the  merits  of  the 
DOEHLER  product. 

The  DOEHLER  die-cast  control 
housing  here  illustrated  will  be  easily 
recognized  as  used  on  one  of  the  best 
known  of  the  highest  grade  cars  made. 


BROOKLYN.  N.Y. 
NEWARK. N.J.       TOLEDO.  OHIO. 


WANTED! 

Owing  to  a  special  order  on 
our  books,  we  can  use  for  im- 
mediate also  deliveries  extend- 
ing over  the  balance  of  the 
present  year: 

Aluminum  Clippings,  Alumi- 
num Cable,  Aluminum  Wire 
and  Sheets  and  all  forms  of 
Pure  Aluminum  Scrap. 

Advise  quantities  and  deliv- 
eries. 

Address  all  replies  Dept.  X78. 

UNITED  SMELTING  &  ALUMINUM 
COMPANY,  Inc. 

GENERAL  OFFICES:  NEW  HAVEN,  CONN. 
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AGATHON  STEELS 

are  made  for  all  purposes  where  dependable  service  is  required. 

The  axles,  the  crank,  and  drive  shafts,  the  connecting  rods  and  all  other  parts  of  automobile*  and  auto-trucks  of  all 
description*  that  arc  subject  to  severe  strains,  should  he  made  of  Agathon  Steels. 

From  the  selection  of  raw  materials,  to  the  very  last  of  the  numerous  processes  necessary  in  attaining*  Agathon 
quality,  we  conduct  exhaustive  tests,  to  make  positive  that  a  state  of  perfection  will  he  reached. 

Furthermore,  we  preserve  a  test  bar  of  every  order  we  fill,  thus  insuring1  our  patrons  exact  duplication  of  any  metal 
they  wish  replenished. 

MAKE  IT  OF  "AGATHON" 
OUR  PRODUCTS 

"AGATHON"  Nickel  Steel 
"AGATHON"  Special  Analyse* 


"AGATHON"  Chrome  Nickel 
"AGATHON"  Chrome  Steel 
"AGATHON"  Chrome  Vanadium         "AGATHON"  Vanadium 
"AGATHON"  High  Carbon 


THE  CENTRAL  STEEL  COMPANY,  Massillon,  Ohio 


Detroit  Ottlct: — 
326-27-28  Ford  Bldg..  F.  Walter  Guibcrt.  District  Representative 

Cleveland  Office:— 
Hlckox  Building,  The  Hamlll-Hlckox  Company,  District  Representatives 

Chicago  Office:— 
Room  1511-12  Lytton  Bldg.,  14  East  Jackson  Blvd.. 
A.  Schaeffer,  District  Sales  Manager 

Philadelphia  Office:— 
902  Wldener  Building,  Frank  Wallace,  District  Sales  Manager 

New  York  Office: — 
20  Broad  St.,  J.  E.  Dockendorff  a  Co.,  General  Export  Agents 
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Closed  Cars 

*Che  &mbo6imeni  ofSuXuri) 

In  their  very  smartness — their  singularly  graceful  lines  and 
beautiful  finish — the  new  Moon  Closed  Cars  are  sure  to  meet  with  your 
unqualified  approval.  Both  within  and  without  there  is  a  strong  appeal 
to  your  sense  of  the  exquisitely  complete.  From  deep,  luxurious  up- 
holstery and  comfortable  roominess  down  to  the  veriest  detail,  every 
refinement  is  included. 

These  new  Closed  Cars  are  as  strikingly  advanced  as  the  new  1917 
Moon  Touring  Cars,  with  their  European  model  Dclaunay-Belleville 
bodies.    They  arc,  indeed,  the  season's  Closed  Cars  DeLuxe. 


4 


m 


Six-43  Cabriolet 
Pour  Passenger,  $1850 

Six-66  Cabriolet 
Four  Passenger,  $2150 


Six-66  Touring 
Five  Passenger  (demount- 
able top),  $1450 


Six-66  Coupe 
Four  Passenger,  $2150 

Six-66  Sedan 

Seven  Passenger,  $2250 


MOON  MOTOR  CAR  COMPANY    ST.  LOUIS,  U.  S.  A. 
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Gearsets,  Clutches  and  Steering  Gears.  -j 


NEW  YORK,  NOVEMBER  16,  1916 


Ten  cents  u  copy 
Three  dollars  a  year 


Maud  L'Anphere  Crook 


The  Double  Continental  Power 

The  power  of  Continental  Motors  is  two-fold. 
From  the  very  beginning,  these  motors  have  been 
noteworthy  because  of  their  efficiency.  The  power 
they  developed  was  always  adequate,  and  whether 
in  pleasure  car  or  motor  truck,  these  motors  have 
squarely  met  all  demands  made  upon  them. 

Out  of  this  physical  power  has  arisen  another 
force  even  more  potent.  It  is  the  power  ^>f 
Continental  reputation.  Years  of  satisfaction  on 
the  part  of  the  public  has  developed  a  strong 
demand  for  this  motor  in  automobiles  and  trucks. 
Today  dealers  in  Continental-equipped  motor 
vehicles  recognize,  a  great  force  working  con" 
stantly  for  their  benefit — Continental  sales-power: 

CONTINENTAL  MOTORS  COMPANY 


Offices:  * 
Detroit,  Mich. 


Factories: 
Detroit  MuRkefton 

/  ur-.vi  tietntnt  motor  man»fa*lH'ert  im  Ihr  trrrld  ' 


Pont 


atars 
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PUMP  Belongs 
Here 


CRANE  ENGINE  DRIVEN  PUMPS  should  be 
lifted  in  every  jobber's  catalog.  They  are  built  on  a 
principle  that  is  different  and  that  commends  itself 
to  the  dealer  and  the  consumer. 

The  CRANE  PUMP  is  built  with  a  special  alloy 
packing-ring  instead  of  the  usual  leaky,  fast-wearing 
piston  ring.  Oil  cannot  get  into  the  air  pumped  by 
a  CRANE.  Dealers  and  customers  know  the  ad- 
vantages of  this  as  well  as  you  do. 

SEE  THE  WAY  IT  IS  BUILT! 
THINK  HOW  IT  WILL  SELL! 

Cylinders  and  pistons  are  made  of  tough,  light, 
presscd-steel  and  are  ground  carefully  to  size.  Con- 
necting rods  are  made  from  high  quality  bearing 
metal,  carefully  machined  and  broached.  Bearings 
are  as  nearly  frictionless  as  possible.  Splash 
oiling,  the  system  voted  most  efficient  by  Automo- 
bile Engineers,  is  used  and  the  patented  packing 
ring  prevent*  any  oil  from  entering  air-chamber. 
This  pump  will  fill  a  tire  in  one-half  the  time  taken 
by  any  other  pump  of  its  displacement.  Its  installa- 
tion is  simple,  a  special  bracket  makes  it  easier.  A 
visible  pressure  gauge,  located  at  the  discharge  end 
of  the  supply  hose,  guards  tires  against  bursting. 
Don't  you  think  such  a  pump,  retailing  at  S3,  BE- 
LONGS in  your  catalog? 


Our  extensive  advertising  campaign  which  starts 
January  ist  and  continues  throughout  the  year  in 
the  Leading  Automobile  Publications  will  create  a 
constant  demand  for  CRANE  ENGINE  DRIVEN 
TIKE  PUMPS.   


We  lurDUJi  I  HASH  eueltte  drive 
tat'blneutA  OD  tbo 

Ford  all  model*. 
Bolck  C  24-24. 
Halrk  C  30-37. 
Hulrk  D  44. 
linlck  D  43. 

.!.....     r     IU14     1&  16-17. 

I>»d(e  IBIS- HI  Wllb  iklKDFt" 
llniiaii-blle  model  K 
Jeffrey  4-lOlfl.  472-1017. 
Maioell  1016-1017. 
Overland  f.O  IK> 70. 
Overland  «>•*! 
overland  -  ■  -  in 
Overland  84. 
Iteo  1012  tn  1014. 
iieo  mir.  I'.'Hi 

Ilea  nxKlel  F  1«17_      „  A 
BUid.uiiker  4  inO  fl  SJM  101.V 

riievruiet  111-112  "3  114-mir.. 

Chevrolet  II1-U2 H3-II4101S. 


i  tire  uumpa  complete  with  at- 
Mlowtcut  car* : 

Jackaou  34. 

Jaikion  4S. 

Oakland  IS. 

Iludaim  HuueT  81». 

Mm  !..,;,   0  4U-101S-101S. 

OM.moblle  43. 

K  i  -.  ,  Knr  «-42. 

Kl»~l  Kar  Si<  or  K>0  polot  0 

llnlller  S  cylinder  MIT. 

Davie  model  U  10W-1017. 

Bmir  D*vl»  101<I  IU17. 

Empire  1010-811. 

Tall*  modal  22  1010. 

Telle  model  28  1017. 

l'ateroon  4-33-1014. 

l-aterton  <1  11113. 

Patcreon  1-42  1010. 

■  leant  T  A  V  1015  1810. 

Oram  K  101T. 

A bbott  Detroit  1018  1(117. 


I'llitif. 


Vamm/ttturitt  by 

BAY  STATE  6 

PUMP 
COMPANY 

275  Congress  St. 

BOSTON,  MASS. 
U.  S.  A. 


X 


Engine  Driven  Tire  Pump 


Til*  CIIANK  I'l  Ml'  fill*  your  tire  In  kali  Uie  time  taken 
l.r  any  otter  pump  of  Ma  alar.    Tue  uae  or  patent  peck 
Ins  r  ix  prerrnla  I  be  leaking  of  ull  Into  roar  tire*. 
Thli  ptunp  tin  bo  InaulleO  otj  vonr  ear  Id  ■  few  mo- 
menta. 

Complete  outflt  of  rump,  bracket,  aupplr  bo 
lu  read  preaaar*  s*u*-e. 

ITIe*   fn.oo 


o*»  and  eaajp- 
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JOHNNY  AITKEN 

Winner  of  Harkness  Gold  Trophy 
100  Mile  Race,  in  Peugeot,  Oct.  28 

Broke  American  Record 
Averaging  105.95  Miles  per  hour 

Galvin  driving  Premier  was  Second  and 
Wilcox  in  Peugeot  Won  Third  place. 

Aitken,  Galvin  and  Wilcox  Use 

The  Incomparable  Motor  Oil 


The  Three  Drivers  having  the  Greatest  Number  of  Points  to  their  Credit 

as  Candidates  for  the  Tide  of 

CHAMPION  DRIVER  OF  1916 

AITKEN,  RESTA  and  RICKENBACHER 

Are  Constant  and  Exclusive  Users  of 


m 

JiTo. 

The  Motor  Oil  that  Resists  the  Heat,  Remains  and  Lubricates  Longer 
and  Better,  Increases  Power,  Induces  Smooth,  Quiet  Running,  Reduces 
Oil  Consumption,  Prevents  Smoke  and  Minimizes  Carbon  Troubles. 

Send  for  Booklet  ltCrystal  Clear**  and  Attractive  Race  Poster 

THE  WHITE  &  BAGLEY  COMPANY,  Manufacturers 

WORCESTER,  MASS.,  U.  S.  A. 


Ill  V  I'll  I  III    I  (1IIS 


WeMi-rn  RahheT  *  Sn|il;ly  Co 
Edwin  F.  \|.  rn    Vaa  N...  Atf.  *  llayea  III 


[-•■  Ancle*.  PaMdrna,  Ran  Met".  Cel. 

Haa  rtancUco,  Oil. 


Shaffer  Supply  Company,  Henrer,  Colo. 
I  alvernal  Aulo  Company.  Hartford,  Odd 
The  Juntan  Auto  I'onireny,  Wllllmantlr,  Cane. 
W'Mlcm  Suiiply  Co.,  Bolee,  Idaho, 
n  ilnx  *  llerr.  Inr  ,  Indiana  poll.,  lail. 
Wewtrrn  Aato  Specialty  Co..  Iowa  Clly.  Iowa. 
Bennett  Aalo  Supply  Co.,  Sioux  City,  Iowa 
liorlniir  A iiliinu  lil li-  Cnipauy.  Auburn.  Mr 
llrprn  *  Swell  Co..  Ml  II.  yl. loll  St  .  Kxloa,  Mart. 
The  Tarbell  WattiTp  Co..  Sprtiurflrlil,  Ma.. 
Kaneaa  City  Anti-mol-lle  Supply  <*MUi|«ny.  Kanaaa  I'lty,  Mo 

The  Kraii<-U  Motor  Salea  Co  .  Mill  r.|  anil   ma.  N.  T. 

Whlttrnxira.Ma  Co..  19TS  llroadway.  Nrw  York.  It.  T. 


A.  II.  Marshall  Co.  Inr.  Plaltaburgh,  S.  T 
<l  M    Tor  Walrr  *  Oi.,  i  In  I  n  mi  t  llhlo. 
Itn-itiu->«en  A  Comiany,  Portland,  lire. 

•  ahali  Motor  Supply  Co.,  8.  W  Cor.  Broad  and  Parrlab  St..,  phlladri 

lid  la.  I'm 

•  ioodby  KanklB  Company,  57  Waahlnctnn  St..  ProrldrBee,  B.  I. 
I'hr  Cnui.N.11  A  Berkley  Co..  Cbarlealon,  H.  C. 

Uenlianla  Atilo  SP  rajre  Co.,  lit  Mo.  Fourth  SI..  Mrniphla  Tana 
«     I     »  i  -■  \  Sona.   Au.r.B.  Tn 
Sandera  Bme.  Co..  nirbmiind,  Va. 
IVmiet  Motor  Ca..  Ltd  .  Montreal.  Quetiee. 
Ml.hael  Krt,  Ltd  ,  Wlnr.lfn.  Can. 
John  Mania  A  S..n.  Ply  .  Ltd  .  Ml  403  Boorke  I 
'  "i  i"  II    Limited.  Adelaide  South  Anatralla. 
Empire  Oil  Co.,  Welllaxton.  New  Zealand. 


1  81.,  Melbourne.  AnatralU 
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One  m  a  n  u  • 
facturer  may 
eir  <n  judgment, 
but  s  large  num- 
ber of  manufactur- 
ers are  not  likely  to 
make  the  ume  mil- 
take.    When  the  ma- 
jority of  the  makers  of  a 
machine  of  a  certain  class 
agree  in  their  approval  of 
a  certain  feature  of  their 
several  constructions,  that 
particular  feature  is  quite 
likely  to  be  as  near  right  as 
such  a  device  can  be  made. 


NORMA 
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PATENTEO 


The  manufacturers  of  prob- 
ably 8S  per  cent  of  the  high 
grade  ignition  apparatus, 
lighting  generators  and 
starting  motors  made  in 
America  today,  have 
agreed  upon  HSEQfl' 
Bearings  as  the  best 
bearings   for  their 
product. 

Are  yon 
Wise  ? 
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HERE  again  is  a  Studebaker  repre- 
sentative who  bases  his  preference 
for  the  Studebaker  line  on  the  fact 
that  it  embodies  those  principles  of  quality 
and  construction  which  are  most  desired 
by  the  purchaser. 

Add  to  that,  the  fact  that  the  Studebaker 
Car  gives  more  value  per  dollar  of  cost  than 
any  other  high  grade,  medium  priced  motor, 
and  you  have  the  big  reason  for  Studebaker 
dealer  success.  Not  ordinary  success,  but 
the  kind  that  outsells  competition  almost 


Why  I  am  a 
Studebaker  Dealer 

Ten  years  ago  we  bought  and  buili  our 
present  building.  Duting  that  period, 
and  until  taking  on  the  Studebaker  Una 
of  motor  cars,  we  had  at  various  times 
attempted  to  handle  other  factory  agen- 
cies, but  generally  in  a  subordinate  way 
only.  In  each  instance  we  found  that 
our  balances  were  in  red  figures  when 
we  closed  the  account. 

We  are  now  in  our  fourth  season  with 
Studebaker  and  if  the  Studebaker  Cor- 
poration continues  to  show  the  ability 
to  keep  its  fingers  on  the  pulse  of  the 
sates  market,  as  it  has  done  in  the  past, 
wa  hope  we  shall  be  its  representative 
in  Northern  New  Jersey  on  our  24th 
anniversary  as  well  as  on  our  4th. 

President,  Greene  Motor  Car  Co. 

Nemerk.  N.  J, 


two  to  one  because  half  the  selling  resistance 
is  beaten  down  before  you  approach  your 
prospect.  After  that,  it  is  mainly  a  matter 
of  salesmanship  wherein  Studebaker  co- 
operative selling  service  has  made  itself 
felt  in  more  than  a  few  cases. 

Mr.  Greene  first  "  sounded  "  Studebaker — 
than  lined  his  company  up  under  the 
Studebaker  emblem.  The  motives  that 
prompted  this  step  might  prove  interesting 
reading  for  you.  Write  for  these  and 
other  facts. 


STUDEBAKER 


South  Bend,  Indiana 


Detroit,  Michigan 

Add  re  h  all  correspondence  to  Detroit 


Walkerville,  Ontario 
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G.  M.  C.  Earnings 
Break  Record 

Approximately  $25,000,000 
Cash  on  Hand— Buick  Builds 
400  Cars  Daily 

Detroit,  Mich.,  Nov.  15 — October 
earnings  of  the  General  Motors  Co.  were 
the  largest  in  its  history,  the  treasurer 
reporting  approximately  $25,000,000  cash 
on  hand.  The  Buick  Motor  Co.,  its 
largest  subsidiary,  is  turning  out  400 
cars  daily. 

Cole  Price  Raised  $100 

Detroit,  Mich.,  Nov.  13— The  Cole  Mo- 
tor Car  Co.  will  raise  the  price  of  its 
eight-cylinder  ear  $100,  to  $1,685,  on  the 
touring  and  roadster  models.  This 
change  will  go  into  effect  Jan.  1. 

Kissel  To  Raise  Prices  Dec.  1 
Hartford,  Wis.,  Nov.  13--The  Kissel 
Motor  Car  Co.,  this  city,  will  raise  the 
prices  of  its  Hundred  Point  Six  models 
on  Dec.  1. 

Leonard  Leaves  Perfection  Spring 
Cleveland,   Ohio,    Nov.    16— Z.  B. 
Leonard  has  resigned  as  chief  of  the 
laboratory  of  the  Perfection  Spring  Co. 


Belden  Overland  Chief  Engineer 
Toledo,  Ohio,  Nov.  10— Edward  H. 
Belden  has  been  appointed  chief  engineer 
of  the  Willys-Overland  Co.  this  city.  For 
the  past  2  years  Mr.  Relden  has  been 
consulting  engineer  of  the  Packard  Mo- 
tor Car  Co.,  Detroit. 

Mr.  Belden,  who  was  born  in  1868  at 
Jackson,  Mich.,  began  his  business  ca- 
reer as  mechanical  engineer  with  the 
McCormick  Han-ester  Co.,  later  becom- 


ing electrical  engineer  of  the  Fort  Wayne 
Electric  Co.  and  subsequently  holding 
the  same  position  with  the  Westinghouse 
Electric  &  Mfg.  Co.  Mr.  Belden  has 
been  designing  automobiles  since  1905. 
In  1913  he  was  president  and  engineer 
of  the  Belden 'Engineering  Co.  and  in 
1914  became  connected  with  the  Pack- 
11  rd  Motor  Car  Co.  He  built  one  of  the 
first  six-cylinder  motors  constructed  in 
this  country  and  has  been  a  member  of 
the  Society  of  Automobile  Engineers 
since  1913. 


Smith  Form-A-Truck  Co.  Sold 
Chicago,  III.,  Nov.  15 — The  Smith 
Form-A-Truck  Co.,  this  city,  maker  of  a 
motor  truck  unit  that  can  be  attached 
to  the  chassis  of  a  low-priced  car,  has 
been  acquired  by  Michaelis  &  Co.  and 
affiliated  interests.  It  is  stated  that  the 
demand  for  the  product  is  ahead  of  the 
present  output,  which  will  be  immedi- 
ately increased  and  additional  buildings 
will  be  at  once  arranged  for.  The  total 
sales  for  this  year  will  reach  approxi- 
mately $3,000,000  and  the  net  earnings 
will  amount  to  at  least  $1,000,000. 


Steenstrup  with  General  Motors  Export 
Detroit,  Mien.,  Nov.  14— Peter  S. 
Steenstrup  has  joined  the  General 
Motors  Export  Co.,  succeeding  O.  G. 
Bennett,  who  has  resigned  to  embark  in 
a  new  venture  for  himself.  Mr.  Steen- 
strup was  formerly  the  general  foreign 
representative  for  the  Hupp  Motor  Car 
Co.  and  spent  the  past  3  years  abroad 
studying  conditions  in  South  America 
and  in  Europe. 

Abbott  to  Build  In  Cleveland 

Cleveland,  Ohio,  Nov.  9— The  Abbott 
Corp.  has  applied  for  a  building  per- 
mit to  construct  a  $110,000  plant  at  1131 
East  152d  Street,  covering  a  ground 
space  of  110  by  081  ft. 


10,000  Regals 
Planned  for  1917 

Co.  to  Concentrate  on  De  Luxe 
Eight  and  J.  Models— To 
Discontinue  Others 

Detroit,  Mich.,  -Nov.  15— The  Regal 
Motor  Car  Co.  production  department  is 
planning  on  an  output  of  10,000  cars  for 
the  1917  season.  The  company  will  con- 
centrate on  model  J  and  the  De  Luxe 
eight-cylinder  type,  dropping  all  other 
models.  Enlarging  the  1917  output  to 
10,000  cars  represents  almost  100  per 
cent  increase  over  the  production  for 
the  1916  manufacturing  season. 


Humphrey  Now  in  Detroit 

Detroit,  Mich.,  Nov.  14— S.  H.  Hum- 
phrey, who  resigned  as  vice-president  in 
charge  of  production  with  the  Chalmers 
company  to  become  the  vice-president  in 
charge  of  manufacturing  for  the  Briscoe 
Motor  Corp.,  has  resigned  the  latter 
position  and  returned  to  Detroit  to  en- 
gage in  business  for  himself. 


Whitman  National  Production  Engineer 
Detroit,  Mich.,  Nov.  14— F.  H.  Whit- 
man has  been  appointed  production  en- 
gineer for  the  National  Motor  Vehicle 
Co.  at  Indianapolis.  Mr.  Whitman  was 
formerly  connected  with  Dodge  Bros. 


International  Truck  Incorporated 

Albany,  N.  Y..  Nov.  9— The  Inter- 
national Motor  Truck  Corp.,  as  a  result 
of  the  recent  refinancing,  has  been 
formed  and  will  carry  on  business  with 
$7,372,790.  The  capital  consists  of  71,043 
shares  of  $100  each  and  63,638  shares  of 
no  par  value.  The  directors  are  A.  E. 
Moore,  G.  F.  Jebbitt,  T.  S.  Buckingham. 
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Cummins-Monitor 
Reorganized 

Monitor  M\>tor  Car  Co. 
Formed— $1,000,000  Capital 
Planned  for  Near  Future 

Columbus,  Ohio,  Nov.  11 — A  complete 
reorganization  of  the  Cummins-Monitor 
Co.,  this  city,  makers  of  Monitors  has 
been  effected  by  the  incorporation  of  the 
Monitor  Motor  Car  Co.  with  a  prelimi- 
nary  capital  of  $10,000.  This  capital 
will  be  increased  to  $1,000,000  in  the 
near  future,  a  large  part  of  which  will 
be  paid  in.  The  concern  has  been  as- 
sembling and  manufacturing  two  models 
for  the  past  year  and  these  models  will 
be  continued  with  slight  changes.  They 
are  the  four-cylinder,  priced  at  $795.  and 
the  six-cylinder,  priced  at  $995. 

Under  the  reorganization  C.  C.  Cum- 
mins  will  be  president,  H.  P.  Jeffers,  vice- 
president  and  F.  S.  Cummins,  secretary 
and  general  manager.  The  plant  is  lo- 
cated at  402  Mount  Vernon  Avenue, 
where  it  will  remain  for  the  time  being. 
It  is  the  plan  to  manufacture  several 
thousand  cars  during  the  coming  season 
and  to  strengthen  the  sales  organization 
by  securing  agents  in  all  of  the  larger 
distributing  centers. 

The  Monitor  is  the  result  of  the  work 
of  the  Cummins  brothers,  who  were 
formerly  agents  in  Columbus.  They  con- 
ceived the  Monitor  several  years  ago  and 
have  been  manufacturing  a  number  of 
the  cars. 


R.  J.  Firestone  Now  Vice-President 
Akron,  Ohio,  Nov.  9— At  the  an- 
nual meeting  of  the  Firestone  Tire  A 
Rubber  Co.,  Nov.  2  R.  J.  Firestone  was 
elected  vice-president.  Mr.  Firestone 
has  been  sales  manager  for  a  number  of 
years. 

A.  G.  Partridge,  formerly  assistant 
sales  manager,  was  appointed  to  succeed 
Mr.  Firestone  as  general  sales  manager. 

F.  C.  Blanchard  becomes  manufac- 
turers' sales  manager  in  charge  of  the 
company's  increasing  business  among 
automobile  makers. 


Braender.  of  Tire  Co.  Dies 
Kuthbrtoru,  N.  J.,  Nov.  9— Philip 
Braender,  president  of  the  Braender 
Rubber  and  Tire  Co.,  this  city,  died  on 
Nov.  4  at  his  home  in  White  Plains  in  his 
68th  year. 

Mr.  Braender  was  born  in  Germany  in 
1849  and  at  the  age  of  10  came  to  Amer- 
ica where  he  entered  the  real  estnte  and 
bjilding  business  in  New  York  City. 

In  1911  he  entered  the  rubber  business 
in  conjunction  with  the  late  Frank  Mc- 
Gowan  under  the  style  name  of  Cable 
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Pneumatic  Tire  Co.  and  later  in  1912 
took  over  this  interest  under  the  present 
name  and  associated  with  him  was  the 
lute  G.  Strauss,  formerly  with  the  Good- 
year Rubber  Co.  in  the  bicycle  tire  time. 

Mr.  Braender  was  also  president  of  the 
Braender  Building  &  Construction  Co.  of 
New  York,  a  member  of  the  Arion  So- 
ciety of  New  York  and  Teutnnia  Lodge, 
No.  617,  F.  &  A.  M.  He  leaves  a  widow 
and  four  sons. 

VerLinden  Elected  Olds  President 

Lansing,  Mich.,  Nov.  13 — R.  Ver- 
Linden, general  manager  of  the  Olds 
Motor  Works,  has  been  elected  president 
of  that  concern.  Announcement  of  Ver- 
Linden's  election  came  after  a  recent 
meeting  of  the  board  of  directors  of  the 
Olds  Motor  Works. 

VerLinden's  early  training  in  produc- 
tion methods  was  gained  with  the  Amer- 
ican Radiator  Co.  Before  joining  the 
Olds  organization  in  1912,  he  was  a  pro- 
duction expert  for  the  ■  Buick  company 
«s  nninajjer  of  Plant  No.  1. 

Prior  to  his  connection  with  Buick, 
VerLinden  was  in  business  for  himself, 
under  the  corporate  title  of  the  Michigan 
Auto  Parts  Co.,  which  was  bought  by 
the  General  Motors  Co.  in  1909. 

I*ciar  Is  Kent  (General  Salea  Manager- 
Stock  Being  Underwritten 

New  York  City,  Nov.  13— R.  J.  La- 
ciar  has  been  appointed  general  sales 
manager  of  the  recently  formed  Kent 
Motors  Corp.  Mr.  Laciar  made  his  entry 
into  the  automobile  field  in  1903,  at  which 
time  he  joined  the  late  Capt.  La  Roche 
in  the  marketing  of  the  Darracq  car. 
Later  he  spent  several  years  populariz- 
ing the  two-cylinder  Buick  through  the 
East.  He  has  since  been  connected  with 
W.  E.  Metzger  in  the  sa'e  of  the  E.  M.  F. 
car,  with  the  Hupp  company  as  Eastern 
district  manager,  and  later  with  W.  C. 
Durant  in  the  Chevrolet  organization. 

The  company,  which  will  build  a  plant 
in  Bellville,  N.  J.,  has  a  capital  consist- 
ing of  200,000  shares  of  the  par  value 
of  $10  each.  Sixty  per  cent,  or  120,000 
shares,  is  held  in  the  treasury.  Against 
this  will  be  issued  negotiable  trust  cer- 
tificates exchangeable  in  8  years  for 
stock. 

The  Security  Transfer  and  Registrar 
Co.,  66  Broadway,  this  city,  has  been 
designated  as  the  depository  and  trans- 
fer agent  of  the  company.  The  stock 
has  Veen  underwritten  and  is  to  be  listed, 
it  is  stated,  on  the  New  York  Curb 
market. 

McCulla  in  Overland  Engineering  Dept. 

Detroit,  Nov.  12— William  R.  McCulla 
has  joined  the  engineering  forces  of  the 
Willys-Overland  Co.  Mr.  McCulla  was 
formerly  the  aircraft  motor  engineer  for 
ihe  Packard  Motor  Car  Co. 
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New  Plant  for 
Saxon  Co. 

To  Build  on  40-Acre  Plot- 
First  Unit  of  500,000 
Sq.  Ft.  Floorspace 

Detroit,  Mich.,  Nov.  12 — The  Saxon 
Motor  Car  Corp.  is  commencing  the 
erection  of  a  new  plant  on  40  acres  of 
land  recently  purchased  by  them.  The 
first  unit  will  be  240  by  1262  ft.  and  will 
hove  500,000  sq.  ft.  of  floorspace,  and 
will  house  several  departments  so 
grouped  that  a  car  will  move  steadily 
forward  from  one  end  of  the  building  to 
the  other  for  assembly  construction. 

Progressive  manufacturing  and  as- 
sembling will  be  employed  in  every  de- 
partment possible.  Incoming  material 
will  be  moved  by  traveling  cranes  and 
elevators  to  the  stockrooms,  and  a  sys- 
tem of  conveyors  is  planned  by  which 
stock  will  be  carried  to  the  different 
manufacturing  departments.  The  first 
unit  will  be  completed  May  1,  and  the  re- 
mainder of  the  buildings  June  1,  1917. 

Empire  Tire  To  Be  Refinanced 

Trenton,  N.  J..  Nov.  14— Increased 
business  and  expansion  has  forced  one 
more  company  to  join  the  long  list  of 
those  to  be  refinanced  this  year.  The 
Empire  Rubber  &  Tire  Co.,  this  city,  has 
about  completed  negotiations  for  reor- 
ganization and  refinancing.  The  detail* 
of  the  plans  of  refinancing  will  be  an- 
nounced in  the  near  future  as  soon  as 
completed.  At  present  the  plans  for  the 
underwriting  of  the  new  stock  are  being 
worked  out  by  Andrews  &  Co.,  New 
York.  General  C.  E.  Murray  will  con- 
tinue as  the  active  head  of  the  company. 

The  Empire  company  was  organized  in 
1913  with  a  capital  stock  of  $500,000 
common  and  $500,000  7  per  cent  cumu- 
lative preferred,  with  $500,000  common 
and  $428,720  preferred  outstanding. 

Hammers  Is  Hackett  Consulting  Engineer 
Detboit,  Mich.,  Nov.  11 — M.  J.  Ham- 
mers has  been  retained  as  consulting  en- 
gineer for  the  Hackett  Motor  Car  Co., 
and  has  been  appointed  as  a  non-resi- 
dent director  of  the  company. 

Lascaris  Re-elected  Salon  Head 

New  York  City,  Nov.  13 — At  its  re- 
cent meeting  the  Automobile  Salon,  Inc., 
which  will  conduct  the  Automobile  Salon 
on  Jan.  2  to  10  at  the  Astor,  this  city, 
re  elected  Emanuel  Lascaris  president 
and  T.  E.  Adams  vice-president.  Robert 
Schuette  was  elected  secretary-treasurer, 
succeeding  the  late  Stefan  Kjeldsen,  and 
J.  R.  Eustis  was  appointed  manager  of 
the  salon. 
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N.  A.  C.  C.  Opposes 
Scare  Ads. 

Eighty  Members  Go  on  Record 
as  Against  It — Committee 
for  Improvement 

New  York  City,  Nov.  13—  With  the 
object  of  eliminating  what  it  terms 
"'scare"  advertising,  eighty  members  ol 
the  National  Automobile  Chamber  of 
Commerce  at  its  last  meeting  recorded 
themselves  as  being  opposed  to  advertis- 
ing which  can  be  classed  under  this  head. 
This  opposition  is  directed  against  not 
only  concerns  connected  with  the  auto- 
mobile industry,  but  against  advertising 
in  general  which  can  be  characterized 
under  the  scare  heading. 

Exactly  what  is  meant  by  scare  adver- 
tising might  be  made  clear  frdm  the  fol- 
lowing extract  bearing  on  the  subject. 
"We  may  expect  to  see  pictures  of  people 
dying  in  restaurants  because  they  ate  the 
wrong  brand  of  bacon ;  of  people  mangled 
at  the  bottom  of  elevator  shafts  because 
they  rode  in  an  elevator  using  the  wrong 
safety  device;  of  children  being  rescued 
from  fires  because  the  wrong  kind  of 
window  panes  were  used  in  the  building; 
of  passengers  being  carried  under  the 
ocean  waves  because  they  traveled  on  the 
wrong  steamship  line,"  etc.,  etc. 

The  N.  A.  C.  C.  has  at  present  a  com- 
mittee working  for  a  betterment  of  ad- 
vertising along  this  line.  This  com- 
mittee is  expected  to  accomplish  as  much 
us  possible  by  co-operation  not  only  with 
vehicle  makers,  but  also  with  those 
manufacturing  parts  and  accessories. 
The  question  of  scare  advertising  has  al- 
ready been  taken  up  with  certain  com- 
panies, and  it  is  expected  that  there  will 
be  an  elimination  of  such  as  the  result  of 
this  work. 

The  reason  for  the  N.  A.  C.  C.  taking 
up  this  matter  is  that  members  of  the 
chamber  hold  the  view  that  scare  copy 
is  negative  rather  than  affirmative  in  its 
effect,  and  that  some  more  positive  and 
constructive  form  of  advertising  could 
be  used. 

A.  O.  Smith  Corp.  Incorporated 

ALBANY,  N.  Y.,  Nov.  14— The  A.  O. 
Smith  Corp.,  as  a  result  of  the  recent 
refinancing,  has  been  incorporated  in  this 
state  with  130,000  shares,  of  which  100,- 
000  shares  are  without  par  value.  It 
will  carry  on  business  with  $3,500,000. 
The  directors  are  L.  H.  Gunther,  S.  B. 
Howard  and  A.  W.  Britton. 

Dodge  Suit  Against  Ford  Postponed 
Detboit,  Nov.  16 — A  continuance  of  1 
week,  by  consent  of  opposing  counsel,  was 
granted  in  the  injunction  proceedings 
started  by  Dodge  Bros,  to  restrain  Henry 


Ford  from  extending  the  Ford  plant  and 
to  compel  a  further  distribution  of  profits 
to  Ford  stockholders. 

"The  preliminary  taking  of  evidence 
will  not  bo  finished  in  the  coming  week," 
said  Attorney  E.  G.  Stevenson  for  Dodge 
Bros.,  "but  we  expect  it  will  have  reached 
n  point  where  we  can  come  into  court 
and  agree  upon  the  fixing  of  the  day 
certain  for  the  commencement  of  the 
trial." 

The  plaintiffs  state  that  they  expect  to 
present  evidence  to  show  that  the  expan- 
sion planned  by  the  Ford  head  jeop- 
ardizes the  monetary  interests  of  the 
minority  stockholders. 

$200,000,000  Offered 

Henry  Ford  on  the  witnesg  stand  to- 
day admitted  the  offer  of  $200,000,000 
was  recently  made  to  him  for  his  58  per 
cent  of  the  shares  of  Ford  stock.  This 
offer  he  rejected  and  stated  that  his 
company  made  $3,600,000  in  August  and 
September,  1916,  following  the  price  de- 


Lraier   Bros.   Co.   Formed— $10,000,000 
Capital 

Cleveland,  Nov.  14 — Harry  A.  Lozier, 
former  president  of  the  Lozier  Motor 
Car  Co.,  and  who  recently  retired  as 
president  of  the  H.  A.  Lozier  Co.,  this 
city,  has  launched  a  new  company,  the 
Lozier  Bros.  Co.,  capitalized  at  $10,000,- 
000.  New  York  and  Philadelphia  capi- 
tal is  stated  to  be  behind  the  company. 
Only  25  per  cent  of  the  capital  is  to  be 
issued  at  present,  the  balance  being  re- 
served for  subsequent  disposal  in  ex- 
panding the  business.  The  incorporators 
are  F.  R.  Hansel!  of  Philadelphia  and 
G.  H.  B.  Martin  and  S.  C.  Zymour  of 
Camden,  N.  J. 

S.  K.  B.  Creditors  Ask  for  Sale 
Philadelphia.  Pa..  Nov.  9 — A  com- 
mittee consisting  of  95  per  cent  of  the 
creditors  of  the  Standard  Roller  Bearing 
Co.,  which  went  into  the  hands  of  a  re- 
ceiver in  1913,  has  asked  the  Federal 
Court  for  an  order  to  sell  the  property  to 
pay  the  creditors.  The  sale  has  been 
objected  to  by  some  stockholders,  who 
maintain  that  only  the  disposal  of  mer- 
chandise is  necessary  to  meet  all  claims. 
Judge  Thompson  has  decided  to  permit 
counsel  to  get  together  and  draw  a 
decree  providing  for  a  sale  that  will 
satisfy  all  claims  and  submit  it  to  the 
court  for  approval. 


Burgess  Resigns  from  Dorria 

St.  Louis,  Mo.,  Nov.  0— W.  L.  Bur- 
gess, has  resigned  as  sated  manager  of 
the  Dorris  Motor  Car  Co.,  St.  Louis,  and 
is  now  manager  of  sales  of  the  Efficiency 
Oil  Corp.,  St.  Louis. 


Bankers  in  Control 
of  Hess-Bright 

Vanderlip  One  of  Group  — 
Conrad  Patent  Control  Re- 
mains with  Hess-Bright 

Philadelphia,  Pa.,  Nov.  14 — The  Hess- 
Bright  Mfg.  Co.,  manufacturer  of  ball 
bearings  in  this  city  makes  the  following 
statement  with  regard  to  the  purchase  of 
controlling  interests  in  its  company  by 
a  group  of  financial  men  who  also  own 
a  substantial  interest  in  the  S.  K.  F. 
Ball  Bearing  Co.,  Hartford,  Conn.  The 
company  states  that  controlling  interest 
in  the  shares  of  the  Hess-Bright  Mfg. 
Co.  has  been  secured  by  a  group  of  bank- 
ers including  Frank  A.  Vanderlip,  Na- 
tional City  Bank,  New  York,  and  Phillip 
W.  Henry,  Thatcher  M.  Brown,  and 
Franklyn  B.  Kirkbride,  of  New  York, 
and  Marcus  Wallenberg  of  Stockholm, 
Sweden. 

The  Hess-Bright  company  and  the 
S.  K.  F.  company  will  be  operated  quite 
independently  of  each  other.  The  manu- 
facturing facilities  of  Hess-Bright  will 
be  increased  materially.  B.  D.  Gray,  re- 
cently elected  president,  retains  his 
former  stock  holdings  and  will  continue 
to  manage  the  business  as  president. 
F.  E.  Bright,  one  of  the  organizers  of  the 
company,  haa  retired  from  active  par- 
ticipation but  remains  as  chairman  of 
the  board  of  directors.  The  remainder 
of  the  organization  continues  as  hereto- 
fore, excepting  the  board  of  directors, 
which  follows: 

Chairman  of  board,  F.  E.  Bright; 
President,  B.  D.  Gray;  Willard  Parker 
Butler,  New  York;  Arthur  V.  Morton, 
Philadelphia;  Paul  von  Gontard,  man- 
aging director  of  the  Deutsche  Waffen- 
und  Munitions  Fabriken,  Berlin,  Ger- 
many. 

Last  week  The  Automobile  mentioned 
that  control  of  the  Conrad  patent  royal- 
ties would  pass  from  the  Hess-Bright 
Co.  This  is  not  the  case,  as  complete  con- 
trol of  the  Conrad  patents  will  continue 
with  the  Hess-Bright  Mfg.  Co.  aa  hereto- 
fore. 

Edwards  Joins  Automatic  Carbureter 

Chicago,  Nov.  14 — F.  E.  Edwards  of 
Chicago,  one  of  the  most  widely  known 
men  in  American  motor-racing  circles, 
has  joined  the  Automatic  Carbureter  Co., 
Chicago,  as  efficiency  engineer.  His  chief 
work  at  present  will  be  the  introduction 
of  the  new  Church  fuel  feed.  Edwards 
has  been  chairman  of  the  technical  com- 
mittee of  the  American  Automobile  Assn. 
and  its  chief  technical  representative 
for  a  number  of  years,  and  has  super- 
vised the  majority  of  the  speed  and 
economy  teste  during  that  time. 
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WintherMotorTruck 
Co.  Formed 

Capital  to  Be  $330,000— Fac- 
tory to  Be  Built  at  Ken- 
osha in  Spring 

Kenosha,  Wis.,  Nov.  11-M.  P. 
Winther.  who  has  been  prominent  in  the 
development  of  the  Jeffery  Quad  and  for 
many  years  was  associated  with  the 
Thomas  B.  Jeffery  Co.,  Kenosha,  has  or- 
ganized the  Winther  Motor  Truck  Co., 
with  an  authorized  capital  stock  of  $330,- 
000,  and  is  making  final  arrangements 
for  the  construction  and  equipment  of  a 
large  factory  in  this  city.  A  tract  of  4 
acres  just  west  of  Kenosha  was  pur- 
chased yesterday,  and  it  is  hoped  that  by 
the  middle  of  April  work  on  buildings 
will  have  progressed  sufficiently  to  make 
production  possible.  Further  details  con- 
cerning the  personnel  of  the  Winther  or- 
ganization, the  extent  of  its  shops,  and 
the  product,  are  not  available  at  this 
time,  but  will  be  made  public  in  due 
time. 

Watts  Joins  Republic  Rubber 

Younostown,  Ohio,  Nov.  9—L.  A. 
Watts  has  been  appointed  purchasing 
agent  of  the  Republic  Rubber  Co.,  this 
city.  Other  changes  include  the  addition 
of  James  Buckley,  who  succeeds  Neal 
Mahan  as  general  foreman  of  the  pneu- 
matic tire  and  tube  departments.  Harry 
Davenport  will  be  succeeded  as  foreman 
of  the  truck  tire  department  by  Thomas 
Wilson. 


Eaton  Torbensen  Axle  Manager 

Cleveland,  Nov.  13— J.  O.  Eaton, 
treasurer  of  the  Torbensen  Axle  Co., 
Cleveland,  was  elected  general  manager 
of  the  company  at  a  directors'  meeting 
held  recently. 

Dudley  Federal  Truck  Advertising  Mgr. 

Detroit,  Nov.  12— L.  B.  Dudley  has 
been  made  the  advertising  manager  of 
the  Federal  Motor  Truck  Co.  He  suc- 
ceeds G.  W.  Cushing,  who  recently  re- 
signed to  join  the  advertising  staff  of  the 
Hudson  Motor  Car  Co.  Mr.  Dudley  was 
formerly  connected  with  the  Campbell- 
Ewald  Co.,  advertising  agent. 

New  Acme  Truck  Worm  Axle 

Detroit.  Mich.,  Nov.  10— The  Acme 
Motor  Truck  Co.,  this  city,  is  now  pro- 
ducing a  worm-driven  truck  axle  incorpo- 
rating, as  its  principal  feature,  the  M. 
&  S.  worm  differential.  Another  feature 
of  the  axle  is  that  the  brakes,  of  Hpecial 
design,  have  a  full  contact  for  the  en- 


tire circumference  excepting  the  small 
space  occupied  by  the  actuating  cams. 

It  is  built  in  a  size  for  2%-  or  8-ton 
trucks,  the  standard  reduction  for  this 
size  being  7%  to  1.  The  axle  is  a  one- 
piece  steel  casting,  with  the  worm  gear 
carried  in  a  separate  carrier  secured  by 
eight  bolts  and  having  the  small  worm 
housing  and  axle  bowl  cover  integral 
with  it.  The  axle  is  of  the  semi-floating 
type,  running  on  ball  bearings  through- 
out. The  worm  is  of  the  straight  type. 

Glide  to  Make  Its  Own  Motors 

Peoria,  Ilu,  Nov.  13— In  line  with  the 
general  policy  of  the  Bartholomew  Co., 
maker  of  the  Glide  car,  to  concentrate 
the  manufacture  of  its  entire  car  in  its 
local  plant,  is  the  announcement  of  a 
large  addition  to  its  plant  for  the  pur- 
pose of  building  its  own  engines.  The 
company  is  at  present  using  a  stock 
motor. 

National  Carbon  to  Add 

Cleveland,  Ohio,  Nov.  13 — The  Na- 
tional Carbon  Co.,  this  city,  maker  of 
batteries,  will  soon  erect  new  factory 
buildings  costing  $1,000,000.  The  com- 
pany has  just  bought  a  parcel  of  land 
across  Berea  Road  from  the  present  car- 
bon plant  This  63  1-3-acre  tract  has  a 
frontage  of  3368  ft. 

Cornell  Is  Cole  Asst.  Sales  Mgr. 
Indianapolis,  Ind.,  Nov.  11 — F.  A. 
Cornell,  formerly  in  charge  of  Willys- 
Overland  service  department  and  since 
then  in  charge  of  the  heater  department 
of  the  Perfection  Spring  Co.,  has  been 
made  assistant  sales  manager  of  the 
Cole  Motor  Car  Co.,  in  charge  of  the 
service  department. 

Graves  Joins  Russel  Axle 

Detroit,  Mich.,  Nov.  11— H.  S.  Graves 
has  been  appointed  sales  engineer  of  the 
RusHel  Motor  Axle  Co.,  North  Detroit, 
Mich.  Mr.  Graves  was  formerly  con- 
nected with  the  General  Motors  Co.  as 
engineer.  He  has  been  connected  with 
the  automobile  industry  for  the  past  11 
years. 

Baker  Resigns  from  G.  V. 

Boston,  Mass.,  Nov.  13 — Day  Baker 
has  resigned  from  the  electric  vehicle 
business  of  the  General  Vehicle  Co.  in 
New  England. 

Wiltrout  Joins  Crow-Elkhart 

Elkhart,  Ind.,  Nov.  13— R.  S.  Wil- 
trout has  been  made  efficiency  manager 
of  the  Crow-Elkhart  Motor  Co.,  Elkhart. 
Ind.  He  was  formerly  with  the  Stewart- 
Warner  Speedometer  Corp.  and  recently 
has  been  manager  for  the  John  W.  Blnck- 
ledge  Mfg.  Co. 


Papers  for  S.  A.  E. 
Meeting 

Aeroplane  and  Farm  Tractor 
Engines  Will  Be  Covered — 
—Many  Others  Promised 

New  York  City,  Nov.  13— The  tech- 
nical papers  to  be  presented  at  the  1-day 
professional  session  on  Jan.  11  of  the 
Winter  Meeting  of  the  Society  of  Auto- 
mobile Engineers  will  be  representative 
of  the  enlarged  activities  of  the  society. 
Some  of  the  papers  will  relate  to  auto- 
mobile engineering,  but  in  addition  sub- 
jects of  interest  to  aeroplane,  tractor  and 
marine  engineers  will  be  presented.  The 
papers  committee,  of  which  K.  W.  Zim- 
merschied  is  chairman,  is  making  the 

Captain  V.  E.  Clark,  U.  S.  A.,  will 
present  a  paper  an  aeroplanes  with  spe- 
cial relation  to  engines.  This  paper  will 
deal  also  with  the  experiences  of  the 
army  aviators  on  the  Mexican  border 
and  suggest  improvements  in  construc- 
tion. It  is  also  hoped  that  a  detailed  de- 
scription will  be  given  of  a  foreign  aero- 
plane engine,  which  has  recently  been 
produced  commercially  in  this  country. 
A  well-known  engineer  will  discuss  the 
design  of  engines  for  farm  tractors.  A 
paper  will  probably  be  read  on  motor 
trucks,  with  reference  particularly  to  the 
proposed  military  specifications  now  be- 
ing considered  by  the  truck  standards 
division  of  the  S.  A.  E.  standards  com- 
mittee and  a  specially  appointed  board  of 
the  War  Department. 

Tentative  plans  have  been  made  to 
have  experts  contribute  papers  on  pas- 
senger car  spring-suspension,  electrical 
equipment  of  gasoline  tars,  high-speed 
automobile  engines,  dynamics  of  the  au- 
tomobile and  crankshaft  balancing.  It 
will  thus  be  seen  that  the  papers  arc  of 
sufficient  variety  to  attract  every  mem- 
ber of  the  Society.  The  authors  will  give 
brief  digests  of  their  papers,  thus  allow- 
ing time  for  lengthy  and  adequate  discus- 
sion of  the  more  important  ones. 

S.  A.  E.  Dinner  and  Theater  Party  Tick- 
eta  Scarce 

New  York  City,  Nov.  16 — That  the 
annual  banquet  of  the  Society  of  Auto- 
mobile Engineers  on  Jan.  11  at  the  Hotel 
Biltmorc  will  be  a  banner  one  in  point 
of  attendance  is  assured  by  the  fact  that 
to  date  460  tickets  have  been  sold.  The 
capacity  is  760. 

Every  scat,  numbering  762  has  been 
taken  for  the  special  performance  of 
Ziegfeld's  Midnight  Follies,  which  comes 
as  n  climax  to  the  dinner.  The  demand 
for  these  peats  has  been  so  large  that 
thirty  applications  so  far  have  been  re- 
turned. 
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Toledo  Plants  Are 
Rushed 

Factories  Breaking  AH  Produc- 
tion Records  and  Financial 
Outlook  Is  Promising 

Toledo,  Ohio,  Nov.  13 — Toledo  auto- 
mobile and  parts  makers  are  rushed  to 
capacity.  Each  company  is  building  or 
planning  to  care  for  increased  demand. 
The  chief  difficulties  of  the  plants  are 

space.  Everywhere  the  companies  tell 
of  remarkable  prosperity  and  an  ex- 
tremely good  financial  future  outlook. 

The  Electric  Auto-Lite  Co.  has  enjoyed 
a  great  expansion.  The  company  em- 
ploys 2200  people  and  occupies  422,000 
sq.  ft.  of  floorspace,  and  has  four  build- 
ings in  the  plant,  including  a  new  one 
recently  finished  and  utilized.  One  struc 
ture  is  used  for  heavy  machine  work  and 
assembly,  a  second  for  stock  rooms,  re- 
ceiving and  shipping,  mail  order  and  re- 
pair work,  and  on  one  floor  has  500  girls 
engaged  in  winding  field  coils  and  arma- 
tures. A  third  building  is  occupied  as  a 
factory  for  making  lamps,  horns  and 
starting  switches,  and  the  fourth  serves 
as  the  office,  drafting  and  experimental 
structure.  The  new  building  is  four- 
stories  high  and  constructed  entirely  of 
steel,  glass  and  brick. 

The  concern  did  $6,000,000  business  in 
1015  and  to  date  has  shipped  $10,000,000 
worth  for  1916,  manufacturing  1400 
starters  a  day  now  as  compared  with 
800  in  the  year  preceding.  Numerous 
mechanical  improvements  have  been  in- 
stalled to  increase  facilities  for  produc- 
tion, and  include  electric  ovens,  cable 
conveyors,  twenty  automatic  machines, 
automatic  punch  presses,  milling  ma- 
chines and  eighty  Potter  &  Johnson  ma- 
chines. 

Milburn-8  Big  Increase 

At  the  Milburn  Wagon  Works  000  men 
are  employed,  as  compared  to  600  men 
at  the  same  time  in  1915.  The  company 
is  making  1500  cars  this  year  an  against 
1000  in  1915.  It  has  purchased  the  plant 
of  the  Toledo  Bending  Co.  and  converted 
it  into  plant  No.  2  of  the  Milburn  fac- 
tories, adding  128,732  sq.  ft.  to  the  514,- 
931  sq.  ft.  already  occupied.  It  is 
planned  to  use  plant  No.  1  for  the  manu- 
facture of  closed  cars  and  bodies,  and 
plant  No.  2  for  making  custom-made 
bodies  and  to  care  for  light  delivery 

The  concern  has  recently  developed 
the  electric  taxicab  business  and  plans  to 
engage  in  that  particular  branch  of  the 
industry  with  special  effort.  Body  work 
has  increased  100  per  cent,  and  from 
present  indications  will  grow  an  addi- 
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tional  100  per  cent  during  the  coming 
year. 

The  Ohio  Electric  Vehicle  Co.  states 
that  October  was  one  of  the  most  suc- 
cessful months  in  the  company's  career. 
Business  for  the  year  has  increased  more 
than  100  per  cent.  The  concern  manu- 
factured 650  cars  to  date  in  1916,  as 
compared  with  300  cars  in  1915,  and 
have  doubted  the  number  of  salesmen  on 
the  road,  doubled  their  national  adver- 
tising and  increased  the  number  of  men 
employed  by  40  per  cent.  At  present 
they  omploy  250  men,  but  would  take  on 
300  men  if  they  could  find  the  skilled  alu- 
minum workers  they  require.  From  pres- 
ent prospects  they  anticipate  an  increase 
of  1000  per  cent  in  business  for  the  com- 
ing year. 

Haynes  to  Add  600.000  Sq.  Ft. 

Kokomo,  Ino.,  Nov.  13— The  board  of 
directors  of  the  Haynes  Automobile  Co. 
last  week  authorized  A.  G.  Sieberling, 
general  manager,  to  prepare  plans  for  a 
new  building  and  to  buy  machinery  for 
n  capacity  of  100  cars  daily.  It  was 
announced  that  contracts  will  be  let  for 
buildings  which  will  have  a  rapacity  of 
three  times  the  number  of  cars  made  at 
present.  The  new  buildings  will  have 
about  600,000  sq.  ft.  of  floor  space,  which 
will  be  added  to  350,000  sq.  ft.  now  in 
operation  in  the  company's  plant. 

Standard  Tractor  to  Move 

St.  Paul,  Nov.  11— The  Standard 
Tractor  Co.,  St.  Paul  and  Wilimar,  Minn., 
will  move  to  the  old  prison  at  Stillwater, 
Minn.  The  company  has  $500,000  capi- 
tal. It  makes  tractor  engine  plows  and 
other  farm  machinery. 

Briscoe  Plants  for  K.  C  and  S.  F. 

San  Francisco,  Cal.,  Nov.  11— The 
Briscoe  Motor  Corp.,  Detroit,  Mich.,  has 
completed  plans  to  build  an  assembling 
plant  in  this  city  and  Kansas  City,  Mo. 
The  local  plant  will  be  capable  of  turning 
out  from  10,000  to  20,000  cars  a  season. 
The  Kansas  City  plant  will  cost  $300,000. 


More  Room  for  Mayo-Skinner 

Chicago,  Nov.  13— The  Mayo-Skinner 
Mfg.  Co.  has  moved  into  enlarged  quar- 
ters at  2115  Elslon  avenue.  The  com- 
pany will  enlarge  its  line  in  the  near 
future. 

S.  G.  V.  Creditors  to  Meet 
Reading,  Pa.,  Nov.  11 — The  creditors 
of  the  S.  G.  V.  Co.  of  Delaware,  which 
formerly  operated  its  automobile  plant 
here,  will  meet  in  the  near  future  to  dis- 
tribute $85,000  in  the  hands  of  a  re- 
ceiver. 
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To  Build  Monarch  in 
Hyattsville 

Carter  Brothers  Co.  Secures 
Exclusive  Rights  To  Build 
Eight  and  Twelve 

Hyattsville,  Md.,  Nov.  13 — Monarch 
cars  will  be  manufactured  in  this  city  aa 
soon  as  all  the  machinery  and  materials 
arrive  here.  The  Carter  Brothers  Co., 
this  city,  has  secured  the  exclusive  righU 
of  the  Monarch  Motor  Car  Co.,  Detroit, 
and  will  build  both  Monarch  models,  an 
eight  and  a  twelve. 

In  addition  to  the  above  standard 
models  a  new  design  of  light  car  will  be 
added  to  be  known  as  the  Monarch 
Midget. 

The  business  of  the  Monarch  company 
will  be  continued  under  the  Monarch 
Motor  Car  Co.,  a  subsidiary  organization 
of  the  Carter  Brothers  Co. 

Holihan  Completes  New  Plant 

Detroit,  Nov.  12 — The  Holihan  Mfg. 
Co.  has  just  completed  its  new  plant  on 
the  3H  acres  of  land  they  recently  pur- 
chased. The  main  building  is  80  by  400 
ft.  of  the  latest  construction  and  includes  ' 
steel  and  glass  windows  and  a  monitor 
roof.  In  addition  a  steel  storage  struc- 
ture 65  by  45  ft.,  and  a  shipping  shed 
65  by  45  ft.  with  floors  raised  to  car  level 
are  in  process  of  completion. 

The  company  has  made  ample  allow- 
ance for  future  expansion  and  the  pres- 
ent plant  will  cover  about  50,000  sq.  ft. 
of  floor  space. 

At  a  special  meeting  of  the  stock- 
holders, the  capital  stock  was  increased 
to  $135,000,  and  the  board  of  directors 
was  increased  by  the  election  of  H.  J. 
Moir  of  Donaldson  &  Moir,  and  S.  E. 
Ferris  of  H.  W.  Noble  &  Co. 


I'almer-Moore  To  Quadruple  Capacity 

Syracuse.  N.  Y.,  Nov.  13—  The 
Palmer-Moore  Co.  has  increased  iU  cap- 
ital stock  from  $200,000  to  $300,000.  The 
additional  capital  will  be  used  to  quad- 
ruple the  output  of  the  plant,  bringing 
the  production  up  to  above  600  trucks 
during  the  next  year. 

Elgin  Motor  Corp.  to  Add 
Chicago,  111.,  Nov.  13 — The  Elgin  Mo- 
tor Car  Corp.,  this  city  will  erect  several 
additions  to  its  factory  to  take  care  of  in- 
creased business.  This  increased  space 
will  enable  the  company  to  build  from 
20,000  to  25,000  cars  after  the  original 
year's  allotment  of  7500  is  completed. 
Another  building  is  now  in  process  of 
construction  and  will  permit  the  building 
of  thirty  cars  a  day. 
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Build  Ams  -Sterling 
at  Amston 

C.  M.  Ams  Becomes  President 
— Headquarters  in  Bridgeport 
—Car  Design  Improved 

New  York  City,  Nov.  13— Head- 
quarters of  the  Sterling  Automobile 
Mfg.  Co.,  Inc.,  have  been  moved  from 
this  city  to  Bridgeport,  Conn.,  Charles 
M.  Ams  having  become  president  of  the 
concern.  Ams-Stcrling  cars  will  be  built 
in  a  factory  at  Amston,  Conn.,  in  one 
chassis  on  which  will  be  mounted  road- 
ster, five-passenger  touring  car  and 
4 -ton  delivery  bodies. 

Car  at  National  Shows 

The  Sterling  company  will  exhibit  a 
car  and  a  chassis  at  the  national  shows. 
Present  specifications,  which  may  be 
slightly  changed  later,  differ  from  last 
year's  model  in  several  particulars,  the 
general  tendency  being  toward  larger 
and  better  dimensions  and  equipment. 
Wheelbase  has  been  lengthened  from  102 
to  110  in.  The  engine  will  continue  as  a 
four-cylinder  L-head  type,  but  will  be 
3tt  by  4H  instead  of  2%  by  4  in.  This 
power  plant  has  a  removable  head  and 
its  power  output  is  28  hp.  at  2200  r.p.m. 
High  efficiency  and  economy  are  the  aims 
of  its  designers.  Oiling  is  combination 
pump  and  splash  with  sight  feed  on  cowl- 
board.  Cooling  continues  thermo-syphon 
with  a  honeycomb  radiator  with  polished 
German  silver  shell.  Timing  gears  are 
helical  and  valves  are  large  diameter 
with  moderate  lift. 

A  Stromberg  model  M  carbureter  re- 
places the  make  used  last  year  and  igni- 
tion is  now  by  Bosch  high-tension  mag- 
neto instead  of  optional.  Bosch  starting 
and  lighting  is  used  with  Willard  12-voIt 

Dry-Plate  Clutch  Used 

A  Borg  &  Beck  dry-plate  clutch  re- 
places the  cone  type  previously  used. 
The  three-speed-and-reverse  selective 
gearbox  is  continued.  A  semi-floating 
rear  axle  supplants  the  three-quarter  de- 
sign, and  semi-elliptic  springs  replace 
cantilevers.  Hotchkiss  drive  is  con- 
tinued. Control  is  still  left,  steering  be- 
ing of  the  irreversible  split  nut  type,  a  17- 
in.  corrugated  walnut  wheel  being  used. 
Gasoline  tank  is  in  the  cowl  with  filler 
cap  and  gage  in  the  cowlboard.  Tires 
are  30  by  3H,  the  same  as  last  year. 
Wheels  are  hickory  with  twelve  spokes 
and  fitted  with  demountable  rims. 

Equipment  includes  two-piece  wind- 
shield, double-bulb  headlamps,  tail  and 
dash  lights,  Warner  speedometer  driven 
from  the  propeller  shaft,  one-man  Jiffy 
top  and  dust  boot,  tools,  etc. 

Bodies    are    low,    rakish  streamline 


types  with  comfortable  seats  and  plenty 
of  leg-room.  They  are  upholstered  in 
black  and  painted  Sterling  blue  black. 
Although  price  has  not  yet  been  definite- 
ly determined,  it  will  probably  be  be- 
tween |700  and  $725. 

Abbott  Downing  Trucks  on  Market 

Boston,  Mass.,  Nov.  11—  The  Abbott 
Downing  Co.,  Concord,  N.  H.,  one  of  the 
pioneer  wagon  builders  in  this  country, 
which  recently  entered  the  truck  making 
field,  has  leased  salesrooms  in  Boston 
at  84  Brookline  Avenue,  in  charge  of 
F.  S.  Davis.  The  company  is  making 
two  trucks  of  1  and  2-ton  capacities  thut 
will  sell  at  medium  prices. 

The  company  will  give  special  atten- 
tion to  truck  bodies  because  of  its  facili- 
ties at  its  big  plant  at  Concord,  N.  II. 
It  will  continue  in  the  wagon  making 
business  also.  Until  the  building  is  fully 
completed  on  Brookline  Avenue  where 
its  sales  and  service  station  will  be  con- 
ducted, Mr.  Davis  will  make  his  head- 
quarters at  334  Atlantic  Avenue. 

Canadian  Chevrolet  Sella  8000  Cars 

Obhawa,  Ont.,  Nov.  11— The  Chevrolet 
Motor  Co.  of  Canada  with  headquarters 
at  Oshawa,  Ont.,  which  has  been  man- 
ufacturing cars  for  a  year,  has  sold 
8000  cars  to  Canadians  and  has  under 
course  of  construction  large  exten- 
sions to  its  present  plant.  Three  new 
buildings  are  in  course  of  construction 
which  will  give  a  total  extra  floorspaoc 
of  277,075  sq.  ft.  Part  of  this  extra 
space  will  be  used  for  storage  and  part 
for  service  but  the  larger  part  utilized 
in  increasing  ita  manufacturing  facilities. 

Wants  to  Represent  Tire  in  S.  A. 

New  York  City,  Nov.  13 — Walter  E. 
Haumann,  manager  in  Buenos  Aires  for 
Prowodnik  tires,  made  in  Riga,  Russia, 
is  in  this  city  looking  for  representation 
of  some  American  tire  in  Argentina.  Mr. 
Haumann  was  manager  of  the  Prowod- 
nik interests  from  the  start  of  the 
Buenos  Aires  branch  until  it  was  closed 
due  to  war  conditions  a  few  months  ago. 
Previous  to  his  South  American  experi- 
ence he  spent  4  years  in  Portuguese  East 
Africa  in  export  and  import  work. 

Fisher  Body  Sales  Record 

Detroit,  Nov.  14— A  new  high  record 
was  established  by  the  Fisher  Body  Corp. 
in  October  when  the  sales  amounted  to 
91,470,000.  compared  with  $773,000  in 
October,  1915,  an  increase  of  90.12  per 
cent.  For  the  8  months  ended  Oct.  31 
last  the  sales  increased  79.74  per  cent. 

Chicago  Warehouse  for  Marathon  Tire 

Cuyahoga  Falls,  Ohio,  Nov.  13— The 
Marathon  Tire  &  Rubber  Co.  will  open  a 
warehouse  in  Chicago  at  1458  South 
Michigan  Avenue.  It  will  be  under  the 
management  of  H.  F.  Smith. 


Pilot's  One-Model 
Program 

Touring  Car  and  Roadster  at 
$1150  Each— Production 
To  Be  Doubled 

Richmond,  Ind.,  Nov.  13— The  Pilot 
Motor  Car  Co.  of  this  city  will  confine 
its  1917  manufacturing  efforts  to  a 
single  car  model  known  as  6-46,  which 
will  list  as  a  touring  car  and  roadster  at 
$1150.  The  two  models  6-55  and  6-75. 
which  the  concern  has  been  manufactur- 
ing, have  been  discontinued.  Increased 
production  is  to  be  carried  out  on  the 
one  model,  and  factory  additions  are  now 
nearly  completed,  which  should  double 
the  production  of  last  year.  In  add:tion 
to  the  6-45  being  produced  as  a  five- 
passenger  car  with  a  double  cowl,  it  will 
also  be  built  as  a  four-passenger  road- 
ster type  with  divided  front  seats  and 
access  to  the  rear  seat  via  the  space  be- 
tween the  front  ones. 

In  this  one  chassis  the  motor  is  a  six- 
cylinder  block  type,  3H  by  5  with  valves 
on  one  side.  The  cylinders  are  cast  in- 
tegrally with  the  upper  half  of  the  crank- 
case  and  the  camshaft,  water  pump,  and 
magneto  shaft  are  driven  by  helical 
gears.  Delco  ignition,  lighting  and 
starting  is  used  with  the  Bendix  drive 
for  the  starting  system.  Other  equip- 
ment includes  Stewart  vacuum  gasoline 
system  and  Gould  battery.  The  clutch  is 
a  dry-plate  type,  and  the  gearset,  a  unit 
with  the  motor,  is  a  three-speed  desifrn 
with  nickel  steel  gears.  The  tubular 
propeller  shaft  carries  two  inclosed  uni- 
versal joinU.  The  floating  axle  uses 
spiral  bevel  reduction.  Steering  is  irre- 
versible worm  and  sector  type.  Canti- 
lever rear  springs  are  used. 

The  equipment  includes  a  motor- 
driven  horn,  Stewart  speedometer,  one- 
man  top,  single  tire  carrier,  and  de- 
mountable rims. 

Kerosene  Motors  Co,  Formed 

PixitUA,  III.,  Nov.  9 — The  Kerosene 
Motors  Co.  with  a  capital  of  $100,000  has 
been  formed  in  this  city  to  manufacture 
kerosene  motors  and  accessories.  The 
organisers  are  George  McFarland,  presi- 
dent of  the  Peoria  Tractor  Co.,  E.  M. 
Smith  and  F.  H.  Bush.  The  motor  is  sim- 
ilar to  that  used  in  the  Peoria  tractors. 
Manufacturing  is  expected  to  start  in 
about  30  days,  the  company  planning  to 
make  the  entire  new  motor  and  its  parts. 
The  company  recently  made  a  test  trip  of 
8000  miles. 

King  Tire  Opens  New  Plaat 

DETftorr,  Nov.  12 — The  King  Tube  less 
Tire  Co.  will  open  its  new  plant  at  Bar- 
berton,  Ohio,  this  week. 
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Brunswick  M.  C.  Co. 
Formed 

To  Assemble  Car  Selling  at 
$1,950- Capitalized  at 
$500,000 

Newark,  N.  J.,  Nov.  13 — The  Bruns- 
wick Motor  Car  Co.  has  been  formed 
with  a  capitalization  of  $&00,000  to  pro- 
duce an  assembled  automobile  selling  at 
$1,960,  f.o.b.  Newark.  A  four-cylinder 
Wisconsin  engine,  4%  by  614,  with  a 
Rayfield  carbureter  is  used.  Other 
features  are:  Fedders  radiator,  Bosch 
magneto,  Westinghouse  starting  and 
lighting.  Brown- Lipe  gearset,  Timken 
axles  and  Parish  &  Bingham  frame.  It 
also  uses  Gemmer  steering  gear,  Stewart 
vacuum  feed  and  Silvertown  cord  tires. 
Drive  is  Hotchkiss  type 

The  body  is  of  a  high  quality  job,  all 
rear  compartment  woodwork  being  of 
mahogany,  as  is  the  instrument  board. 
There  are  also  Ave  mahogany  cabinets 
«n  the  rear  compartment,  containing  a 
<et  of  Thermos  bottles,  sandwich  tins, 
and  room  for  other  articles.  Each  cab- 
>net  has  a  Yale  lock.  Two  Waltham 
clocks  are  furnished,  one  on  the  instru- 
ment board  and  one  in  front  of  the  rear 
<*ompartment. 

Rusael  Smith  is  president  of  the  com- 
pany, Everett  Cadmus  is  vice-president, 
J.  T.  Bunt  is  secretary,  and  A.  V.  Weeks 
is  treasurer.  The  company  is  temporar- 
ily using  a  plant  of  15,000  sq.  ft  floor- 
space,  but  a  new  plant  will  later  be  es- 
tablished along  the  Pennsylvania  Rail- 
road tracks  outside  of  Newark.  From 
500  to  1000  cars  will  be  produced  dur- 
ing the  coming  year. 

AniHer  Becomes  Mechanical  Belt 

St.  Joseph,  Mo.,  Nov.  13 — The  Aniaer 
Mfg.  Co.  has  changed  its  corporate  name 
to  Mechanical  Belt  Co.  and  is  marketing 
Crowe  fan  belt*  exclusively.  L.  D.  W. 
Van  Vliet  is  president,  other  officers  be- 
ing, secretary  and  treasurer,  H.  D.  Gil- 
bert; sales  manager,  O.  G.  Young,  Jr.; 
directors,  J.  D.  Richardson,  J.  E.  Dolman 
and  the  officers. 

Firestone  Gives  $1,000,000  for  Welfare 

Akron,  Ohio,  Nov.  13 — The  Firestone 
Tire  &  Rubber  Co.,  this  city,  has  voted 
to  give  $1,000,000  for  an  employees'  wel- 
fare and  insurance  fund.  Two  weeks 
ago  the  company  opened  its  new  club 
house,  said  to  have  cost  over  $800,000. 

$1,000,000  Plant  for  Victor 
Philadelphia,  Nov.  14 — The  Victor 
Motor  Co.,  this  city,  capitalized  at 
$2,000,000,  will  build  a  $1,000,000  plant 
at  Grubbs  Landing,  near  Claymont,  Del., 
for  the  manufacture  of  the  Victor  Four, 


a  moderate-priced  car.  The  company  re- 
cently bought  12  acres  of  land  there  for 
building  purposes.  It  has  also  leased  a 
group  of  eight  factory  buildings  at  Jen- 
kintown,  and  will  commence  operations 
there  in  a  limited  way.  One  thousand 
men  will  be  given  employment  in  the 
temporary  plant.  The  employees  in  the 
whole  plant  will  number  2000. 

Iowa  Com panles  Merge 

Fobt  Madison,  Iowa,  Nov.  13— At  a 
special  meeting  the  stockholders  of  the 
Perfection  Tire  &  Rubber  Co.,  Fort  Mad- 
ison, Iowa,  it  was  voted  unanimously  to 
consolidate  the  Perfection  Tire  &  Rubber 
Co.,  the  Perfection  Tiro  &  Rubber  Co., 
Ltd.,  and  the  Champion  Auto  &  Equip- 
ment Co.  About  130  stockholders  and 
officers  were  in  attendance. 

Goldman  to  Build  Trucks 

Chicago,  III.,  Nov.  13 — Eugene  Gold- 
man, Chicago  Republic  truck  dealer,  is 
severing  his  connection  with  that  com- 
pany and  has  organized  his  own  com- 
pany to  build  trucks.  Complete  an- 
nouncement and  specifications  will  be 
given  later. 

Pullmore  Motor  Truck  Co.  Formed 
New  Castle,  Ohio,  Nov.  2— The  Pull- 
more  Motor  Truck  Co.  has  been  organ- 
ised in  this  city  with  a  capital  of  $fi00,- 
000,  the  concern  having  purchased  a  site 
on  the  Gibson  farm,  along  the  Butler 
Avenue  Road. 

Advertisement  Errors 
A  typographical  error  appeared  last 
week  in  the  advertisement  of  the  U.  S. 
Ball  Bearing  Co.  in  The  Automobile. 
The  advertisement  stated:  "A  leading 
manufacturer  of  worm  gear  units  in 
England  advised  against  the  use  of  an- 
nular bearings  to  carry  worm  loads." 
This  was  in  error.  The  copy  should 
have  read:  "A  leading  manufacturer 
of  worm  gears  in  England  advises 
against  the  use  of  roller  bearings  to 
carry  worm  loads  and  recommends  the 
use  of  annular  bearings  to  carry  worm 
loads." 

A  clerical  error  In  the  advertisement 
of  the  Golden,  Belknap  &  Swartt  Co. 
appearing  in  The  Automobile  for  Oct. 
19  made  it  appear  that  the  cylinders  of 
the  G.  B.  &  S.  engine  have  a  bore  of 
3%  in.  and  a  stroke  of  414  in.  The 
dimensions  should  have  been  3%  in.  bore 
and  4M  in.  stroke. 

Fisher  Body  Buys  Regal  Unit 
Detroit,  Mich.,  Nov.  13 — The  impres- 
sion given  in  a  story  last  week  that  the 
whole  plant  of  the  Regal  Motor  Car  Co. 
was  sold  to  the  Fisher  Body  Co.  was  due 
to  an  error,  as  the  Regal  company  sold 
only  one  of  its  units  to  that  company. 


$2,000,000  Plant  for 
Cadillac 

Co.  Plans  To  Increase  Working 
Force  from  Present  8000 
to  12,000 

Detroit,  Mich..  Nov.  14— The  Cadillac 
Motor  Car  Co.  has  purchased  a  40-acre 
site  formerly  owned  by  the  American 
Car  &  Foundry  Co.  and  will  erect  a  new 
factory  for  the  construction  of  Cadillac 
cars.  The  projected  plant,  upon  com- 
pletion, will  entail  an  investment  in 
buildings  and  machinery  of  approxi- 
mately $2,000,000.  The  company  plans 
to  employ  about  12,000  men  in  the  new 
factory.  At  present  the  company  has 
8000  employees. 

Goodyear  to  Make  Own  Fabric 

Hartford,  Conn.,  Nov.  11— The  Good- 
year Cotton  Mills,  of  Killingly,  Conn., 
has  be«n  incorporated  with  $r,,i>00,000 
capital,  to  engage  in  general  textile 
manufacturing.  The  incorporators  are 
Francis  Seiberling,  Fred  Miller  and 
Harold  Hutchins.  This  concern  is  prac- 
tically a  subsidiary  of  the  Goodyear  Tire 
St  Rubber  Co.,  Akron,  and  will  manufac- 
ture tire  fabrics  for  that  concern. 

Erickson  Building  Front-Drive  Truck 
Warren,  Pa.,  Nov.  11— C.  A.  Erick.»on, 
formerly  with  the  Scripps- Booth  Co,  De- 
troit, Mich.,  has  arrived  in  this  city  and 
is  perfecting  two  models  of  a  front-drive 
delivery  truck  in  the  plant  of  the  Jacob- 
son  Machine  Mfg.  Co.  The  light  de- 
livery truck  which  Mr.  Erickson  is  bring- 
ing out  will  carry  from  1000  to  1600  lb. 

Harroun  to  Complete  Factory  by  Spring 
Detroit,  Mica.,  Nov.  11— The  Har- 
roun Motor  Corp.  is  hastening  every  de- 
tail in  the  endeavor  to  complete  their 
new  factory  by  the  early  spring  of  1917, 
so  that  next  May  will  witness  the  new 
structure,  with  300,000  sq.  ft.  of  floor 
space,  complete  and  ready  to  produce 
2000  motor  cars  a  month. 

To  Make  Borland  Wheel 

ST.  Paul,  Nov.  11— A  company  is  to 
be  incorporated  to  make  the  J.  A.  Bor- 
land wheel  with  solid  rubber  tire  in- 
vented by  Borland,  recently  of  Cincin- 
nati. Hadley  Summers  is  to  be  presi- 
dent and  E.  C.  Piersal,  Dodge  Center, 
Minn.,  is  to  be  treasurer.  R.  M.  Lamp- 
man  is  secretary  and  C.  F.  Updike  vice- 
president  under  present  plans. 

Youngatown  Co.  to  Add 

Youncstown,  Ohio,  Nov.  9 — Plant  ex- 
tensions that  will  involve  an  expenditure 
of  about  $4,000,000  will  be  made  by  the 
Youngstown  Sheet  &  Tube  Co.,  this  city. 
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Grossman  Reincor- 
porates 

Forms  Corporation  with  $320,- 
000  Capital  All  Paid  in  To 
Take  Care  of  Expansion 

New  York  City,  Nov.  13— The  Emil 
Grossman  Mfg.  Corp.  with  a  capital  of 
$320,000  has  been  formed  as  the  result 
of  a  reorganization  of  the  company, 
which  is  part  of  the  management's  plan 
for  the  enlargement  of  the  business.  The 
activities  of  the  company  will  be  con- 
centrated on  the  production  of  Red  Head 
spark  plugs,  Ever  Good  bumpers  and 
Ever  Good  mirrors.  The  manufacturing 
facilities  in  the  Bush  Terminal  No.  20, 
will  be  enlarged.  The  company  has 
leased  building  No.  95,  Bush  Terminal, 
for  the  exclusive  rust  proofing  process 
which  will  be  applied  to  all  metal  goods. 
The  producing  capacity  in  the  grinding, 
polishing,  nickel-plating  and  black  enam- 
eling departments  will  be  trebled. 

The  capital  stock  is  divided  into  $150,- 
000  first  preferred;  $1(50,000  second 
preferred;  and  $10,000  shares  of  com- 
mon stock  of  no  par  value.  The  entire 
capital  has  been  paid  in.  The  capital 
of  the  old  company  consisted  of  $250,- 
000  common  and  $100,000  preferred. 
This  was  all  bought  back  by  Emil 
Grossman,  president  and  general 
ager. 


O'Connor  Back  from  Australia 

Detroit,  Mich.,  Nov.  14 — N.  E. 
O'Connor  of  the  service  department  of 
the  Maxwell  Motor  Co.  has  returned  to 
Detroit  following  a  3-months'  trip  in 
Australia  and  New  Zealand. 


M.  &  A.  M.  Adds  Six  Members 
New  York  City,  Nov.  13 — The  Motor 
and  Accessory  Manufacturers  has  added 
six  new  concerns  to  membership,  bring- 
ing the  total  membership  of  the  associ- 
to   260.     Those    admitted  are: 


Walker  Mfg.  Co.,  Racine,  Wis.,  ac- 
cessories; Becker  Brothers,  Chicago,  DL, 
brushes  for  starting  motors,  lighting 
generators  and  magnetos.  Bay  State 
Pump  Co.,  Boston,  Mass.,  engine  driven 
tire  pumps  and  piston  packings.  Uni- 
versal Motor  Products  Co.,  Indianapolis, 
Ind.,  tops.  Ericsson  Mfg.  Co.,  Buffalo, 
N.  Y.,  ignition  apparatus,  Berling  mag- 
netos. Craftsman  Motor  Corp.,  Chicago, 
III.,  detachable  wire 


Dazey  Joins  Chalmers  Co. 

Detroit,  Mich.,  Nov.  14 — Roy  Dazey 
has  joined  the  Chalmers  Motor  Co.  to 
take  charge  of  the  department  that  pub- 
lishes the  various  house  organs.  Mr. 
Dazey  was  formerly  connected  with  the 
Packard  Motor  Car  Co.  in  the  sales  de- 
partment. 


Wilson  Tire  Reorganization  Planned 

Sprincfield,  III.,  Nov.  10— A  reor- 
ganization of  thg  Wilson  Tire  and  Rub- 
ber Co.,  this  city,  is  now  in  process. 
W.  W.  Gardner,  treasurer  of  the  com- 
pany, has  resigned  and  it  is  stated  that 
E.  W.  Wilson,  president  and  chief  pro- 
moter of  the  company,  will  be  succeeded 
by  a  new  president  at  the  next 
of  the  board  of  directors. 


Increased  Capitals 

New  York  City,  Nov.  10— Brewster 
&  Co.,  Long  Island  City,  has  increased 
its  capital  from  $2,000,000  to  $2,500,000 
to  provide  funds  for  the  manufacture  of 
a  chassis  for  its  automobiles,  formerly 
imported  from  England  and  France. 

Springfield,  Ohio,  Nov.  11 — The 
Kelly-Springfield  Motor  Truck  Co.;  in- 
crease of  capital  from  $3,014,000  to  $6,- 
000,000. 

Cleveland,  Ohio,  Nov  11— The  Hall 
Motor  Car  Co.;  increase  of  capital  from 
$1,000,000  to  $2,000,000. 

Dayton,  Ohio,  Nov.  13 — The  Acme 
Carbureter  &  Mfg.  Co.;  increase  of  capi- 
tal from  $10,000  to  $15,000. 


Copper  at  33  Cents 
Per  Lb. 


Daily  Market  Reports  for  the  Past  Week 

Material                                      Mon.  Wed.  Thur.  Frl. 

Aluminum,  lb                                                      65  .6$  .65  .65 

Autiitiony,  Ik  13  .13  .IS  A3 

Itrjrrn  «nd  Channel*.  100  lb                               A9*  2.96  2.96  2  96 

ntmemrr  Steel.  Ion                                           50.00  J0.00  50.00  50.00 

Copper,  Elec..  lb  10  .JO  .30  .30 

Copper.  Lake,  lb  30  .30  .  30  .  30 

Cottonaeed^  U.I.  bbl....                                      12.09  12.39  12  45  1270 

Fiah  Oil,  Menhaden.  Hru.n.  sal                             60  .611  .60  .62 

(.aaoline.  Auto,  bbl  22  .22  22  .22 

Lard  (hi,  prime,  gal                                            125  1.25  1  25  1  40 

Lead,  lot)  lb                                                      7.02V!  7.02VS  7.02*4  7.02!4 

l.inneed  Oil,  gal    90  .90  .93  .96 

<  'pen-Hearth  Sleel,  1»n                                        50.00  50.00  50.00  50  00 

Petroleum,  bbl  ,  Kalis.,  crude  90  .90  .90  .90 

Petroleum,  bbl.,  Pa.,  erode                                 2  *0  2  60  2.60  2>0 

Kapeiecd  Oil.  refineo.  gal  9$  .95  .95  .95 

Rubber,  Fine  Up-River.  Para,  lb                            Hi  x.'  v: 

Rubber.  Ceylon,  Firn  Late*,  lb                                ,66  .6*  .6*  67  "i 

Sulphuric  Acid,  60  llaunie,  gal                               1.50  1  50  1  Ml  I  =.11 

Tin.  100  lb                                                          42.3714  42.S5  43  00  43  3"', 

Tire  Scrap,  lb                                                         0&1*  .064»  .064*      .06  if 


Sat. 

.65 
.13 
2.96 
50.00 
.33 
.33 
12.60 
.62 
.22 
1.40 
7.02 
.96 
50.00 
.90 
2.60 


Mon. 

.65 
.13 
2.96 
50.00 
.33 
.33 
12.67 
.62 
.22 
1.30 
7.02 14 
.«6  + 
50.00 
.90 
2  60 


W««k-i 
Chfle 


.03 

.ss 

.02 


+  .05 


I 


High. 


est  It  Has  Been  Since 
1864-Steel  Expected 
To  Go  Up 

New  York  City,  Nov.  18 — Copper  fea- 
tured this  week's  market  activities  with 
a  rise  of  3  cents  a  lb.  to  33  cents.  Tin 
rose  $1.50  per  100  lb.  to  $43.87*4.  Fish 
oil  rose  2  cents  a  gal.  and  lard  oil  5  rents 
a  gal.  Linseed  oil  rose  6  cents  a  gal. 
to  96. 

The  enormous  demand  for  copper  is  not 
yet  satisfied  and  sellers  predict  35  cento 
a  lb.  A  glance  over  the  price  range  since 
1860  shows  the  high  range  that  copper 
has  reached.  In  1860  this  metal  sold 
high  at  24  cents  a  lb.,  and  in  1864 
reached  55  cents,  the  highest  that  has 
ever  been  paid  for  it  In  1894  it  dropped 
as  low  as  9  cents  a  lb.,  the  lowest  price 
ever  paid.  Last  year  this  time  it  sold 
as  low  as  13  cents  and  as  high  as  24 
cents. 

Though  no  increase  took  place  this 
week  in  the  steel  market  there  is  an  up- 
ward tendency  seen  in  quotations.  The 
greatest  activity  since  the  present  move- 
ment in  the  steel  trade  started  is  now 
here.  Prices  are  showing  increasing  sign* 
of  moving  toward  even  higher  levels,  de- 
spite the  sharp  advances  already  made. 
Foreign  countries  are  inquiring  for  the 
metal,  and  domestic  consumers  also  are 
taking  whatever  quantities  the  manufac- 
turers are  willing  to  book. 

The  market  for  crude  rubber,  particu- 
larly fine  Para,  is  firm.  Owing  to  an  un- 
usual drouth  in  the  upper  Amazon  dis- 
tricts it  has  been  impossible  to  get  the 
crop  down  to  Para  and  Manaos  in  normal 
amounts.  Quotations  are  now  82  cento 
a  lb.  as  against  73  a  month  ago. 


Leak-Proof 

St.  Louis,  Mo.,  Nov.  13— L.  A.  Saf- 
ford,  vice-president  of  the  McQuay- 
Norris  Mfg.  Co.,  maker  of  Leak-Proof 
piston  rings,  says  that  business  reports 
made  at  the  meeting  of  the  company's 
salesmen  last  week  indicate  a  greatly 
increased  business  for  the  coming  year. 
The  reports,  especially  from  Texas  and 
the  South,  were  the  best  ever  received 
and  indicated  that  the  jobbers  in  that 
territory  were  set  for  their  greatest 
year's  business  in  1917. 


4.1  H7',  +1.50 
.06»» 


Longuet  Buys  Accessories  for  S.  A. 

New  York  City,  Nov.  8— C.  Longuet 
of  the  firm  of  Longuet  &  Co.,  Buenos 
Aires,  Argentina,  is  spending  some  time 
in  U.  S.  A.  making  purchases  of  auto- 
mobile accessory  lines  for  Argentina. 
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Mr.  Longuet  ia  making  a  rather  < 
study  of  various  accessories  that  should 
be  suitable  for  his  field.  He  is  taking  the 
careful  course  of  submitting  samples  to 
bis  firm  before  placing  orders.  In  this 
way  he  is  making  certain  that  the  lines 
of  accessories  are  suitable.  Two  years 
ago  Mr.  Longuet  spent  some  months  in 
making  purchases  of  auto- 


Offer  to  Standard  Welding  Shareholders 

Cleveland,  Nov.  12 — Shareholders  of 
the  Standard  Welding  Co.  have  received 
an  offer  from  Borton  &  Borton,  invest- 
ment bankers,  to  purchase  the  property 
of  the  company  at  a  price  that  will  net 
them  between  9244  and  $245  a  share. 
The  assent  of  90  per  cent  of  the  total 
outstanding  stock  is  necessary  to  tran- 
sact the  deal. 

Dividends  Declared 

Maxwell  Motor  Co.;  quarterly  of  2H 
per  cent  on  common,  payable  Jan.  2  to 
stock  of  record  Dec.  11. 

Texas  Co.,  regular  quarterly  2%  per 
cent,  payable  Jan.  1. 

Pratt  &  Whitney  Co.;  quarterly  of  1V4 
per  cent  on  preferred,  payable  Nov.  15. 

Holmes  Resigns  from  Michigan  Welding 

Detroit,  Mich.,  Nov.  15 — A.  L.  Holmes 
has  resigned  from  the  sales  department 
of  the  Michigan  Electric  Welding  Co., 
effective  Dec.  1. 


Big  Drop  in  Car 
Securities 

General  Motors  Leads  with  300 
Point  Loss— Maxwell,  Chevro- 
let and  Overland  Drop 

New  York  City,  Nov.  1  a— Liquidation 
of  automobile  issues  had  the  usual  effect 
upon  prices.  Drops  of  from  a  fraction 
to  300  occurred.  The  recession,  how- 
ever, has  not  been  taken  seriously  by 
automobile  shareholders.  October  and 
November  are  generally  poor  months  for 
automobile  shares.  With  the  approach 
of  the  automobile  show,  it  is  stated, 
motor  shares  will  get  stronger. 

The  most  pronounced  declines  were 
shown  in  Chevrolet,  Maxwell,  Stude- 
baker,  Willys-Overland,  and  General 
Motors.  The  latter  company  featured 
the  recession  with  a  drop  of  300  points 
from  810  to  510.  Notwithstanding  the 
depressing  conditions  of  the  market, 
there  were  several  outstanding  gains 
made  by  several  of  the  stocks.  Ajax 
Rubber,  in  face  of  the  usual  declines,  has 
made  an  advance  of  8%  points  in  14 
days.  The  company's  stock  within  the 
last  2  weeks  has  sold  as  high  as  77. 
White  stock  has  also  shown  strength. 

M.  &  A.  M.  Show  Week  Schedule 

New  York  City,  Nov.  13— The  Motor 
and  Accessory  Manufacturers 


the  following  events  scheduled  for  show 
week,  Jan.  7,  as  follows: 
Jan.  10,  executive  committee, 
committee,  finance  committee,  and  board 
of  directors'  meetings  at  association's 
offices;  thirteenth  annual  meeting  at  Wal- 
dorf Astoria  at  3  o'clock,  followed  by  the 
ninth  annual  banquet  at  Waldorf  at  7.30 
p.  m. ;  Thursday,  board  of  i 
ing  at  association's  . 


Pierce-Arrow  Assets  $13,776,911 

New  York  City,  Nov.  11 — The  total 
net  assets  of  the  Pierce-Arrow  Motor 
Car  Co.,  which  were  taken  over  by  the 
Pierce-Arrow  Motor  Car  Corp.,  Buffalo, 
last  week,  were  on  Oct.  1  valued  at  $13,- 
776,911.  It  is  estimated  that  by  Dec 
31,  1916,  this  value  will  have  increased 
$1,000,000.  For  the  7  months  ended  July 
31  last  net  profits  before  depreciation 
were  $1,660,000  for  August  $540,000; 
September,  $560,000,  making  a  total  of 
$2,760,000  for  the  9  months,  which  af- 
ter depreciation  show  a  net  profit  of 
$2,460,000. 


White  Stock  on  8  Per  Cent  Basis 
Cleveland,  Ohio,  Nov.  11— The  White 
Motor  Co.  has  declared  a  quarterly  divi- 
dend of  2  per  cent,  $1  a  share,  placing 
the  stock  on  an  8  per  cent  per  annum 
basis.  The  stock  has  been  on  a  7  per  cent 
per  annum  basis.  The  dividend  is  pay- 
able Dec.  31  to  holders  of  record  Dec.  15. 
The  par  value  of  the  shares  is  $50. 


Automobile  Securities  Quotations  on  the  New  York  and  Detroit  Exchanges 


pf.l 


com. 
pfd.. 


Ajax   Robber  Co... 
I    I.  Case  T.  M.  Co 
Chalmers  Motor  Co. 
Chalmers  Motor  Co.  pfd.... 
'Chandler  Motor  Car  Co... 
Chevrolet  Motor  Co........ 

Knger  Motor  Car  Co  

Fisher  Body  Corp  

Fisk   Rubber   Co.  com  

Fulc  Rubber  Co.  1st  pM... 

Fbk  Rubber  Co.  2d  pfd  

Firestone  Tire  ft  Rutibrr  Co 
Firestone  Tire  &  Rubber  Co. 
•General  Motors  Co.  com... 

'General    Motors   Co.  pfd,  

•It.  F.  Goodrich  Co.  com  

•I!.  F.  Goodrich  Co.  pfd  

(ioodyear  Tire  k  RuMier  Co.  com.. 
Goodyear  Tire  A;  Rubber  Co.  pfd... 

Grant  Motor  Car  Corp  

Hupp  Motor  Car  Corp.  com  

Hupp  Motor  Car  Corp.  pfd  

International  Motor  Co.  com  

International  Motor  Co.  pfd.  

•Kelly.Springneld  Tire  Co.  com.... 
•Kelly- Springfield  Tire  Co.  1st  pfd. 

Kcktcy  Wheel  Co   

"I.ee  Rubber  A  Tire  Corp  

Keystone  Tire  A  Rublier  Co  

•Maxwell  Motor  Co.  com  

•Maxwell  Motor  Co.  lit  pfd  

•Maxwell  Motor  Co.  2d  pfd  

Milter   Rubber  Co.  com  

Miller   Ruber  Co.  pfd  

Mitchell  Motor  Co  

National  Auto  Corp.  

Packard  Motor  Car  Co.  com 

Packard  Motor  Car  Co.  pfd  

Paige-Detroit  Motor  Car  Co  

Peerless  Truck  a  Motor  Corp  

Pierce-Arrow  Motor  Car  Corp, 

Portage  Rubber  Co.  com...   

Portage  Rubber  Co,  pfd  

Keiral  Motor  Car  Co.  pfd  

Reo  Motor  Car  Co  

Saxon  Motor  Car  Corp.  

A.  O.  Smith  Co.  com  

A.  O.  Smith  Co.  pfd  


Bid 

734 

H7 

no 

112 

1DJ 

171 
38 

so 

109 
95 
1350 
1064 
510 
122 
'■84 
1  IJ 
294 
10SI4 
7 

44 
Si 

5 
22 
■4)i 
06 
55 

394 
15 

7'« 

82 

494 
242 
10514 

58 

40 

94 

37 

554 
165 


Week's 
Asked  Ch  ge 

- )  •  , 


Bid 


Week's 
Asked  Ch'go 


+  4 

4-7 


74  <. 

00 
141) 
115 
103} 
177  —1.1 
8 

40  —I 

95 
114 

105 
1400  +201) 

108  +  2 
870  — 300 
124 

i-:, 

1144  -I 

397  +1 

109  4 


Springfield  Body  Corp.  com     9J 

Springfield  Body  Corp.  pfd   125 

Spicer   Mfg.   Co   46  H 

Standird  Motor  Conrirui  nun  l  «   7 

Stewart  Warner  Speed.  Corp  com   109 

Stewart  Warner  Speed.  Corp.  pfd  


pfd. 


1234 

'SB 

88 

614 

594 


96 
135 

47 
8 
112 

124 
115 
654 
91 
62 
60 

:  1 


+s 

-5 
—2 

3a 


+  J4 


—  I 


54    —  i, 
—7 
—  1 


95 
64 
27 
75  4 
100 
56 

n* 

72%  —I2H 
824  —3 
50  —44 
250  +2 

wot 

6C 
414 
170 
99 
38 


•Studebaker  Corp 
'Suidehaker  Corp. 

Stuta  Motor   

Swinehart  Tire  &  Rubber  Co 

United  Motors  Corp  

*U.  S.  Rubber  Co.  com.... 

•U.  S.  Rubber  Co.  pfd  

White  Motor  Co 
•Willys-Over 
•Willys-Over! 

•At  close  Not.  13,  1916  Listed  New  York  Slock  Exchange 
Quotations  b)  John  Burnham  &  Co, 

OFFICIAL  QUOTATIONS  OF  THE  DETROIT  STOCK  EXCHANGE 

ACTIVE  STOCKS 


r  Co   55        554    —  4 

land  Co.  com   37        374  —54 

land  Co.  ptd   100       101  —3 


—  I 


+  4 


20 

464 
764 
43 

964 


24 

564 
169 

30 
47 
78 
434 

96  ij 


+  1 
—  1 


—5 


+  » 
—  H 


Auto   llody  Co   42 

i.  halmcm  Motor  Co.  com   126 

Chalmers  Motor  Co.  pfd   109 

Continental   Motor  Co.  com    37M 

Continental  Motor  Co.  pfd   »4 

For:!  Motor  Co.  of  Canada    293 

General  Motors  Co.  coin  

General  Motors  Co.  pfd  

Maxwell  Motor  Co.  coin..   74 

Maxwell  Motor  Co.  1st  pfd   82 

Maxwell  Motor  Co.  2d  pfd   50 

Packard  Motor  Car  Co.  com.,.-   160 

Packard  Motor  Car  Co.  pfd   100 

Paige- Detroit  Motor  Car  Co   37 

W,  K.  Pruddeti  Co  

Rco  Motor  Car  Co   464 

Studebaker   Corp.   com  ,  123 

Studebaker  Corp.  ^fd   109 

INACTIVE  STOCKS 

Atlas  Drop  Forge  Co .  -  

Kelsey  Wheel  Co   SS 

Regal  Motor  Car  Co.  pfd   20 


Asked  Ch  g. 

1*  +2* 

+  '4 


C.  M.  Hall  Lamp 


■  OS 

300 

825 

126 
764 
H4>, 
524 

I6S 

102 

50 
47 
126 

•  ■ 

31 


U 
1,.  1 


-24 


-34 


r 
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Traffic  Laws  to  Be 
Clear 

To  Affect  All  Vehicles  and  Will 
Be  Uniform  in  All  States 
—Registration  Included 

Washington,  D.  C,  Nov.  18 — Simpli- 
fication is  to  be  the  keynote  of  the  new 
uniform  motor  vehicle  and  traffic  law 
which  will  be  promulgated  in  a  short 
time  by  the  legislative  board  of  the 
A.  A.  A.  The  motor  vehicle  laws  now  on 
the  statute  books  of  most  of  the  States 
are  unnecessarily  long  and  cumbersome. 
Duplication  and  further  confusion  ex- 
ists where  a  State  has  separate  motor 
vehicle  and  traffic  laws  on  its  books. 

"Highway  traffic  in  its  final  analysis 
is  but  a  single  problem,"  says  Chairman 
O.  I.  Yellott,  "whether  it  relates  to  mo- 
tor cars,  horse-drawn  vehicles,  traction 
engines,  or  pedestrians.  Traffic  should 
be  handled  as  one  problem  by  one  gen- 
eral set  of  laws,  so  that  the  rules  govern- 
ing one  particular  kind  of  traffic  may  fit 
into  and  be  consistent  with  those  gov- 
erning all  other  kinds  of  traffic. 

"The  details  of  the  uniform  law  to  be 
framed  by  the  A.  A.  A.  board  have  not  yet 
been  fully  worked  out,  but  It  may  be  stated 
In  a  general  way  that  the  nmt  aub-dlvtalon 
will  deal  with  general  proviaiona  relating  to 
the  applicability  of  the  law  nnd  definitions  of 
terms  used  therein.  The  aecond  »uli- division 
will  deal  with  the  appointment,  powers,  and 
duties  of  a  State  traffic  commissioner,  who 
will  have  general  supervision  of  traffic  of  all 
kinds  on  the  public  highways.  The  third 
sub-division  will  deal  with  the  registration  of 
motor  vehicles  and  operators.  The  fourth 
will  deal  with  the  operation  of  vehicle*  of  stl 
kinds  on  the  nubile  highways,  ns  well  as  with 
the  conduct  of  pedestrians  thereon.  The  fifth 
will  deal  with  the  enforcement  of  the  pre- 
ceding provisions. 

"Thus  each  sub-dlvlslon  of  the  proposed 
law  will  be  almost  wholly  self-contained, 
therebv  doing  away  with  a  great  deal  of  the 
confusion  which  now  exists  In  so  many  State 
laws  by  reason  of  different  kinds  of  provis- 
ions being  intermingled.  Hut  the  idea  of 
simplification  will  be  carried  still  further. 
The  proviaiona  relating  to  the  traffic  commis- 
sioner will  be  made  nulte  brief  and  very  aim. 
pie.  One  section  will  define  his  dutlea;  an- 
other, his  powers ;  both  In  like  general  terms. 
Broad  provtalnna  will  be  used  to  extend  these 
duties  and  powers  as  far  as  may  be  neces- 
sary to  accomplish  the  general  ohjects  of  his 
appointment.  The  courts,  as  a  rule,  may 
aafely  be  trusted  to  amplify  provlalons  of  this 
kind  with  much  more  satisfactory  results 
than  where  the  law-maker  himself  attempts 
to^enujnorate  all  such  dutlea  and  powers  In 

Earle  ft  Boggs  Enlarge  Account. 
New  York.  Nov.  14— Earle  ft  Boggs, 
this  city,  manufacturers'  representatives, 
will  add  to  its  account  the  Buda  Co., 
Harvey,  DL,  and  the  Fuller  &  Sons  Mfg. 
Co.,  Kalamazoo,  Mich.,  its  territory  cov- 
ering the  States  east  of  the  western 
boundary  of  Pennsylvania.  They  also 
handle  the  accounts  of  the  Blood  Bros. 
Machine  Co.,  Allegan,  Mich.,  and  the 
Pierce  Governor  Co.,  Anderson,  Ind. 

Koadick  Plans  Automotive  Company 

Boston,  Mass.,  Nov.  11 — The  Harry 
Fosdick,  Inc.  was  formed  here  to-day. 
While  its  primary  object  is  to  deal  in 


Pathfinder  cars  for  New  England,  its 
main  object  is  to  go  into  everything  pos- 
sible along  the  lines  of  automotive  power. 
Mr.  Fosdick  has  been  working  on  the 
plans  for  the  past  6  months.  The  charter 
grants  the  right  to  sell,  manufacture, 
buy  and  deal  in  all  automotive  powers, 
including  automobiles,  aeroplanes,  ma- 
rine, railroad  or  anything  else  that  moves 
with  a  motor.  The  company  has  a  capi- 
tal of  $20,000,  and  has  leased  temporary 
salesrooms  here. 

Mr.  Fosdick's  idea  is  to  begin  oper- 
ations to  meet  the  future  which  he  re- 
alizes will  mean  the  adoption  of  motors 
more  generally  for  aeroplanes,  sub- 
marines, vessels  of  all  kinds,  and  even 
for  railroads.  William  Hilliard,  who  was 
formerly  with  him,  and  who  spent  much 
time  with  the  Burgess  Aeroplane  Co., 
learning  to  handle  aircraft,  has  joined 
him.  Mr.  Hilliard,  who  was  also  with  the 
Pathfinder,  is  known  as  the  winner  of  the 
Climb  to  the  Clouds,  and  for  winning 
the  light  car  race  at  Savannah  with  a 
Lancia. 

C  ft  C.  Co.  To  Handle  K.  I.  V.  BaU 
Bearings 

New  York.  Nov.  13— The  C.  ft  C. 
Sales  Corp.  has  been  formed  by  L  R. 
Caplan,  formerly  connected  with  the  R. 
h  V.  Co.  and  Belmont  Corp.,  formerly 
purchasing  agent  for  Fiat,  Poughkeepsie, 
N.  Y.  The  company  will  deal  in  various 
types  of  anti-friction  bearings,  having 
taken  over  the  R.  I.  V.  Co.'s  entire  stock, 
for  which  it  will  be  retail  sales  agent. 

1'ul (<>n  Takes  C.  A  E.  Products 

Milwaukee,  Nov.  13 — The  Fulton  Co. 
has  taken  over  the  entire  output  of  the 
C.  &  E.  Mfg.  Co.,  Marshalltown,  la.,  the 
principal  products  of  which  are  cutouts. 
Ford  wheel  pullers,  accelerators  for 
Fords,  pedals,  fender  braces  and  cam- 
shaft bearings  for  Fords.  These  will  be 
distributed  to  the  jobbing  trade  in  the 
United  States  and  Canada. 

New  3500-Mile  Alliance  Tire 

Alliance,  Ohio,  Nov.  13— The  Al- 
liance Tire  &  Rubber  Co.,  the  corporation 
which  has  succeeded  The  Alliance  Rub- 
ber Co.,  Alliance.  Ohio,  announces  a 
3600-mile  tire  for  1917,  a  product  that 
will  be  marketed  at  a  low  figure  to  the 
retail  trade. 

Peter  A.  Fraase  ft  Co.  100  Years  Old 

New  York  City,  Nov.  13— "One  Cen- 
tury in  Business"  is  the  title  of  a  booklet 
just  issued  by  Peter  A.  Frasse  ft  Co.,  this 
city,  Philadelphia,  Buffalo  and  Hartford, 
commemorating  the  opening  of  its  first 
store  in  this  country.  This  company  is 
cm»  of  the  large  dealers  in  steel  tube  and 
tool  steel,  also  mechanics'  tools  and  ma- 
chinery supplies. 


Plan  Tests  of  Fuel 
Consumption 

Wisconsin  Good  Roads  Assn.  to 
Determine  Relative  Effects 
of  Road  Conditions 

Milwaukee,  Wis.,  Nov.  11 — Exhaus- 
tive tests  and  demonstrations  to  deter- 
mine the  relative  consumption  of  gaso- 
line by  motor  vehicles  on  different  types 
of  highways,  and  also  on  roads  in  good 
and  bad  condition,  have  been  arranged 
by  the  Good  Roads  Assn.  of  Wisconsin. 
The  tests  will  be  undertaken  as  soon  as 
possible  under  the  direction  of  Prof. 
M.  F.  White,  department  of  agricultural 
engineering,  University  of  Wisconsin, 
with  the  assistance  of  F.  A.  Cannon, 
secretary  of  the  roads  association. 

The  first  tests  will  be  made  in  Mil- 
waukee county,  which  contains  more 
than  100  miles  of  concrete  highway,  and 
also  many  miles  of  poor  dirt,  gravel  and 
macadam  highways  not  yet  improved, 
thus  offering  the  extremes  of  road  and 
haulage  conditions.  The  work  will  be 
done  in  this  manner:  A  wagon  will  be 
loaded  with  a  fixed  load  of  agricultural 
products,  say  2000  lb.,  to  which  will  be 
hitched  a  pair  of  horses.  By  means  of  a 
d>namometer  the  tractive  effort,  resist- 
ance or  pulling  power  will  be  fixed  and 
determined. 

Allen  Bour-Davis  Southern  Sales  Mgr. 

Detroit,  Mich.,  Nov.  11— Robert  Al- 
len has  been  made  the  southern  district 
sales  manager  for  the  Bour-Davis  Motor 
Co.,  Mr.  Allen  was  formerly  the  man- 
ager of  the  Dallas,  Tex.,  branch  of  the 
Chevrolet  Motor  Co. 

Livingstone  Maxwell  Cleveland  Manager 

Cleveland,  Nov.  12 — J.  Livingstone 
has  been  appointed  manager  of  the  Cleve- 
land retail  branch  of  the  Maxwell  Motor 
Co.  Mr.  Livingstone  was  formerly  as- 
sistant branch  manager  for  the  Stude- 
bakcr  Corp.  at  Indianapolis  and  Omaha. 

Cole  Has  Service  Conference 
Indianapolis,  Ind.,  Nov.  10— More 
than  100  service  men  employed  by  the 
various  important  distributors  and  deal- 
ers of  Cote  cars  have  been  assembled  in 
Indianapolis  by  the  Cole  Motor  Car  Co., 
for  their  first  service  men's  conference 
to  outline  a  new  service  program  which 
has  been  adopted. 

Miles  Is  Buyer  for  Lewis  Motor 

Detroit,  Mich..  Nov.  13 — F.  E.  Miles 
has  become  the  purchasing  agent  for  the 
Lewis  Motor  Corp.  Mr.  Miles  was 
formerly  connected  with  the  National 
Motor  Vehicle  Co. 
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Paige  Wins  Desert 
Race 

Negotiates  273-Mile  Phoenix- 
Douglas  Course  in  8  Hr. 
30  Min.— 14  Entered 

Phoenix,  Ariz.,  Nov.  IS—  E.  L.  Cord, 
driving  a  Paige,  won  the  273-mile  Phoe- 
nix road  race  in  8  hr.  30  min.,  or  30 
m.p.h.  P.  Thomason,  driving  a  Buick, 
came  in  third,  his  time  being  8  hr.  40 
min.  Fourteen  cars  started  and  five  of 
them  finished. 

Entry  in  the  race  was  open  to 
cars  and  drivers  from  Arizona,  New 
Mexico  and  Texas,  with  the  condition 
that  both  driver  and  entrant  must  have 
been  a  resident  of  one  of  the  three  States 
for  6  months  prior  to  the  race.  The  race 
started  at  Douglas  and  finished  at  the 
Slate  fair  ground,  Phoenix.  The  course 
followed  the  Borderland  highway  from 
Douglas  to  Phoenix,  including  some  of 
the  fastest  stretches  of  desert  road  in 
the  southwest  and  some  tortuous  sec- 
tions of  mountain  and  desert  road.  Hugh 
Miller  holds  the  course  record  of  7  hr. 
4  min.,  in  1914,  made  in  the  Pope-Hart- 
ford that  he  drove  to-day.  The  race  was 
conducted  under  sanction  of  the  A.  A.  .A. 
and  by  the  Arizona  State  Fair  Com- 
mission. 

Union  town  Speedway  Near*  Completion 

Uniontown,  Pa.,  Nov.  13 — The  local 
1  %  mile  speedway  is  now  nearly  com- 
pleted and  will  be  ready  for  practice  the 
Utter  part  of  next  week.  The  total  num- 
ber of  entries  to  date  for  the  race  meet 
on  Nov.  30  is  fifteen.  In  addition  to  the 
$4,260  offered  in  cash  prizes  for  that  day, 
C.  W.  Johnson,  president  of  the  speed- 
way association,  received  «  special  prize 
in  the  form  of  a  trophy  valued  at  $3,000, 
to  be  known  as  the  Universal  Trophy, 
presented  by  Carl  Laemmle,  president  of 
the  Universal  Film  Mfg.  Co.  This  trophy 
is  to  be  contested  for  a  period  of  5  years 
at  Uniontown,  according  to  the  terms  on 
which  it  is  offered. 

Maxwell  Makes  Speed  Test  Run 
Detroit,  Mich.,  Nov.  11 — A  Maxwell 
stock  car,  driven  by  Ray  McNamara, 
completed  a  speed  test  from  Detroit  to 
Kalamazoo  and  return  in  9  hr.  and  45 
min.,  covering  a  total  distance  of  360 
miles,  with  an  average  running  speed 
of  36  m.p.h. 

The  test  was  held,  preliminary  to  the 
engagement  of  a  Maxwell  stock  car  in  a 
contest  which  may  arise  as  a  result  of  the 
Maxwell  challenge  issued  recently  to  all 
earn  setlinR  for  $1,000  or  less.  The  route 
taken  included  the  towns  of  Lansing, 
Grand  Rapids,  Kalamazoo,  Battle  Creek, 
and  Jackson,  and  the  run  was  officially 


observed  and  checked  by  Detroit  news- 
paper men.  More  than  60  per  cent  of 
the  run  was  made  over  roads  that  were 
in  the  worst  possible  condition  for  tour- 
ing and  in  several  places  the  car  was 
forced  to  make  long  detours  because  of 
construction  work. 

The  start  was  made  from  Detroit  at 
3.16  a.  m.  and  the  car  was  checked  into 
Detroit  at  1  p.  m. 

Chevrolet  Makes  Promotions 

Oakland,  Cal.,  Nov.  13 — R.  C. 
Durant,  son  of  W.  C.  Durant,  has 
become  sales  manager  of  the  Chev- 
rolet Motor  Co.  of  California.  He 
was  formerly  assistant  sales  manager. 
W.  A.  Coleman  has  become  assistant  sales 
manager.  Norman  DeVaux  has  become 
general  manager  of  that  company,  his 
former  position  being  sales  manager. 
They  will  make  their  headquarters  at  the 
local  assembling  plant. 

T.  L.  Coleman  has  become  sales  man- 
ager of  the  Chevrolet  Motor  Co.  of  Can- 
ada, Oshawa,  Ont.,  succeeding  H. 
Horsman,  recently  resigned.  Mr.  Cole- 
man was  formerly  with  the  Goodyear 
Tire  and  Rubber  Co.,  New  York. 

Milburn  Branch  Manager  for  Hupp 

Detroit,  Mich.,  Nov.  14— E.  W.  Mil- 
burn  has  been  appointed  branch  man- 
ager of  the  Hupp  Motor  Car  Corp.  at 
San  Francisco.  He  succeeds  E.  A.  Mor- 
rison. Mr.  Milburn  was  formerly  the 
coast  representative  for  the  Thomas  B. 
Jeffrey  Co. 

Timken  Employees  to  Own  Store 
Detroit,  Mich.,  Nov.  14— The  3300 
employees  of  the  Timken-Detroit  Axle 
Co.  plan  to  reduce  the  cost  of  living  by 
the  operation  of  a  store  owned  by  them- 
selves. It  will  be  known  as  the  Co- 
operative Store  of  the  Timken-Detroit 
Co.  and  will  sell  food  staples  to  all  em- 
ployees at  the  lowest  possible  prices. 
L.  R.  Judson,  welfare  manager  for  the 
company,  will  supervise  it. 

Vail  Rubber  Change*  Its  Name 

Chicago,  III.,  Nov.  13 — The  name  of 
the  Vail  Rubber  Co.  has  been  changed  to 
Ehman  Tire  &  Rubber  Co.,  under  which 
name  the  business  will  be  continued.  A. 
C  Ehman  is  president,  the  other  officers 
being  Francis  Lackner,  vice-president 
and  N.  J.  Flynn,  treasurer.  The  com- 
pany makes  pneumatic  tires,  packing, 
gaskets,  and  mechanical  rubber  goods. 

Olympian  Offices  in  Pontiae 

Pontiac,  Nov.  13 — The  general  offices 
of  the  Olympian  Motors  Co.  have  been 
moved  into  the  main  office  building  for- 
merly occupied  by  the  old  Flanders  Mfg. 

Co. 


Amateur  Races  for 
Chicago  ? 

Series  May  Be  Run  on  Speed- 
way Under  Mid-West 
Motor  Club 

Chicago,  III.,  Nov.  10 — It  seems  pos- 
sible that  next  year  will  see  a  series  of 
amateur  races  run  on  the  Chicago  speed- 
way quite  similar  to  those  that  were  fort- 
nightly events  on  the  Brooklands  track 
prior  to  the  war.  These  races  probably 
will  be  run  under  the  auspices  of  the 
Mid-West  Motor  Club,  which  was  formed 
this  week  by  a  number  of  those  who  took 
part  in  the  amateur  races  held  here  this 
year  and  present  plans  include  competi- 
tion among  all  cars  up  to  and  including 
230  cu.  in.  piston  displacement. 

American  Speedways  Assn.  Formed 

Chicago,  III.,  Nov.  15— Speedway 
managers  met  here  to-day  and  formed 
the  American  Speedways  Assn.  in  the 
form  of  a  national  organization  to  stand- 
ardize racing  conditions  and  to  draft  up 
uniform  regulations  and  co-operations  in 
getting  drivers  in  all  events. 

The  meeting  to-day  held  at  the  Chi- 
cago Automobile  Club  is  the  culmina- 
tion of  a  number  of  previous  futile  at- 
tempts to  organize  during  the  past  18- 
months. 

At  this  meeting  a  constitution  was 
adopted  and  officers  elected  as  folIowH . 
president,  Harry  Harkness,  New  York 
Speedway;  vice-president,  Allison,  In- 
dianapolis Speedway;  treasurer,  H.  S. 
Lehman,  Cincinnati  Speedway;  and 
secretary,  T.  E.  Meyers,  Indianapolis. 

The  following  speedways  had  personal 
representatives  present;  Indianapolis* 
Uniontown,  New  York,  Providence,  Dee 
Moines  and  Chicago.  Cincinnati  and 
Omaha  sent  proxies. 

In  the  newly  formed  organization  there 
are  two  classes  of  membership.  Class  A 
is  open  to  speedways  having  a  course  of 
2  miles  in  length  or  over  and  class  B  is 
open  to  speedways  having  a  course  of 
less  than  2  miles.  In  each  case  those 
speedways  will  be  admitted  whose  con- 
struction is  approved  by  the  membership 
committee  of  the  association.  Chief  con- 
trol will  be  in  the  hands  of  a  governing 
board  consisting  of  three  representatives 
of  class  B  and  four  representatives  of 
class  A.  The  governing  board  consists 
of  Allison,  Harkness,  Reid,  Lehman,  an* 

A  members.  F.  H.  Perkins,  Providence 
and  Samuel  Orloff,  Des  Moines,  are  mem- 
bers of  class  B.  The  governing  board 
and  officers  elected  will  serve  until  the 
next  meeting  in  New  York,  Jan.  12. 

The  American  Speedways  Assn.  super- 
cedes the  Speedways  Assn.  of  America 
which  it  was  intended  to  organize  earlier 
in  the  year. 
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Convincing  Advertising 

THE  advertisements  of  the  concerns  constituting 
any  industry*  is  in  general  a  good  indication  of 
the  business  ethics  of  that  industry.  In  all  new  in- 
dustries more  or  less  undesirable  advertising  is 
bound  to  be  published,  but  it  is  a  satisfactory  indi- 
cation when  a  national  organization  such  as  the 
National  Automobile  Chamber  of  Commerce  takes 
up  the  problem  of  advertising  with  the  object  of 
discouraging  what  might  be  classed  as  scare  or 
fear  copy  and  lending  its  influence  to  more  positive 
forms  of  publicity. 

Potential  Quality  Doubted 

While  scare,  or  fear,  advertising  might  be  looked 
upon  as  potential  still  it  is  questionable,  after 
administering  the  psychological  test,  if  such  copy 
is  as  potential  as  other  copy  might  be.  There  is 
generally  a  positive  and  a  negative  aspect  to  each 
subject.  A  good  positive  example  of  advertising  is 
that  of  the  Pennsylvania  Railroad,  which  adver- 
tises the  number  of  passengers  it  has  carried  over 
a  certain  period  without  a  single  loss  of  life.  It 
would  be  difficult  to  find  a  more  potential  kind  of 
copy.  Other  positive  railroad  advertising  has  had 
to  do  with  block-signal  systems,  rock-ballasted  road- 
bed, full  crews  and  other  assets. 

Contrast  such  advertising  with  that  copy  which 
might  be  used,  showing  trains  on  their  side  in  the 


ditch,  passenger  cars  on  fire  and  women  and  chil- 
dren being  rescued,  engines  colliding  head-on  and 
trains  crashing  through  weak  bridges.  Such  fear 
copy  that  might  be  used  would  in  general  build  up 
through  the  traveling  clientele  a  feeling  of  fear,  a 
feeling  that  would  not  engender  a  love  for  travel, 
but  that  would  rather  induce  you  to  stay  at  home. 
The  effect  would  be  negative  rather  than  positive. 

Negative  Tendencies  Undesirable 

In  all  advertising  copy  relating  to  automobiles 
and  the  industry  the  message  to  be  conveyed  is  not 
one  of  fear  or  scare  but  one  of  desire  to  own  and 
use  an  automobile.  Every  picture  used  in  an  ad- 
vertisement that  suggests  accidents  and  the  horrors 
that  follow  them  is  a  possible  source  of  injury.  It 
has  a  negative  tendency  in  that  its  influence  breeds 
fear  for  the  automobile  rather  than  confidence  in  it. 

Clutches    and  Winter 

MISSING  motors  and  clashing  gears  seem  to  be 
particularly  common  in  the  cold  weather 
which  has  just  commenced  to  settle  over  the  coun- 
try. The  first  item  can  of  course  be  laid  at  the  door 
of  the  heavy  fuel  which  is  difficult  of  vaporization. 
The  second,  however,  can  be  traced  to  a  defect 
which  should  be  rectified  in  some  of  the  clutch  de- 
signs. 

There  is  a  tendency  to  drop  the  clutch  brake  and 
in  place  of  this  substitute  a  quick  releasing  device 
which  will  disengage  the  driving  from  the  driven 
members  instantaneously.  This  trend  of  design  is 
no  doubt  a  matter  of  progress,  but  one  phase  which 
must  be  watched  is  that  the  stiff  lubricant  which  is 
attendant  upon  cold  weather  does  not  interfere 
with  the  action  of  the  clutch. 

The  lighter  weight  clutches  which  are  coming  into 
use  year  by  year  naturally  have  less  tendency  to 
spin,  and  therefore  lessen  the  danger  of  clash  and 
also  are  not  prone  to  drag.  The  effect  of  the  heavy 
oil  on  even  a  light-clutch  member  is  sufficient  at 
times  to  give  this  clash.  In  fact,  it  will  be  so 
severe  in  some  instances  that  it  is  difficult  to  pull 
the  gears  out  of  mesh  after  the  clutch  pedal  is  de- 
pressed, and  when  they  are  re-engaged  the  grinding 
noise  which  is  particularly  noticeable  at  this  time 
of  year  ensues. 

The  remedy  is,  of  course,  in  having  the  disen- 
gaging mechanism  positive  as  well  as  quick.  At 
the  same  time  the  leverage  on  the  clutch  pedal  must 
not  be  reduced  because  with  the  ever-increasing 
number  of  women  who  drive  it  is  necessary  to  keep 
in  line  with  the  tendency  of  having  the  force  re- 
quired to  disengage  the  clutch  as  small  as  possible. 
Furthermore,  the  amount  of  motion  of  the  pedal 
cannot  be  too  great,  because  it  will  make  the  car 
unsuitable  for  a  large  number  of  leg  lengths.  This 
opens  up  a  problem  which  is  of  course  nothing  new 
to  the  clutch  builder.  The  amount  of  clutch  mem- 
ber travel  must  be  small,  it  must  be  quick  to  reduce 
spin,  and  in  all  the  lubricated  forms  of  clutch  it 
must  be  absolutely  unaffected  by  changes  of  oil 
viscosity  due  to  temperature  changes. 
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Steering  Gears  Offer  Many 

Opportunities 

Details  of  Layout  and  Construction  Present  Field 
for  Enterprise — Truck  Type  Problems  Differ  from 
Passenger  Car  Requirements — Elimination  of  Wear 

By  J.  Edward  Schipper 


STEERING  gear  design  is  largely  a  matter  of 
compromise.  It  is  a  compromise  between 
what  is  mathematically  perfect  and  what  is 
attainable  practically;  between  stress  on  the  driver 
and  stress  on  the  mechanism;  and  again  between 
quickness  of  action  and  effort  required  to  manip- 
ulate. 

With  this  three-fold  problem,  each  having  its 
answer  in  a  compromise,  it  is  human  to  conclude 
that  there  will  be  a  great  variation  in  opinion,  and 
this  is  true  regarding  the  generalities  of  steering 
gear  design  as  well  as  of  the  details. 

Steering  gears  are  probably  the  part  of  the  car 
which  has  undergone  the  least  change  in  the  last  5 
years  and  there  are  many  cars  to-day  using  the  same 
gear  as  they  did  in  1912,  with  the  exception  of  a  few 
refinements  in  the  direction  of  reduced  weight  and 
the  changes  required  in  shifting  the  gear  from  the 
right  to  the  left  side  of  the  car. 

Two  big  factors  enter  the  design  of  the  steering 
gear,  and  these  determine  practically  every  point  in 
relation  to  the  gear.  They 


are: 

First — the  car  weight. 

Second — the  car  speed. 

The  layout  of  the  gear 
is  governed  largely  by  the 
wheelbase  and  the  struc- 
tural details  of  the  frame, 
but  the  steering  gear  it- 
self depends  upon  the 
two  factors  named. 

Truck  Designs  Differ 

Because  a  truck  is 
heavier  and  slower  than 
a  passenger  car,  it  neces- 
sarily has  a  different 
kind  of  steering  gear. 
Theoretically  the  layout 
would  be  the  same  for 
both  machines  if  they 
were  of  the  same  wheel- 
base,  but  practically,  it 
is  necessary  to  have  a 
great  reduction  in  the 


truck  because  it  is  heavier  and  naturally  takes  a 
greater  leverage  to  turn  the  wheels;  and  secondly, 
since  the  truck  acts  at  a  slower  rate  of  speed,  the 
reduction  can  again  be  greater  because  it  is  not  so 
necessary  to  be  able  to  turn  the  wheels  from  one  side 
to  another  so  quickly. 

Owing  to  the  great  inertia  of  a  moving  loaded 
truck  it  is  not  desirable  to  make  quick  turns  with  the 
front  wheels  on  account  of  the  tremendous  stresses 
involved  by  the  inertia  force  and  the  high  center  of 
gravity.  With  a  passenger  car,  the  wheels  must  turn 
quickly  in  order  to  make  the  vehicle  good  for  traffic 
work. 

The  passenger  car  problem  calls  for  the  reduction 
gear  in  the  steering  mechanism  to  have  a  final  ratio 
that  will  give  the  result  desired  in  quickness  and  at 
the  same  time  the  gear  must  prevent  the  reception 
of  road  shocks  by  the  driver,  or,  in  other  words,  it 
must  not  allow  the  wheels  to  be  swung  out  of  their 
proper  line  or  the  steering  wheel  turned  by  every  lit- 
tle impact  between  wheels  and  road  obstructions.  In 

other  words,  the  gear 
must  be  to  some  degree 
irreversible. 

The  term  irreversible 
in  itself  is  confusing,  be- 
cause it  has  no  exact 
meaning  when  applied  to 
steering  wheels  beyond 
the  rather  indefinite  con- 
dition that  it  means  that 
any  ordinary  road  wheel 
impact  will  be  insuffi- 
cient to  turn  the  steering 
wheel.  It  is  simply  a 
question  of  reduction  be- 
tween worm  and  gear, 
sector  or  nut,  whichever 
system  is  used.  The 
greater  the  reduction, 
the  less  reversible  the 
system  and  likewise  the 
slower  the  motion  of  the 
road  wheels  in  relation  to 
the  movement  of  the 
steering   gear.  Hence, 
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the  steering:  Rear  for  a  heavier  car  will  be  normally  less  re- 
versible than  the  steering;  gear  for  a  lighter  vehicle. 

Elimination  of  Wear 


The  straight  mechanical  problem  of  steering  gears  is  to 
eliminate  wear.  This  occurs  in  all  the  joints,  the  order  of 
progress  of  wear  being  first  the  link  joints  at  either  end  of 
the  drag  link  and  tie  rod;  and  next  between  the  worm  gear 
or  nut  and  the  swivel  joints.  The  order  of  wear  is  very  much 
the  same  as  the  order  of  lubrication  difficulty,  and  where  the 
different  steering  gears  differ  largely  is  in  these  points  where 
different  styles  of  ingenuity  are  employed  to  get  the  joints 


so  that  they  will  retain  the  grease  and  at  the  same  time  allow 
it  to  be  applied  at  the  proper  points. 

There  is  also  a  variation  in  the  grades  of  lubricant  used. 
The  Warner  company,  for  example,  recommends  a  heavy 
graphite  grease  as  a  general  rule,  although  it  states  that  in 
very  cold  weather  a  thinner  oil  would  be  of  advantage.  The 
great  point  of  importance  is  that  the  oil  or  grease  is  retained 
in  the  gear  once  it  is  put  there  so  that  the  operation  of  oiling 
the  gear  will  not  have  to  be  repeated  over  frequently. 


At  the  left  it  a  tectional 
view  of  the  model  K  Oem- 
mer  eteertng  gear  tor  left 
hand  mounting.  The  ratio 
t»  to  1.  One  of  the  out- 
Handing  feature*  it  the 
aturdy  but  nor  ma**ive  con- 
traction, which  inturm*  aafe- 
ty  in  Ihia  moat  Important  of 
automobitr  parte,  while  at 
the  aamr  time  e Uminating  all 
auperfluoua  weight.  Below 
in  nhown  a  tection  through 
the  worm  need  in  thie  gear, 
maker  it  the  Oemmer 
Mfg.  Co. 


There  are  at  least  seven  important  points  to  lubricate  on  a 
steering  gear,  and  none  of  them  is  accessible  for  a  man  who 
has  good  clothes  on,  therefore,  as  far  as  the 
owner-driver  is  concerned,  he  will  not  lubricate  the 
two  conditions  obtain,  first  that  he  has  on  a  set  of  working: 
clothes  and  second  that  he  thinks  of  the  gear.  In  many 
cases  the  first  of  these  circumstances  is  rare,  and  in  many 
more  instances  the  second  circumstance  is  still  more  rare.  The 
combination  of  the  two.  therefore,  will  be  so  much  of  a  long- 
chance  that  steering  gears  must  be  designed  to  hold  enough 
oil  and  grease  to  furnish  lubrication  for  a  long  time.  The 
majority  of  steering  gear  manufacturers  favor  a  light 
mission 


Above  ie  the  Lavine  gear  which  ute* 
a  divided  nut  operating  on  right  ana 
left  hand  thread*  cut  in  a  doubt* 
worm,  rm  h  of  thr  block*  of  the  nut 
having  a  wortn.  The  altering  arm  it 
operated  through  a  rocking  arrange- 
ment. To  the  lift  of  the  altering  gear 
it  a  detailed  tection  ahowing  the  trun- 

.   .      .  .      ■  .       .  j  .  I . .  ~    K I  .i  <■  1- 


thaft,  ita  buahing.  It  — 
etc.  The  Lavtne  Gear  Co.  la  the  mi 
factwer 

To  the  left  la  a  Warner  eteering  gear 
which   it  widely  uecd  and  which  it 


tativr  of  modern  worm  and 
oriirflcc.  Three  ia  an  adjuel- 
for  the.  thi-uat  bearing  behind 
the  worm.  Sott  thr  bracket  midway 
up  the  ateering  column  for  attaching 
to  thr  cowlboard  or  daah  and  alto  wir- 
ing for  the  horn.  Immediately  to  the 
right  of  Ihe  ttverlnp  gear  it  a  aection- 
af  view  ahowing  delaila  of  the  trun- 
nion ahaft  and  fnrlhee  to  the  right  it 
a  atmilar  «lu»trtW(on  of  Ihe  worm  at- 
bly.  Thit  gear  it  made  by  the 
Warnti  Gear  Co. 
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At  the  right  is 
steering  geat 
built  by  the 

am 


one  of  the 
designs  conceived  and 
LooomobUe  Co.  for  truck 
Sit  concern  manufacturing  id 
own  steering  geart  for  both  passenger 
oar  and  commercial  vehicle  chassis. 
The  strung  construction  of  the  column, 
bearing  provtrion*  and  lubrication  and 
adjustment  point*  are  evident.  Note 
the  attachment  to  floor  and  toe  boards. 
Below  l»  a  eectlonal  detail  of  the  trun- 
shaft,  showing  it*  *frenotn  of 


The  Hons  single- 
thread  worm  Is  very 
long  and  le  entirely 
inclosed  by  a  nu*.  As 
the  nut  is  mou«I 
it  swinge  a  pair  of 
arm*  on  the  trunnion 
»*a/f  that  engage  the 
slotted  circular  plates. 
The  gear  Illustrated 
is  a  truck  model,  the 
Ross  dear  A  Tool  Co. 
.«;.-- -mil  inn  on  heavy 
vehicle  steering. 


In  the  design  of  the  gear  itself,  it  is  generally  believed  that 
the  kind  of  gear  employed  is  not  so  important  as  to  have  the 
gear  of  proper  design.  This  materially  affects  the  lubrica- 
tion, as  it  bears  directly  on  the  pressure  exerted  on  the  sur- 
faces. The  pumping  effect  on  the  steering  gear  is  very  slight, 
so  it  is  difficult  to  keep  the  lubricant  properly  distributed  and 
therefore  another  feature  to  compromise  arises.  The  unit 
pressures  must  be  kept  down  on  one  hand,  and,  on  the  other 
hand,  the  thread  area  of  the  worm  must  not  be  too  great. 

The  Two  Schools  of  Design 

Referring  this  matter  to  the  two  different  schools  of  design, 
the  worm-and-split-nut  and  the  worm-and-gear,  the  prob- 
abilities are  that  in  the  worm-and-gear  type  the  pressures 
run  quite  high,  because  of  the  nature  of  the  gears  there  is 
simply  a  line  contact;  whereas  with  the  worm-and-split- 
nut  type  the  thread  area  has  a  tendency  to  become  so  large 
that  it  is  difficult  to  permit  the  lubricant  to  reach  the  inner- 
a  very  light  oil  is 


Allowable  Backlash 

All  the  wear  in  the  different  joints  is  reflected  in  backlush 
in  the  steering  wheel.  Fortunately,  adjustments  are  provided 
on  all  the  gears  to  get  this  lash  out,  because  it  becomes 
annoying  at  first  and  then  dangerous,  as  a  car  with  too  much 
is  apt  to  commence  swaying  on  a  down  grade,  and  the  sway 
becomes  greater  and  greater  until  it  reaches  the  limits  of 
safety  unless  retarded. 

Exactly  what  should  be  the  allowable  backlash  in  the  steer- 
ing wheel  is  subject  to  a  difference  of  opinion.  The  Jackson. 
Church  and  Wilcox  company  states  that  the  ideal  is  a  0  back- 
lash. Warner  states  from  1  to  1%  in.  is  permissible.  As  a 
matter  of  fact,  everyone  knows  that  it  should  be  kept  as 
small  as  comfortable.  Even  drivers  will  differ,  however,  on 
what  constitutes  a  fair  amount  of  play  and  what  is  bother- 
some, but  the  steering  gear  manufacturer  cannot  adjust  every 
product  to  the  individual  desires  of  the  driver,  so  a  standard 
has  to  be  set  and  adhered  to  in  each  factory,  and  this  ranges 
between  the  limits  of  practically  0  to  1%  in.  A  slight  play 
generally  helps  to  reduce  shock. 

Steering  Pivot  Till 

If  there  is  one  change  in  steering  gears,  it  is  probably  in 
arranging  the  steering  pivot  tilt.  This  has  been  increased  in 
the  last  year  or  two,  in  order  to  help  in  attaining  the  so-called 
castor  effect.  In  laying  out  the  steering  gear  on  the  Willys- 
Overland  cars,  an  angle  of  more  than  5  deg.  is  given  every 


steering  pivot,  to  make  it  hold  the  road.  On  the  other  hand, 
a  tilt  of  more  than  10  deg.  is  extreme  and  it  will  be  very 
difficult  to  make  the  car  hold  a  turn  on  account  of  the  great 
tendency  for  it  to  straighten  out.  This  would  make  a  de- 
sirable car  on  a  long,  straight  road,  but  an  undesirable  one 
on  a  twisting  road.  Here  again  there  must  be  a  compromise 
and  a  moderate  tendency  to  straighten  out  gained,  without 
causing  a  tiring  effort  to  hold  the  wheels  on  turns. 

Tilting  the  Axle 

Tilting  the  axle  gains  the  same  effect  as  tilting  the  steering 
spindles  and  even  the  flattening  of  the  front  springs  has  been 
a  decided  help  in  making  cars  hold  the  road.  It  is  not  all 
design,  however,  as  soft  front  tires  will  counteract  the  best 
of  steering  layouts,  or  if  the  weight  on  the  rear  axle  ia 
greater  than  that  on  the  front,  there  will  be  a  decidedly  un- 
balanced  car  to  drive,  the  tendency  being  for  the  car  to  try 
to  have  the  rear  end  catch  up  with  the  front  wherever  the 
course  deviates  from  a  straight  line  or  lies  over  a  slippery 
stretch. 

Adjustments  Are  Complete 

Steering  gears  are  all  particularly  complete  in  the  matter 
of  adjustments.  This  allows  the  driver  to  hold  the  backlash 
in  the  gears  to  just  about  the  desired  amount.  Play  in  the 
wheels  that  is  not  detected  in  the  steering  wheel  is  due  to 
variations  in  tightness  of  the  linkage,  and  signifies  worn 
parts,  generally  those  which  have  either  been  neglected  by 
the  driver  or  which  have  bearing  surfaces  that  are  too  small 
for  the  loads  the  gear  is  called  upon  to  stand  and  hence  have 
worn  away  too  rapidly. 

Bearings  Are  Renewable 

Bushings  are  renewable  even  in  the  case  of  the  worn  parts, 
so  that  steering  gear  maintenance  is  really  on  about  as  good 
a  basis  as  anything  on  the  car.  The  trend  of  the  times, 
however,  will  probably  cause  an  improvement  in  gears  in  the 
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Willys-Overland  turn  a  worm 
and  wheel  type-  of  steering 
pear  designed  and  manufac- 
turcd  in  the  company'*  plant. 
The  sectional  illustration  at 
the  right  brings  out  the 
strong  but  simple  construe- 
turn  of  both  steering  column* 
and  worm  assembly.  Sole 
the  ample  bearing  pro%1ision, 
ball  types  being  used  at  both 
ends  of  the  worm.  In  the 
trunnion  shaft  detail  below 
the  strong  but  simple  ad- 
)ustmcnt   nut  is  a  feature 


with  the 


self-adjustment.  The 
effect,  the  others 
Oilless  bearings  are 
that  do  not  have  a  great 
been  tried  extensively  and 


way  of  self-lubrication  and 
self -aligning  feature  com 
are  still  waiting  for  full 
suggested  for  parts  of  the 
amount  of  motion,  and  they 
are  in  some  use. 

Worm-and- Wheel  Adjustment 

With  the  worm-and-full-wheel  gear  there  are  two  adjust- 
ments possible;  one  method  is  to  turn  the  eccentric  bushing 
at  the  center  of  the  wheel  and  the  other  is  to  turn  the  wheel, 
bringing  a  new  surface  into  engagement  with  the  worm.  Ai 
the  whole  wheel  is  not  used  at  once,  this  gives  all  of  the 
effect  of  a  new  wheel.  The  latter  method  is  generally  pre- 
ferred by  manufacturers  and  it  is  recommended  that  the  ad- 
justments be  made  generally  in  this  manner. 

With  the  worm-and-split-nut  type  of  gear,  adjustments  arc 
simple.  The  Jacox  gear  is  an  example,  as  the  gear  is  adjust- 
able for  wear  by  one  single  adjustment,  and  this  is  quite/ 
accessible.  The  adjustment  is  accomplished  by  loosening  the 
bolt  in  the  housing  cap  which  locks  the  adjusting  nut.  The 
adjusting  nut  is  then  screwed  down  and  locked.  The  adjust- 
ing nut  bears  directly  on  the  thrust  bearing  which  rests  on 
the  shoulder  of  the  screw.  When  the  adjusting  nut  is  turned 
down,  the  screw  is  forced  down  against  the  threads  of  the 
half  nut,  the  half  nuts  are  in  turn  forced  down  against  the 
rollers  of  the  yoke  shaft,  taking  up  the  wear  on  the  threads 
of  the  half  nuts  and  on  the  rollers. 

Mechanical  Layout  Problems 

Mathematically  the  layout  of  the  steering  gear  presents  a 
problem  with  ramifications  that  are  not  approached  in  any 
other  part  of  automobile  design.  The  mere  statement  of  the 
problem  of  getting  two  pairs  of  wheels,  one  stationary  and 
the  other  movable  axially,  to  roll  around  a  given  point  with- 
out Bliding  is  sufficient  to  indicate  the  impossibility  of  ever 
securing  in  practice  mathematically  correct  steering.  As  a 
matter  of  fact,  the  variation  from  the  perfect  is  not  so  great 
as  would  at  first  be  supposed,  and  although  it  cannot  be  said 
that  the  past  year's  improvement  has  brought  us  any  closer 
to  it,  still  steering,  taken  as  a  whole,  is  not  unsatisfactory. 

Practically  every  automobile  has  the  same  type  of  steering 


so  far  as  the  system  is  concerned,  the  Ackerman.  With 
Ackerman  steering  it  is  assumed  that  the  tie  rod  arms  pro- 
jecting from  the  swivels  should  meet  at  the  middle  point  of 
the  rear  axle  if  their  center  lines  are  produced.  Now,  when 
on  a  curve  the  two  rear  wheels  roll  on  two  circular  paths  of 
different  radii,  and  each  wheel  makes  a  tangent  to  its  rolling 
circle,  as  viewed  in  plan.  The  front  wheels  meanwhile  roll 
on  separate  circles  of  their  own  and  the  ideal  steering  gear  is 
such  that  each  of  the  four  wheels  should  make  a  tangent  to 
the  circle  along  which  it  is  rolling. 

This  true  rolling  can  occur  at  three  positions  only:  One  is 
the  straight  position  when  the  car  is  turning  neither  to  right 
nor  left,  and  the  other  where  two  wheels  are  at  some  definite 
angle  of  lock  to  right  and  left  respectively.  The  effect  for 
all  other  positions  is  that  three  wheels  may  roll  perfectly, 
but  the  fourth  must  do  some  skidding,  or  perhaps  two  wheels 
roll  and  the  other  two  divide  the  skid. 

When  Skidding  Occurs 

It  is  obvious  that  the  rear  wheels  must  roll  on  concentric 
circles  and  that  the  rear  axle  center  line  produced  must  be 
the  diametrical  line  of  the  circles.  Thus  neither  one  of  the 
rear  wheels  can  skid  unless  both  do.  Suppose  the  point 
about  which  the  car  is  turning  is  O,  then  the  center  lines  of 
both  the  front  wheel  spindles  must  meet  at  0  if  every  wheel 
rolls  perfectly,  without  skidding.  It  is  obvious  that  by  turn- 
ing the  steering  wheel  we  can  bring  one  of  the  front  wheels 
into  such  a  position  that  the  spindle  center  line  passes  through 
O,  but  the  second  front  wheel  will  then  take  up  a  position 
depending  upon  the  length  of  the  tie  rod  and  the  layout  of 
the  tie  rod  arms. 

The  practical  geometry  of  steering  gears  involves  a  con- 
siderable amount  of  thought  regarding  the  angles  of  the 
links  and  the  intersections  of  link  lines  produced,  and,  as 
stated,  the  result  from  a  commercial  standpoint  must  always 
be  a  compromise.  The  difference  between  really  good  steer- 
ing, however,  and  that  of  the  average  car  is  so  marked  that 
any  improvements  which  would  tend  to  make  practice  line  up 
to  a  closer  degree  with  theory  would  be  welcomed,  not  only 
by  the  car  owner  but  also  by  the  industry. 


Digitized  by  Google 


16,  1916 


THE  AUTOMOBILE 


843 


Gearsets  Simplified  and  Refined 

Main  Elements  of  Design  Practically  Unchanged — Adaptation 
to  Unit  Power  Plants  and  Center  Control  a  Continued  De- 
velopment— Provision  for  Tire  Pump  and  Speedometer  Drive 


By  Donald  McLcod  Lay 


GEARSETS  and  clutches  are  so  nearly  inseparable  in 
these  days  of  unit  power  plants  that  the  latter  may 
well  be  included  in  a  summary  of  the  tendencies  and 
refinements  which  mark  the  progress  of  gearset  design  dur- 
ing the  past  year.  As  was  the  case  in  1915,  there  have  been 
no  radical  alterations  in  construction  or  changes  in  basic 
principles.  The  leading  tendency  manifested  during  this  year 
may  be  characterized  as  a  general  trend  toward  simplifica- 
tion, not  only  in  manufacture  and  in  the  number  and  type 
of  gearsets  produced  by  each  factory,  but  also  in  the  reduc- 
tion of  the  number  of  parts  and  slight  alterations  in  the 
design  of  others  which  succeed  in  doing  away  with  more  or 
less  complication  and  its  inevitable  accompanying  weight. 

Unit  Power  Plant  Gains 

The  continued  trend  toward  unit  power  plant  construction 
which  became  evident  to  such  an  extent  last  year  has  been 
emphasized  by  the  increased  production  of  multiple-cylinder 
engines,  most  of  which  are  of  the  unit  design.  Naturally, 
gearsets  have  been  improved  in  their  adaptability  to  this  type 
of  mounting,  not  only  by  the  methods  of  attachment,  but  also 
by  the  shape  and  construction  of  the  bell  housing,  mounting 
of  the  clutch  and  improved  bearing  arrangement,  although 
there  haa  been  comparatively  little  change  in  the  latter  re- 
spect. It  was  pointed  out  last  year  that  the  general  adoption 
of  the  unit  power  plant  had  not  led  to  the  use  of  plain  bear- 


ings throughout  the  gearset  with  pressure  lubrication  from 
the  same  oil  pump  that  supplies  the  engine,  and  the  com- 
ment was  made  that  this  seemed  remarkable  in  that  such  a 
development  could  logically  be  expected.  This  year,  how- 
ever, there  has  been  no  trend  toward  such  a  construction. 
The  manufacturers  have  not  been  idle  on  this  question,  but 
those  who  have  bten  conducting  experiments  in  the  effort 
to  arrive  at  a  practical  solution  of  the  problem  report  almost 
unanimously  that  difficulty  of  securing  satisfactory  lubrica- 
tion has  to  date  rendered  this  impossible.  Thus,  ball  or  roller 
bearings  continue  to  hold  in  practically  all  constructions  for 
both  portions  of  the  mainshaft  and,  in  fact,  while  some  may 
consider  them  slightly  more  noisy  than  the  plain  bearing 
which  they  consider  as  the  ideal,  all  the  makers  recognize 
their  efficiency  as  a  very  close  approximation  of  the  latter. 

Iron  has  been  increasing  in  favor  as  material  for  gearset 
housings,  largely  due  to  two  considerations.  One  of  these 
is  the  present  high  price  of  aluminum,  and  the  other  is 
the  fact  that  iron  seems  to  make  a  quieter  casing  than 
aluminum,  in  spite  of  being  a  more  resonant  metal.  The 
greater  rigidity  of  iron  is  one  explanation  put  forth  for  this 
apparent  contradiction. 

Center  Control  Still  Growing 

Center  control,  like  the  unit  power  plant  construction,  has 
been  gaining  so  steadily  that  it  is  now  almost  standard,  es- 
pecially in  the  small,  low-priced  cars.  The  gearset  manu- 
facturers have  welcomed  this  trend  from  the  beginning,  as  it 
simplifies  their  work  not  only  in  designing  and  manufactur- 
ing their  product,  but  also  in  the  matter  of  expense,  as  it 
eliminates  an  enormous  amount  of  material  for  rods,  shaft- 
ing, etc.,  which  was  formerly  used  up  in  adapting  the  stand- 


Above—  Brown- Llpe  four-apeed  gearsot  for  unit  power  pl»nt 
mounting.   The  company  finds  the  demand  for  four.tpeed  type* 
for  commercial  car  work  to  be  gradually  Increasing,  thli  apply- 
V/t  and  S-ton  trucke.    Where  ueed  for  thla 
la  universally  furnlahed  with  direct  drive 
on  fourth  speed 

Right— Three-speed   Brown. Llpe  gearset,  which   la  very  like 
the  four-speed  design,  having  the  same  taper  roller  bearings. 
The  eliding  shaft  Is  of  square  section.    The  use  of  a  double 
clutch  spring,  la  characteristic  of  Brown-Lipe  practice 
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Warner  three-speed  and  rtviru  geareet  with  gear*  at  >4  in. 
apace  and  6-8  pitch.  Tha  main  shaft  la  round  In  taction  with 
four  Integral  keys  and  la  earned  at  on*  and  In  ■  Hyatt  rollar  and 
tha  aplgot  at  tha  opposite  and  In  a  plain  buahlng  with  oiling 


ard  gearset  to  the  special  requirements  of  various  chassis. 

While  some  of  the  gearset  concerns  still  make  it  a  practice 
to  bring  out  special  designs  of  housing  cover  plate  and  con- 
trol lever  mounting  to  suit  the  requirements  of  their  cus- 
tomers, the  majority  build  a  standard  design  for  center  con- 
trol chassis  and  adapt  it  to  varying  constructions  by  bending 
the  levers  either  hot  or  cold.  Regular  models  are  usually 
available  for  right  and  left  side  lever  mounting. 

During  the  past  year  the  makers  have  been  able  to  still 
further  simplify  and  refine  their  control  mountings  as  com- 
pared with  the  1915  designs,  and  many  of  them  have  arrived 
at  such  a  point  of  development  that  it  is  necessary  to  cut 
only  one  hole  in  the  floorboard  for  the  passage  of  the  levers, 
which  are  mounted,  almost  as  a  rule,  upon  the  tops  of  the 
gearboxes.  The  connections  between  the  control  lever  and 
the  gears  have  been  minimized  and  shifting  is 
simple,  requiring  almost  the  least  possible  number  of  1 
through  the  smallest  distance,  besides  calling  for  the  ex- 
penditure of  considerably  less  energy  than  was  the  case  in 
previous  years.  Last  year  much  progress  was  made  in  this 
direction  with  the  gearsets,  but  clutches  lagged  somewhat,  a 
situation  which  has  largely  been  remedied  during  the  past 
12  months  by  the  increased  popularity  and  more  general  adop- 
tion of  the  dry-disk  type,  which  has  now  secured  a  com- 
manding lead  over  its  old  rival,  the  cone.  One  of  the  greatest 
advantages  of  the  dry-disk  type  is  that  the  inner  member 
can  be  made  extremely  light,  so  that  shifting  becomes  corre- 
spondingly easy.  Furthermore,  for  such  a  light-weight  clutch 
no  clutch  stop  or  brake  is  necessary  and  the  action  is  equally 
easy  whether  the  operator  is  changing  from  an  upper  gear 
to  a  lower  or  the  reverse.  A  good  clutch  brake  makes  the 
upward  shifting  with  a  cone  clutch  as  easy  as  with  the  disk 
type,  provided  the  weight  is  kept  fairly  low,  although  the 
extremely  light  construction  which  characterizes  the  dry 
disk  is  out  of  the  question  with  a  cone  construction. 

Clutches  Are  Better  Inclosed 

Clutches  naturally  share  in  the  advantages  conferred  upon 
the  gearsets  by  improved  methods  of  inclo*ure.  As  an  ex- 
ample of  the  progress  made  toward  the  ideal  of  a  small,  light, 
clutch  unit  of  maximum  efficiency  as  a  transmitter 


on  annular  baarlnga  and  with  a  aplgot  and  of  tha  main  shaft 
carriad  on  a  rollar  baarlng  within  tha  atub  shaft.  Tha  main 
•haft  has  six  splines  on  which  tha  adding  gaara  mova.  Tha 
gears  are  nickel  ataal  v/*  In.  face  and  5-7  pitch.  Tha  apeed 
roductlone  am:  4.M-1;  3,16-1;  1.79-1;  1-1,  and  ravers*  6.78.1. 
Single  race  annular  bearlnga  are  used  for  tha  countershaft. 
Thera  Is  a  double  race  baarlng  at  one  end  of  the  main  ahaft 
and  two  elngla  race  baarlnga  wall  apaced  to  support  tha  short 
ahaft  at  the 


Warner  four-apeed  and  revere*  g«ara«t  with  nickel  ataal  gears 
54  In.  face  and  6-8  pitch.  Slngla  race  annular  ball  bearlnga  carry 
both  ahafta.  Tha  aplgot  baarlng  on  the  and  of  the  main  ahaft 
Is  supported  In  a  Hyatt  roller  within  the  short  ahaft,  and  at 
this  point  end  thrust  la  taken  by  a  aingle  ball.  Tha  gear  ratloa 
are:  2.73-1;  1.53-1;  1-1  and  1-1.251.    The  clutch  assembly  la  a 


of  power,  the  Borg  &  Beck  three-plate,  dry-disk  type  may  be 
mentioned.  This  unit  also  is  fitted  with  a  simple  method 
of  adjustment,  requiring  only  the  shifting  of  two  bolts  ar- 
ranged diametrically  opposite  one  another  and  working  in 
slots  in  the  housing.  One  mount  produced  by  this  firm 
combines  a  flywheel  and  clutch  chamber  in  one  casting.  The 
other  model  is  characterized  as  a  self-contained  design,  the 
clutch  being  furnished  in  a  separate  inclosed  casing  which 
has  a  mounting-flange  that  bolts  against  the  flywheel  web. 

One  of  the  special  features  of  this  clutch  is  the  ease  of 
cleaning.  Kerosene  may  be  squirted  into  it,  washing  out  the 
gummy  substance  which  is  caused  by  the  sediment  which 
mixes  with  the  oil.  The  clutch  may  slip  for  a  time  after  the 
kerosene  has  been  applied,  but  the  slippage  soon  disappears. 

The  four-speed  gearset  is  now  used  in  only  a  few  of  the 
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high-priced  cars,  the  development  of  multiple-cylinder  en- 
it  unnecessary  except  as  an  additional  re- 
or  touch  of  luxury.  Three  speeds  may  now  be 
sidered  practically  standard  for  gasoline  passcri 
struction.  For  truck  use,  however,  the  four-speed  gearset  is 
becoming  increasingly  popular,  Brown-Lipe  pointing  out  that 
this  type  is  in  growing  demand,  especially  for  3%  and  6-ton 
trucks.  The  Cross  Gear  &  Engine  Co.  finds  an  increasing 
demand  for  1-to-l  ratio  on  high  where  four-speed  construc- 
tions are  used  for  commercial  vehicle  chassis. 

Gear  ratios  have  been  determined  by  the  manufacturers 
largely  through  observation  during  years  of  experience  and 
Brown-Lipe  is  an  example  of  this,  others 
Mechanics  Machine  Co.,  American  Die  &  Tool  Co.  and 
Grant-Lees  Gear  Co.   The  Warner  Gear  Co.  states  that  too 


much  variation  in  the  conditions  of  the 
standard  models  prevents  the  provision  of  ideal 


car  con-    proximately  in  geometrical 


the  main  shaft  It  carried  on  annular  bearings  and  the  I 
shaft  on  plain  baarlnga.  The  aplgot  and  of  the  main  ahaft  Is 
carried  In  a  plain  bearing  within  the  atub  ahaft.  The  main  ahaft 
la  epllned  for  the  eliding  gears.  The  ratloa  are:  1.5-1  on  Inter, 
mediate,  and  3.4  to  1  on  low.  The  clutch  aaaembly  la  a  multiple 
diek  type  with  an  Incloaed  conical  engagement  aprtng.  There  la 
a  ball  thrust  collar  for  clutch  dlsen 


American  Die  A.  Tool  Co.  four-epeed  and  reverse  gearaet  with 
ball  baarlnga  for  carrying  main  and  countershaft  as  well  aa  the 
eplgot  end  of  the  main  ahaft.  The  main  ahaft  la  a  circular  croaa 
section  with  4. In.  integral  keye.  The  clutch  aaeembly  la  a  three- 
dlak  type  with  conical  engagement  eprlng  and  ball  thruat  collar 


This  company  endeavors  to  arrange  the  gears  ap- 

,  ac- 
cording to  circumstances. 

There  seems  to  be  some  tendency  toward  the  wider  use  of 
a  stationary  countershaft.  Either  plain  bushing  or  straight 
roller  bearings  within  the  countershaft  gears  are  used  as  a 
rule.  With  the  Warner  Gear  Co.  construction  the  counter- 
shaft gears  are  cut  in  pairs  mounted  on  plain  bronze  bear- 
ing* and  the  two  pairs  are  driven  by  clutch  jaws  between 
them.  Integrally  forged  countershaft  gears  are  used  by  a 
number  of  makers,  the  Mechanics  Machine  Co.  using  this 
construction  on  the  four  counter  gears  used  in  its  smaller 
gearseU.  Brown-Lipe  makes  the  three  smaller  gears  integral 
in  its  smallest  model,  mounting  them  on  a  plain-bearing 
countershaft.  The  American  Die  &  Tool  Co.  uses  a  built-up 
countershaft  with  sliding  gears  bolted  together  in  one  model 
while  in  another  it  uses  the  solid  forging  with  extensions  at 
the  ends  which  support  it  in  the  case  and  which  run  on  ball 
bearings. 

Interlocking  Devices  Universal 

Interlocking  devices  to  prevent  the  meshing  of  more  than 
one  gear  at  a  time  are  almost  universal.  The  Warner  Gear 
Co.  employs  vertical  plungers  to  give  the  gears  their  proper 
meshing  position  and  plungers  with  a  cross  movement  pre- 
vent more  than  the  shift  rail  being  moved  at  any  given  time. 
The  Mechanics  Machine  Co.  uses  a  small  steel  plate  cast  i 
the  gearbox  cover,  this  plate  being  notched  for  the 
change  lever  so  that  it  is  impossible  to 
at  once.  When  one  set  of  gears  is  in  mesh  the  lever  it  at 
one  side  of  this  plate  and  it  is  necessary  to  bring  this  through 
the  notch  and  over  to  the  other  side  of  the  plate  before  an- 
other set  of  gears  can  be  brought  into  mesh.  Three  types  of 
interlocks  arc  used  by  the  American  Die  &  Tool  Co.,  the  ball 
or  rod  with  spherical  end  between  shift  rods  and  the  tilting 
bar  mounted  on  a  bracket  underneath  the  sliding  forks  which 


Orant-Laea  three-apeed  type  of  gearaet.  Gears  are  renewable 
aeparately  and  only  one  control  houalng  la  made.  Thla  la 
deelgned  ao  that  It  la  neceaeary  to  cut  only  one  hole  through  the 
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Northway  three. speed  design  with  reduction*  In  tha  yearbon  of 
3.09  to  1  on  low  guar,  1.73  to  1  on  Mcond  and  direct  dHv*  on 
third.  Tho  •  e verse  ratio  In  tha  box  I*  3. 98  to  1.  Thoae  ratio* 
arc,  of  course,  multiplied  by  the  rear  axle  for  final  reduction. 
The  clutch  used  In  this  Installation  I*  a  con*  typ*  with  a  ball 


is  pressed  into  a  notch  in  either  fork  when  moved  from  neu- 
tral. Grant-  !.•■«-*  uses  an  interlocking  pin  fitting  between  the 
two  pull  rods,  the  grooves  in  which  are  deep  enough  to  ac- 
commodate this  pin  in  neutral  position  to  allow  either  pull 
rod  to  move  forward  or  back  but  the  guide  hole  in  the  con- 
trol housing  prevents  the  other  pull  rod  from  moving  while 
one  rod  is  out  of  the  neutral  position,  either  forward  or  back. 
The  pin  is  hardened  and  very  little  wear  is  said  to  take  place 
in  continual  use.  In  a  new  constant  mesh  four-speed  design 
which  Cross  Gear  is  bringing  out  for  truck  and  bus  work, 
there  is  a  special  locking  device,  which  is  said  to  be  positive 
In  its  action.  Two  of  the  shifting  fork  shafts  are  held  in 
neutral  position  by  locking  pins,  which  pass  entirely  through 
them,  while  the  third  shaft  is  shifted  into  the  required 
position. 

Gear  Face  and  Pitch 

There  seems  to  be  a  considerable  difference  among  the 
gearset  makers  as  to  the  quietest  and  most  efficient  types  of 
gearB  in  respect  to  pitch  and  width  of  face.  Warner  con- 
siders the  finer  pitch  gears  and  those  of  narrower  face  as 
less  likely  to  create  noise,  making  the  point  that  distortion  is 
unavoidable  during  the  hardening  process  as  applied  to  wider 
gear  faces.  Brown-Lipe  agrees  in  this  contention  but  Grant- 
Lees  considers  stub  toothed,  coarse  pitch  gears  more  quiet  in 
operation  than  gears  of  finer  pitch  of  a  given  face.  Thus  for 
a  \-in.  face  gear  it  finds  a  6-8  pitch  20-deg.  pressure  angle 
haR  an  advantage  over  7-9  pitch  20-deg.  pressure  angle  on 
account  of  less  distortion  in  hardening  although  a  coarser 
tooth  4-5  pitch  would  not  be  advisable  for  the  same  tooth 
width  on  account  of  the  pitch  diameters  not  allowing  enough 
teeth  to  be  in  contact.  The  Mechanics  Machine  Co.  does 
not  believe  that  pitch  and  width  of  gear  face  have  any  great 
effect  upon  quietness  but  considers  it  inadvisable  to  make 
gears  with  less  than  thirteen  teeth,  counting  on  the  care  and 
manufacture  to  insure  quiet  operation.  The  American  Die 
&  Tool  Co.  reports  that  on  various  tests  covering  both  8-10 
with  9/16-in.  face  gears  and  6  and  fi-8  with  1  in.  and  %  in. 
face  respectively,  it  has  had  both  quiet  and  noisy  operation. 


Northway  gearaet  with  main  »haft  on  double  annular  ball  bear- 
ing* at  on*  end  and  the  «hort  shaft  at  the  opposite  end  sup 


spigot.   Th*  clutch  assembly  I*  a  cone  typ*  with  small  i 

r*gularly  (paced.    The  counterpart  I*  carried  on 


by  th. 
American  Die  A  Tool  Co. 


It  points  out  that  the  design  in  both  cases  has  a  bearing  on 
the  question,  and  when  either  of  the  sets  is  mounted  in  the 
cast  iron  housing  even  with  ball  bearings,  noise  has  been 
a  negligible  factor.  For  standard  practice  this  company  con- 
siders the  6-8  pitch  with  the  % -in.  face  as  most  serviceable. 
Northway  considers  pitch,  form  of  tooth  and  diameter  im- 
portant factors  in  securing  a  quiet  gearset,  the  width  of  the 
gear  face  determining  the  duration  of  this  quietness. 

On  the  whole  there  is  little  tendency  to  make  any  change 
of  the  type  or  arrangement  of  bearings.    Brown-Lipe  uses 
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Muncl*  C«»r  Work*  vertical  design  gearict  employing  annular 
ball  bearing*  throughout,  Including  the  splat  end  of  the  main 
•haft,  dear*  are  S  pitch  and  7*  In.  face.  There  I*  a  ball  thrust 
collar  for  clutch  action  and  the  clutch  a***mbly  of  multiple 
dltk  type  employ*  a  double  apring.  The  u*ual  packinge  at  each 
end  of  the  main  .haft  are  uaed  to  avoid  leaking 


Munc'e  Gear  Work*  three-*peed  and  reverie  geartet  uilng 
annular  bearing*  throughout  except  at  the  spigot  end  of  the 
main  ahaft,  where  a  plain  bearing  Is  u*ed.  Geara  are  of  6-3 
pitch.  The  main  shaft  la  round  aectlon  with  four  Integral  keya. 
Gear*  on  the  counterehaft  are  held  by  keyway.  The  clutch 
assembly  I*  Inclosed  within  the  usual  flange  construction 

taper  roller  bearings  throughout  wherever  possible  in  its 
standard  constructions.  Warner  considers  the  use  of  either 
plain  bushings  or  straight  roller  bearings  within  the  counter- 
shaft gears  and  in  connection  with  a  stationary  countershaft 
to  be  growing  in  favor.  Northway  finds  a  trend  toward  the 
adoption  of  spiral  roller  bearings  type  for  the  forward  end 
of  the  main  shaft  and  a  double-row  ball  bearing  in  the  rear. 
The  American  Die  and  Tool  Co.  has  been  using  ball  bearings 
throughout,  its  experiments  with  plain  bearings  on  counter- 
shaft and  spigot  proving  unsuccessful  because  of  lubrication 
difficulties.  For  eliminating  noise  and  reducing  cost  of 
manufacture  this  company  recommends  a  combination  of  ball 


Fuller  a\  Sona  Mfg.  Co.  geareet  employing  annular  bearing* 
throughout   Including  the  end*  of  the  aplgot  (haft.    Thl*  unit 
assembly  ia  made  with  flangea  to  fit  all  make*  of  motor* 


and  roller  bearings,  or  roller  bearings  throughout  with  a 
small  roller  bearing  for  the  spigot. 

Tire  Pump  and  Speedometer  Mounting 

Provision  for  demounting  of  tire  pump  and  speedometer  is 
becoming  more  general  with  the  gcarset  makers.  With  the 
Grant-Lees  design  the  tire  pump  base  can  bo  bolted  to  the 
gearset  housing  and  is  driven  off  the  reverse  idler  gear. 
Northway  makes  provision  on  the  left  side  of  the  gearbox 
for  the  application  of  the  tite  pump,  the  drive  being  secured 
in  the  same  manner  as  on  the  Grant-Lees.  Similar  construc- 
tions or  their  equivalents  are  to  be  found  on  practically  all 
nf  the  standard  gearsets  now  being  manufactured.  Speedom- 
eter drives  from  the  gearset  are  now  largely  inclosed,  an 
example  of  this  being  the  Northway,  in  which  the  speedom- 
eter drive  is  contained  in  the  rear  bearing  retainer. 

Ease  of  disassembly  and  assembly  has  been  one  of  the 
important  aims  of  the  gearset  designer  for  some  time  and 
during  the  past  year  a  number  of  concerns  have  made  slight 
improvements  in  this  particular,  one  of  the  most  salient  of 
which  is  the  practice  of  having  all  the  parts  assembled  out- 
side of  the  case  so  that  they  go  in  as  a  unit  and  may  be  re- 
moved in  the  same  way.  With  the  now  almost  universal  cen- 
tral location  for  the  gearshift  and  emergency  brake  levers, 
control  members  are  neatly  and  conveniently  mounted  on  the 
cover  plate  of  the  gearset  housing,  which  still  further  simpli- 
fies the  task  of  disassembly.  Another  factor  in  this  situation 
and  one  which  simplifies  to  a  great  extent  the  matter  of  re- 
placements, not  to  mention  its  accompanying  reduction  of  ex- 
pense in  case  of  repair,  etc.,  is  the  increasing  adoption  of 
separate  units  in  the  gearset  which  can  be  easily  removed. 
Thus  in  case  of  stripping  the  teeth  of  one  gear  or  some 
similar  mishap,  the  car  owner  is  not  obliged  to  replace  a 
large  part  of  his  gearset  at  considerable  expense,  as  was 
formerly  the  case  with  some  constructions. 

Differ  on  Lubrication 

In  the  matter  of  lubrication  there  appears  to  be  a  wide 
diversity  of  opinion  among  the  gearset  manufacturers,  both 
as  to  class  of  lubricant  which  is  most  desirable  and  the  fre- 
quency with  which  it  should  be  renewed.  Brown-Lipe  recom- 
mends extra  heavy  fluid  oil  filling  the  gearbox  only  to  the  top 
of  the  countershaft,  stating  that  this  will  give  sufficient  lubri- 
cation for  any  emergency  and  will  avoid  leakage  around  the 
various  joints  of  the  gearbox,  a  condition  which  the  company 
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state*  is  almost  invariably  caused  by  high  pressure  due  to 
heat  expansion  of  the  lubricant  This  concern  flU  all  its 
geurboxes  with  breather  tubes  to  take  care  of  this  phase  of 
the  situation.  Warner  prefers  transmission  oils,  stating  that 
greases  do  not  flow  into  the  smaller  spaces  properly.  This 
company  has  found  that  it  secures  best  results  with  the  oil 
depth  about  H  in.  from  the  top  of  the  countershaft.  North- 
way  favors  a  fairly  heavy  grade  of  engine  lubricating  oil 
at  a  level  about  the  center  of  the  lower  shaft.  Manufacturers 
who  do  not  agree  with  any  of  these  views  usually  do  not  con- 
cern themselves  with  the  matter,  leaving  the  car  builder  to 
recommend  whatever  lubrication  he  considers  best  adapted 
for  the  gearset  in  its  capacity  as  a  unit  of  the  chassis  he  is 
producing.  On  most  of  the  modern  gearsets  oil  level  plugs 
are  provided  to  determine  the  correct  depth  of  the  lubricant. 
Grant-Lees  has  changed  from  the  gland  stuffing  box  type  to 
the  spiral  lead  end  plate,  having  found  the  latter  superior 
-  in  that  it  keeps  the  oil  in  the  gearbox  and  requires  no  at- 
tention. The  Cotta  Transmission  Co.  recommends  a  medium 
light  grease  of  a  depth  to  cover  both  shafts  of  the  gearset. 

The  majority  of  gearset  makers  agree  that  the  lubricant, 
irrespective  of  the  sort  used,  should  be  renewed  every  5000 
miles.  Some,  one  of  whom  is  Grant-Lees,  consider  that  the 
lubricant  should  be  examined  once  every  2  months  with  aver- 
age driving,  the  frequency  of  renewing  the  lubricant  de- 
pending upon  how  much  the  car  is  driven  on  its  lower  gears. 


Others,  of  whom  Warner  is  an  example,  have  secured  best 
resulta  when  the  lubricant  is  changed  every  1200  to  1500 
miles  of  car  travel.  When  this  lubricant  is  changed  it  is 
generally  approved  practice  to  drain  out  the  lubricant  thor- 
oughly and  then  wash  out  the  interior  of  the  gearbox  with 
kerosene  oiL 

Electric  Gearshift  Makes  Progress 

The  use  of  electrically  operated  gearsets  has  made  some 
progress  during  the  past  year,  equipment  of  this  type  having 
been  adopted  as  standard  by  a  number  of  automobile  com- 
panies, while  several  others  have  been  conducting  experi- 
ments with  this  method  of  control  with  a  view  to  announcing 
it  as  standard  or  optional  equipment  about  the  first  of  the 
year. 

For  the  future,  little  can  be  predicted  as  to  probable 
alterations  in  the  gearset  and  clutch  design.  It  would  seem 
most  likely  that  present  constructions  will  continue  for  some 
time  without  any  appreciable  change  in  their  basic  principles, 
the  only  alterations  being  in  the  way  of  refinements  and 
simplification  of  parts  or  assembly  and  hence  naturally  of  a 
minor  nature.  This  state  of  affairs  bids  fair  to  endure  until 
some  radical  developments  in  automobile  construction  call  for 
correspondingly  radical  modification  of  gearsets  and  clutches 
as  means  for  the  transmission  of  power  from  engine  to 
wheels. 


Clutch  Design  Greatly  Improved 

Simplification  Due  to  Elimination  of  Adjustments, 
Weight,  Etc. — Disk  Type  Increasingly  Popular — 
Fewer  Plates  Permit  Increase  of  Pedal  Leverage 

By  J.  Edward  Schipper 


THE  question  of  clutch  design  as  shown  by  those  clutch 
makers  who  supply  to  the  automobile  trade  in  general 
shows  improvements  from  year  to  year.  Elimination 
of  adjustments  and  weight  is  the  summation  of  clutch  tend- 
ency in  design  as  denoted  by  the  changes  during  the  past 
year.  Broadly  there  is  a  tendency  among  the  automobile 
manufacturers  toward  the  employment  of  the  disk  rather 
than  the  cone.  In  the  disk  design  itself  there  is  a  leaning 
toward  the  use  of  fewer  disks. 

If  the  figures  on  clutch  weight  per  horsepower  transmitted 
could  be  plotted  in  a  curve  they  would  show  that  this  has 
been  dropping,  year  by  year.  The  aluminum  cone  for  the 
cone  type  was  one  of  the  earlier  indications  of  this  and  al- 
though the  tendency  is  a  little  toward  the  pressed  metal  cone, 
the  light-weight  characteristic  remains. 

Lubrication  Generally  Automatic 

Mechanically  the  clutch  is  a  much  simpler  proposition 
now  than  heretofore.  The  adjustment  points  are  fewer  and 
the  lubrication  is  generally  automatic  so  that  a  clutch  may 
go  50,000  miles  without  attention.  Clutch  wear  is  taken  up 
automatically  inside  the  assembly  and  on  some  of  the  promi- 
nent makes  the  only  adjustment  provided  is  that  to  prevent 
the  pedal  from  striking  the  floorboard. 

Another  line  of  improvement  is  in  the  pedal  linkage  which 
permits  clutch  disengaged  with  much  less  effort.  The  lever- 
age is  increased  in  some  instances  directly  on  the  pedal,  but 
in  general  the  reason  for  improvement  is  that  the  fewer 
plates  on  the  disk  clutch  require  less  motion  on  the  part  of 


Hole. Shaw  standard  No.  t  clutch  with  twenty-three  disks  for 
40  hp.  at  1O0O  r.p.m.  Thla  clutch  la  very  widely  uaed,  being 
designed  for  flexibility  and  ease  of  operation  In  conjunction  with 
poaltlve  engagement,  Insuring  agalnat  lose  of  power  In  thla  unit 
of  the  tranemiMlon  system.  The  case  la  of  preaaed  ateel,  the 
core  of  ateel  and  the  preeaer  la  ateel  and  malleable  Iron.  Phoe. 
phor  bronze  la  used  for  buahlng  and  for  the  outer  disk,  the  Inner 
disk  being  sheet  steel.    The  brake  le  of  malleable  Iron  with  an 
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Milliard  Clutch  A  Ma- 
chinery Co.  ( 


bearing  and 
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the  clutch  linkage  and  hence  it  is  possible  to  make  this 
smaller  travel  up  in  increased  pedal  leverage. 

The  increased  engine  speed  and  greater  reduction  at  the 
rear  axle  have  influenced  clutch  design.  It  is  naturally  much 
more  difficult  to  transmit  in  a  given  weight  clutch,  40  hp. 
at  1200  r.pjn.  than  it  is  at  2500  r.p.m.,  the  question  being 
one  of  torque.  With  the  greater  rotative  speeds  of  the  clutch 
members,  the  torque  transmitted  at  a  given  speed  falls  off 
and  hence  this  will  aid  somewhat  in  clutch  design,  although 
factors  of  safety  have  increased  rather  than  decreased,  due 
to  the  use  of  better  materials. 

Lightness  in  clutch  rotating  parts  is  necessary  if  clashing 
of  the  gears  is  to  be  prevented.  The  clutch  brake  is  an  aid 
but  independent  of  the  clutch  brake,  makers  have  reduced 
the  inertia  and  spinning  tendency  of  the  clutch  members  by 
a  decrease  in  weight. 


Ease  of  engagement  is  looked  after  in  different  ways  in 
disk  clutches,  but  with  the  cone,  it  is  common  practice  to  us* 
about  six  bowshaped  springs  beneath  the  surface  of  the 
leather.  On  the  clutch  made  by  the  Warner  Gear  company 
these  are  adjustable  by  means  of  screws  on  the  inner  side  of 
the  cone.    There  is  no  other  adjustment. 

With  a  tall-type  thrust  of  two  hardened  and  ground  races 
of  the  best  quality  of  material,  and  with  the  balls  carried  in 
a  retainer  that  not  only  retains  the  balls  but  also  a  sufficient 
quantity  of  lubricant  to  take  care  of  them  readily,  there  is  no 
need  for  an  adjustment,  as  such  an  installation  will  serve 
indefinitely  unless  dirt  or  foreign  matter  enters.    In  that 


Borg  & 

with  conical  engagement 
thrueta.    The  uae  of  ball  bearlnga  le 
thle  clutch  aaaembly 


case,  even  an  adjustment  would  not  serve,  as  u 
would  have  to  be  made  anyway. 

Cone  clutch  angles  are  about  the  Bame  as  formerly,  run- 
ning about  12  or  13  deg.  Nothing  has  supplanted  good 
quality  leather  as  a  facing  for  the  cone.  With  the  disk 
clutch  the  use  of  woven  asbestos  fabric  quite  similar  to  that 
used  in  brake  installations  is  considered  best  by  the  majority. 
The  leather  is  always  riveted  on  with  the  rivets 
sunk  beneath  the  surface  of  the  leather  to  secure 
metal  to  metal  engagement. 

Engaged  Area  Decreasing 

While  with  the  disk  clutch  the  total  area  of  surface  en- 
gaged is  growing  smaller,  due  to  the  falling  off  of  the  diak- 
in-oil  type  and  the  gaining  of  the  dry-plate  type,  the.  trend 
is  going  the  other  way  on  the  cone  clutches.  With  the  cone 
the  surface  area  is  less  than  the  area  given  by  the  disk  type, 
the  difference  being  that  it  is  more  effective  because  applied 
at  a  greater  distance  from  the  axial  center  of  rotation.  The 
amount  of  clutch  area  in  consideration  for  the  work  to  be 
done,  however,  compares  very  favorably  with  the  similar 
problem  that  comes  up  in  brake  design. 

The  Hilliard  Clutch  &  Machinery  Co.  makes  a  feature  of 
the  point  that  no  clutch  brake  is  used.  The  spinning  of  the 
rotating  members  is  prevented  by  simply  having  a  combina- 
tion of  a  quick-acting  release  which  does  not  permit  of  a 
drag  while  releasing  and  further  by  having  the  parts  so 
light,  that  the  rotation  does  not  continue  long. 

On  the  clutch  made  by  Fuller  &  Sons  Mfg.  Co.  the  de- 
velopment has  been  typical  in  that  all  adjustments  are  elimi- 
nated. The  clutch  requires  no  attention  except  that  the 
throwout  bearing  must  be  oiled  occasionally.  The  only  ad- 
justment on  the  clutch  is  the  adjustment  which  prevents  the 
pedal  from  striking  the  floorboard.  The  clutch  brake  has 
been  eliminated  on  all  the  Fuller  clutches  except  the  oil  type, 
and  in  its  place  a  quick  releasing  scheme  with  light  parts 
has  been  substituted. 
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German  Truck  Design  Is  Improved 

Commercial  Vehicles  Are  Stronger  But  Lighter,  Due 
to  War  Developments — Electric  Types  Gain — New 
Batteries  Features — Gasoline  the  Fuel  of  the  Army 

By  E.  A.  Langdon 


WHILE  passenger  car  design  has  made  comparatively 
little  progress  in  Germany  since  the  outbreak  of 
the  war.  motor  truck  construction  has  been  greatly 
improved  and  the  scope  of  both  gasoline  and  electric  com- 
mercial vehicles  has  been  considerably  widened.  Strength 
and  light  weight  are  the  features  which  most  impress  one  in 
inspecting  these  machines,  both  being  due  to  the  need  for 
economy  in  both  construction  and  operation  and  to  the  use 
of  lighter  materials  such  as  steel-reinforced  wood  frames, 
hydraulic  spring  systems  instead  of  steel  springs  and  other 
similar  innovations. 

Many  Electric  Tracks  Used 

The  number  of  electric  trucks  has  been  greatly  augmented, 
the  ever-present  necessity  for  economy  being  partially  re- 
sponsible for  their  popularity  since  current  is  unusually  in- 
expensive, due  to  the  abundance  of  coal  Germany  is  mining 
from  the  northern  section  of  France  occupied  by  its  armies. 
Highly  efficient  batteries  of  a  new  type  have  been  developed 
because  the  demand  for  lead  by  the  munitions  factories 
rendered  lead  cells  out  of  the  question  and  the  scarcity  of 
nickel  in  Germany  prevents  the  extensive  use  of  the  nickel- 
iron  type.  Gas  batteries,  in  which  slightly  acid  water  is  de- 
composed by  the  current  on  entering  into  oxygen  and  hydro- 
gen, are  said  to  be  used  in  large  numbers  as  reserve  sources 
of  current  in  stationary  plants.  When  the  oxygon  and 
hydrogen  is  released  from  compression  in  the  cathode  and 
onode  spaces  through  reduction  valves  they  again  combine  as 
water,  liberating  current  to  the  amount  originally  absorbed 
in  the  process  of  decomposition. 

Gasoline  Fuel  for  Army  Cam 

While  gas  obtained  from  distilled  coal  constitutes  a  large 
percentage  of  the  automobile  fuel  used  in  the  Interior  of  the 
German  Empire,  gasoline  is  used  almost  entirely  in  military 
operations.  The  Germans  consider  their  gasoline  supply,  at 
least  sufficient  for  the  needs  of  the  army,  to  be  secure  for  an 
indefinite  period. 

Material  for  spark  plug  terminals  for  a  long  time  prove-!  a 
stumbling  block  to  German  automobile  engineers,  as  platinum 
is  unobtainable.  A  new  alloy  has  been  developed,  however, 
and  is  claimed  to  give  very  satisfactory  results,  although  it 
has  not  yet  had  an  opportunity  to  prove  it*  serviceability  in 
general  use. 

A  Glasa  Cylinder  Head 

A  number  of  interesting  experiments  have  been  made  with 
new  and  unusual  materials  for  automobile  construction.  One 
of  the  most  novel  of  these  was  a  cylinder  head  made  of  what 
looked  like  glass  reinforced  with  wire  fitted  with  valve  seals 
of  nickel  steel.  The  material  turned  out  to  be  an  oxide  of 
silica  molded  on  a  steel  wire  skeleton. 

Wooden  wheels  are  almost  universally  used  on  German 
cars  and  trucks,  as  the  metal  formerly  employed  in  steel  and 
wire  types  is  now  required  for  war  purposes. 

There  are  not  many  instances  which  illustrate  so  well  the 


change  industrial  Germany  has  undergone  during  the  last  2 
years  as  the  automobile  situation  in  the  interior  of  the  empire. 
For  life  in  general  does  not  differ  so  very  much  from  that  in 
a  normally  operating  country;  the  number  of  able-bodied  men 
in  the  streets  is  considerably  above  what  outsiders  would 
imagine,  and  the  people  are  fully  sb  busy  as  in  times  of  peace. 

Few  Passenger  Cars  on  Streeta 

However,  the  moment  one  leaves  a  home,  store  or  factory 
and  enters  the  street,  the  abnormal  condition  of  German  ex- 
istence becomes  evident.  For  there  is  an  absurdly  small 
number  of  passenger  automobiles,  and  what  there  are  consist 
of  old,  invalid  hacks,  vehicles  which  nobody  would  think  of 
using  in  normal  times;  and  at  the  same  time  there  is  a  very 
great  number  of  commercial  vehicles,  but  these,  too,  are  of 
an  entirely  different  type  from  what  was  seen  before  the 
outbreak  of  the  war.  Let  us  consider  both  of  these  phe- 
nomena. 

All  Good  Cars  Drafted 

Passenger  automobiles,  like  all  things  which  are  not  a 
matter  of  absolute  necessity,  have  become  utterly  negligible 
in  German  eyes — principally  because  they  had  to.  The  mili- 
tary operations  at  the  front  could  easily  employ  all  passenger 
automobiles  German  and  Austrian  factories  could  turn  out, 
and  more;  and  the  absolute  subjection  of  individual  interests 
to  those  of  the  State  has  resulted  in  the  drafting  into 
service  of  every  car  which  is  at  least  40  per  cent  efficient. 
These  cars  are  used  for  the  extremely  rough  work  which 
frontal  operations  necessitate;  and  the  result  is  that  every 
part  of  the  car  suffers,  though  not  in  equal  degree.  Some 
of  these  machines,  as  has  been  described  in  a  former  article, 
are  overhauled  in  field  automobile  hospitals,  of  which  there 
are  several  at  each  front,  and  by  this  expedient  the  life  of 
each  car  is  increased,  on  an  average,  by  100  to  200  per  cent. 
But  finally  the  time  arrives  when  the  automobile  can  no 
longer  be  kept  serviceable  in  this  fashion,  and  when,  in  times 
of  peace,  it  would  be  consigned  without  mercy  to  the  junk 
heap.  In  war,  however,  the  junk  heap  is  merely  the  assort- 
ing department  for  the  materials  needed  by  the  divers  fac- 
tories of  the  empire.  Hence,  these  unserviceable  automobile* 
ure  taken  to  one  of  the  enormous  plants  handling  this  work 
of  assorting  waste  materials — there  are,  in  all,  five  such 
plants  in  Germany  and  Austria,  employing  in  all  close  to 
80,000  hands — where  they  are  taken  apart  and  segregated. 

Some  Parts  Still  Useful 

Some  parts  of  these  disassembled  cars  with  slight  chemical 
treatment,  can  be  used  over  in  assembled  cars  which  are  con- 
tinually being  built  for  service  at  the  front;  other  parts  are 
put  aside  to  be  melted  and  entirely  refashioned;  whereas  a 
minimum  quantity  of  parts  is  always  placed  aside  and  used 
in  the  makeup  of  the  passenger  vehicles,  police  and  ambulance 
wagons  which  are  absolutely  necessary  in  the  interior.  It 
stands  to  reason  that  these  latter  classes  of  vehicles  are  of  a 
lamentable  kind,  most  of  the  time  entirely  devoid  of  any 
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design,  and  built  rather  along  lines  of  expediency  than  of 
harmony  or  looks. 

Progress  in  Truck  Design 

Ab  for  trucks,  the  difference  between  the  importance  given 
to  them  and  that  allowed  for  pleasure  cars  is  most  striking. 
For  commercial  vehicles  are  not  only,  without  exception, 
harmoniously  and  suitably  designed,  but  every  one  gives  a 
decided  impression  of  strength,  coupled  with  light  weight. 
The  latter  point  is  the  result  of  two  conditions;  first,  the 
necessity  of  economizing  all  sources  of  energy;  second,  the 
use  of  lighter  materials  than  were  the  vogue  before  the  war. 
These  lighter  materials  include  spruce  frames  stayed  by  steel 
braces,  as  well  as  combinations  with  other  principles  of  con- 
struction. It  is  surprising  to  an  observer  not  accustomed  to 
these  types  of  vehicles  what  strength  can  be  obtained  by 
these  means,  if  proper  weight  distribution  is  had  by  suitably 
designed  braces  and  stays  and  if  the  suspension  is  ampk-. 
German  engineers  are  not  templed  to  false  economy  in  this 
latter  regard. 

Hydraulic  Spring  Systems 

Hydraulic  spring  systems,  often  including  a  set  of  different- 
sized  cylinders  arranged  in  suitable  series  to  take  gradually 
varying  shocks,  have  become  very  common  during  the  lai.t 
2  years.  Some  of  these  hydraulic  shock  absorbers,  which,  by 
the  way,  have  almost  completely  taken  the  place  of  steel 
springs  on  commercial  vehicles,  are  not  working  on  the  prin- 
ciple of  internal  friction  in  the  liquid  or  between  the  liquid 
and  arduous  passages,  but  are  so  constructed  as  to  utilize  the 
resistance  of  the  container  against  an  outward  radial  stress, 
whereby  advantage  is  taken  of  the  full  tensile  strength  of 
the  metal. 

Electric  Current  Cheap 

In  regard  to  economy  of  energy — the  word  "fuel"  being 
purposely  avoided  in  this  instance — the  number  of  elec- 
tric trucks  has  increased  enormously  ever  since  the  outbreak 
of  the  war.  and  Is  still  increasing,  for  all  purposes  where 
automobiles  are  used  on  good  roads;  and,  generally  speaking, 
all  roads  in  the  industrial  sections  of  the  empire  art  good. 
Electricity  is  one  of  those  many  commodities  the  productions 
of  which  is  now  under  governmental  supervision,  but  current 
is  surprisingly  cheap;  the  explanation  being,  very  likely,  that 
the  Germans  are  deriving  great  quantities  of  coal  from  the 
mines  in  the  territory  held  in  France.  In  many  cases,  where 
numerous  trucks  travel  along  fixed  lines  of  transportation, 
as  between  industrial  centers  of  moderate  distance — railroads 
being  used  chiefly  for  purely  military  passenger  and  freight 
transports— the  vehicles  are  propelled  by  single  or  double 
electric  motors  in  place  on  the  rear  axles,  current  being 
drawn  from  overhead  conduits  by  means  of  a  trolley.  Where 
the  importance  of  a  route  is  not  great  enough  to  justify  the 
construction  of  such  a  conduit-wire  line — and  it  is  remarkable 
with  what  degree  of  "scientific  management"  and  statistical 
study  the  Germans  determine  whether  a  route  is  of  greater 
or  lesser  national  importance — the  trucks  are  fitted  with  bat- 
teries. Very  little  can  be  learned  just  now  about  the  con- 
struction of  these  batteries;  but  it  is  certain  that  almost 
all  are  other  than  lead  cells,  though  it  is  not  very  likely  that 
they  are  of  the  nickel-iron  type,  as  nickel  is  quite  rare  in 
Germany  at  the  present  time. 

New  Type  of  Battery 

Apropos  of  these  conditions,  it  is  interesting  to  note  that 
a  great  many  lead  batteries  which  served  as  reserve  sources 
of  current  in  stationary  plants  have  been  supplanted  by  an 
entirely  different  type  of  battery,  as  lead  is  needed  in  the 
making  of  ammunition.  These  novel  batteries  are  said,  in  a 
number  of  cases,  to  be  of  the  "gas"  type,  wherein  water  with 
a  slight  acid  percentage  is  decomposed  by  the  current  upon 


entering,  is  stored  in  cathode  and  anode  spaces  in  form  of 
oxygen  and  hydrogen,  being  compressed  there  by  suitably 
designed  mechanism,  and  when  the  battery  is  drawn  upon, 
the  gases  leave  from  their  chambers  through  reduction 
valves  in  proper  proportions  and  again  combine  to  water, 
freeing  the  amount  of  electricity  first  absorbed  in  the  de- 
composition of  the  liquid. 

Poles  Faced  with  Platinum  Powder 

The  poles  of  this  battery  are  faced  with  "Platinmohr," 
black  amorphous  powder  of  platinum,  which  is  at  once  a  good 
conductor  of  electricity  and  a  good  catalyzing  agent,  being 
used  to  a  great  extent  in  the  making  of  sulphuric  acid,  one  of 
Germany's  most  important  industries.  The  use  of  this  ma- 
terial for  batteries  shows  how  the  industries  of  the  empire 
have  become  linked  and,  as  it  were,  reshaped  along  lines  of 
"interchnngeability  of  parts."  For  the  sulphuric-acid  in- 
dustry has  been  drawn  upon  for  much  of  the  platinum  used 
there  and  is  now  using  in  place  of  the  platinum  method,  a 
new  kind  of  "contact  process,"  as  they  call  it.  This  is  only 
another  illustration  of  how,  so  to  speak,  not  a  molecule  of 
matter  is  lost  within  the  empire,  no  matter  how  great  a 
quantity  is  shot  and  burned  away  at  the  battlefield. 

Soldiers  Understand  Gasoline  Cars 

The  fuel  of  the  automobiles  used  at  the  front  consists  al- 
most exclusively  of  gasoline,  and  the  reason  for  this  is  that 
hundreds  of  thousands  of  soldiers  are  well  familiar  with  the 
operation  of  gasoline  engine  and  average  automobile,  as  well 
as  with  the  chief  point*  of  its  construction ;  consequently  the 
risk  of  the  personal  equation  is  smaller  in  the  case  of  the 
average  gasoline  car  than  if  any  other  type  of  automobile 
were  used.  Moreover,  the  Austrian  oil  fields  in  Poland,  the 
wells  of  the  occupied  Russian  territory  and  what  oil  and  oil 
products  were  imported  from  Rumania  heretofore  are  ample 
for  the  requirements  of  the  field  automobiles,  and  the  more 
perfect  organization  developed  during  the  war  has  quite  over- 
come the  need  of  using  industrial  alcohol,  or  benzol,  for  that 
matter.  At  the  time  of  this  writing,  it  is  a  few  days  since 
Rumania  has  entered  the  war,  and  according  to  the  military 
experts  who  predicted  with  fair  precision  the  development  of 
the  Serbian  campaign  under  General  Mackensen,  the  Ger- 
mans expect  to  be  in  secure  possession  of  the  Rumanian  oil 
fields  within  less  than  8  weeks.  This,  of  course,  is  problem- 
atical, but  the  fact  is  that  even  if  the  Rumanian  supplies  of 
gasoline  to  Germany  be  cut  off,  the  other  two  sources  men- 
tioned would  suffice  for  the  needs  of  the  army — and  navy, 
for  the  latter  now  includes  a  number  of  vessels,  both  of  the 
submarine  and  light  cruiser  type,  using  kerosene  or  gasoline 
for  propulsion. 

Material  for  Plug  Terminals 

One  of  the  difficulties  experienced  by  German  engineers 
lies  in  the  terminals  of  spark  plugs.  Platinum,  used  solid  or 
as  a  coat,  is  absolutely  unobtainable,  as  Russia,  the  chief 
former  source  of  supply,  is  now  of  course  shut  off,  save  for 
small  quantities  which  find  their  way  into  Germany  via 
Sweden,  or  which  were  taken  from  craft  captured  in  the 
Baltic.  The  Germans  have  been  working  on  an  "Ersatz" 
(substitute)  for  some  time,  and  while  it  is  not  used  generally 
as  yet,  engineers  claim  to  obtain  surprisingly  fair  results 
therefrom.  They  are,  of  course,  very  secretive  about  the 
matter;  but  from  what  the  writer  could  learn,  in  a  vague 
manner,  here  and  there,  it  would  seem  that  the  substitute  is 
an  alloy  of  gold  and  a  metal  of  the  "radium"  group,  very 
likely  uranium.  Some  experiments  made  with  a  selenium 
compound  or  rather  alloy  are  also  said  to  have  been  fairly 
satisfactory,  except  for  the  variable  conductivity  of  this 
element  which  changes  with  the  degree  of  light  or  radiation 
to  which  it  is  exposed;  which  fact  caused  fluctuations  and 
disturbances  throughout  the  ignition  system  of  the  car  and 
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led  to  the  abandoning  of  the  idea  as  hardly  practicable. 

One  peculiar  innovation  was  witnessed  by  me  some  time  ago 
when  visiting  the  Western  front.  It  was  a  cylinder  head 
made  of  a  material  which  resembled  wire-reinforced  glass, 
and,  it  was  stated,  was  indeed  of  a  similar  composition, 
namely,  an  oxide  of  silica  made  in  one  of  the  chemical  fac- 
tories along  the  Main  and  reinforced  by  a  skeleton  of  steel 
wire.  The  valve  seats,  made  of  nickel  steel,  are  put  in  place 
when  the  head  is  being  made  and  still  at  a  very  high  tem- 
perature. These  cylinder  heads  are,  except  for  the  connecting 
ways  to  the  manifolds,  without  jackets;  small  wire  points 
protrude  from  the  inner  wire  skeleton  and  are  cooled  by  the 
Btream  of  air  directed  upward  by  the  inclined  fan. 

Wood  Wheels  Employed 

While  the  French  and  English  armies  use  thousands  of 
cars  fitted  with  wire  wheels,  the  Germans  have  practically 
departed  from  their  use,  principally  because  the  empire's 
enormous  lumber  reserves  permit  of  easy  and  cheap  wholesale 
production  of  good  wooden  wheels,  while  every  metal  is  com- 
paratively scarce  and  economy  is  necessary.  The  metal  which 
has  been  less  subject  to  this  rule  than  any  other  seems  to 
be  aluminum,  for  which  new  uses  arc  found  every  day  and 
which  is  produced  very  cheaply  by  the  electric  furnace 
process. 

Thermite  Welding  Process  Important 

The  aluminum  powder,  or  Thermite,  process  of  welding  has 
also  become  of  tremendous  importance,  and  the  equipment  for 
this  process  forms  part  of  every  "Automobil-Hilfe-Automo- 
bil,"  that  is,  an  automobile  containing  the  repairshop  equip- 
ment needed  for  quick  repairs  of  automobiles  and  motor 
trucks.  These  traveling  "Automobillazaretts"  contain  a 
simple  but  complete  outfit  for  welding,  a  lathe,  punch,  a 
small  drop  forge,  and  a  full  set  of  minor  tools,  so  that  almost 
any  repair  can  be  made  anywhere  and  at  any  time,  the  neces- 
sary power  being  furnished  by  the  motor  of  the  repair  wagon. 
These  traveling  repairshopR  are,  morever,  fitted  with  wireless 
telephones  and  small  generators  geared  to  their  motors,  so 
that  they  can  easily  and  immediately  get  into  communication 
with  the  nearest  motor  department,  "Kraftwagenfluegel,"  of 
the  army  to  which  they  belong.  The  crew  consists  of  three 
men,  each  one  an  expert  driver  and  mechanic  and  electrician. 

Young  Drivers  Well  Trained 

Every  kind  of  labor  which  is  connected  with  the  driving 
and  repairing  of  automobiles  is  plentifully  supplied  to  the 
army.  The  boys  between  17  and  19  years  of  age  are  trained 
in  the  school,  with  a  view  to  preparing  them  for  military 


service  when  they  reach  the  full  age,  and  from  among  those 
showing  mechanical  ability  and  inclination  the  future  auto- 
mobile operators  are  picked.  These  are  trained  by  experts, 
not  only  in  driving,  but  in  repairing  every  conceivable  kind 
of  accident  or  damage,  as  well  as  first  aid  to  the  injured; 
so  that  in  all  likelihood  Germany  will  possess,  when  the  war 
is  over,  the  greatest  number  of  automobile  expert  drivers 
among  all  countries  in  Europe,  which  will  make  these  young 
men  vastly  superior  in  earning  power  and  Berviceableness  to 
what  they  would  have  been  without  this  training. 

Automobile  Corps  of  High  Class 

Wherever  possible,  the  automobile  drivers  are  chosen  from 
the  soldiers  knowing  the  language  of  the  enemy  the  par- 
ticular army  is  in  contact  with,  so  that  if  by  accident  they 
come  into  possession  of  military  information  they  are  in  a 
position  to  report  it  with  the  greatest  possible  speed  to  their 
superiors.  A  stranger  would  be  most  surprised  to  note  the 
high  percentage  of  intellectual  men,  engineers  as  well  as 
students  of  medicine,  languages  and  theology,  among  the 
contingent  of  automobiles  attached  to  the  German  ormy. 

Spring  Starters  Widely  Used 

While  the  construction  of  automobiles,  as  heretofore  men- 
tioned, has  become  much  simpler,  no  desirable  accessories  are 
spared  to  make  operation  efficient.  For  instance,  spring  types 
of  self-starters  are  almost  universally  used  where  hand 
cranking  is  not  retained;  and  speedometer,  thermometer  and 
barometer  form  part  of  every  automobile  equipment;  the  same 
thing  may  be  said  to  hold  true  of  the  "trench  periscope,"  a 
vertical  tube  with  inclined  mirrors  at  each  end,  and  about 
6  ft.  long;  a  small  heliograph,  detailed  map,  compass,  etc. 

A  Big  Tractor  Market 

There  is  no  doubt  that  when  the  war  will  be  over,  the  au- 
tomobile industry  of  Germany  will  emerge  as  something  re- 
born and  as  far  advanced  over  what  it  was  before  July  31, 
1!)14,  as  it  was  at  the  latter  date  over  1900,  both  because  of 
the  improvements  and  developments  made  during  the  war, 
and  on  account  of  the  practical  annihilation  of  most  draft 
animals,  except  what  specimens  were  reserved  for  stock 
breeding.  But  there  is  little  likelihood  of  the  German  peasant 
ever  turning  to  horses  again  for  his  agricultural  work.  What 
he  will  look  for,  will  be  a  moderately  priced,  highly  reliable, 
simple,  efficient  automobile,  which  can  be  rapidly  transformed 
into  a  tractor.  For  such  a  machine,  Germany  will  offer  a 
wonderful  market,  because,  in  spite  of  the  empire's  enormous 
industry,  agriculture  is  still  one  of  the  two  greatest,  if  not 
the  greatest  method  of  occupation  of  the  German  people. 
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Hudson  Fits  Dash  Radiator  Control 


Illustrating  operation  of  the  Hudson  radi- 
ator abutter  control  by  means  of  pull  rod 
from  the  daeh 


Left — Closed  position  of  shutter  link.     Right — Open  position 

TO  remove  the  necessity  for  using  padded  covers,  etc.,  on 
the  radiators  of  Hudson  cars,  the  company  has  brought 
out  a  device  which  acts  as  a  radiator  shutter  and 
which  is  being  listed  as  special  equipment.  The  new  device 
is  operated  from  the  dash  by  the  driver  and  permits  him,  by 
means  of  a  simple  plunger,  to  govern  the  amount  of  air  that 
comes  in  contact  with  the  radiating  surface,  and  hence  puts 
the  temperature  of  the  cooling  fluid  under  his  control. 

The  device  acts  very  much  as  a  shutter,  with  a  series  of 
vanes  which  open  and  close  in  accordance  with  the  move- 
ment of  the  controlling  device  on  the  dash.  In  summer  the 
mechanism  need  not  be  detached,  as  it  does  not  cut  down 
materially  the  area  of  the  radiator  when  it  is  full  open,  so 
that  in  warm  weather  it  is  simply  left  untouched. 

In  order  that  the  device  will  be  complete,  it  is  necessary 
for  the  driver  to  know  the  temperature  of  the  cooling  water 
accurately  enough  to  determine  whether  the  shutter  is  open 
or  closed  to  the  correct  degree.  This  part  of  the  equipment 
is  provided  by  a  Boyce  Moto-Meter  mounted  in  its  customary 
position  on  the  radiator  cap. 

The  device  is  valuable  in  warming  the  car  in  very  cold 
weather,  as  the  air  can  be  entirely  shut  off  from  the  radiator 
until  the  water  temperature  reaches  its  efficient  temperature, 


At  the  left  la  a  view  of  the  Hudson  radiator  with  the  shutter  closed  and  at  the  right 
with  the  abutter  partly  open 

which  in  the  case  of  the  Hudson  is  stated  to  be  130  deg. 
Fahr.  The  shutter  vanes  can  then  be  opened  to  the  desired 
amount  by  simply  operating  the  pull-rod  on  the  dash. 

From  a  maintenance  standpoint  the  device  is  simple,  as 
there  is  nothing  to  it  except  the  shutter  and  the  rod  and  bell- 
crank  operating  mechanism.  There  is  no  need  for  any  ad- 
justments, and  none  is  provided.  The  installation  is  simple, 
and  is  made  possible  by  using  a  longer  radiator  shell  which 
not  only  houses  the  radiator,  but  also  the  shutter.  It  can  be 
fitted  to  all  Super-six  Hudsons,  the  cost  of  installation  being 
$25,  with  Moto-Meter  complete.  If  the  owner  has  already 
a  Moto-Meter  the  shutter  assembly  costs  only  $15. 

The  accompanying  illustrations  give  a  very  clear  idea  of 
the  construction  and  operation  of  the  device,  the  neat  and 
simple  pull  rod  mounting  on  the  dash  being  both  conveniently 
situated  and  by  no  means  detrimental  to  the  appearance  of 
the  instrument  board.  The  front  views  of  the  radiator  show- 
ing the  shutter  both  closed  and  in  a  partly  open  position  make 
it  evident  that  appearance  has  not  suffered  in  this  direction; 
in  fact,  if  any  comment  is  to  be  made  on  the  matter,  it  may 
be  said  that  the  new  design  is  more  attractive  than  the  old 
and  far  less  likely  to  become  clogged  with  dust  and  debris 
from  the  road. 


Goodyear  Employees  Paid  for  Ideas 

ONE  of  the  most  popular  operative  features  at  the  plant 
of  The  Goodyear  Tire  &  Rubber  Co.,  Akron,  Ohio,  is 
the  suggestion  system,  which  enables  employees  to  capitalize 
their  ideas  for  improving  machinery,  conditions,  methods  and 
product 

The  workmen  who  make  Goodyear  products  are  given 
every  opportunity  to  advance  their  ideas,  and  all  suggestions 
adopted  are  well  paid  for.  Interest  in  the  system  is  well 
sustained,  and  thousands  of  dollars  have  been  paid  to  em- 
ployees for  their  ideas. 

The  suggestion  box  method  is  used,  with  boxes  placed 
throughout  the  plant  in  convenient  places.  Employees  are 
asked  to  put  their  ideas  in  writing  and  deposit  them  in  the 
suggestion  box.  The  suggestions  are  gathered  each  day  and 
referred  to  the  proper  persons  for  consideration.  AH  are  care- 
fully gone  over,  however  inconsequential  they  may  seem. 
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Motion  Study  as  a  Production  Factor 

Examining  the  Worker's  Motions  To  Ascertain  Causes  for 
Inefficiency — Frank  B.  Gilbreth's  Methods  and  Instruments 

the  chair  upon  which  the  girl  sat  had  worn, 
ih«t  the  front  legs  were  so  low  that  the  girl 
was  forced  to  use  her  arms  at  so  high  an 
angle  that  they  tired  and  consequently  be- 
came leas  efficient.  A  carpenter  repaired 
the  chair  and  a  few  days  sufficed  to  show 
the  girl  working  with  all  the  speed  of  her 
companions  in  the  shop. 

Motion  Study  a  Science 

Mr.  Gilbreth  defines  his  work  as  motion 
study  and  says:  "Motion  study  is  the 
science  of  determining  methods  of  least 
waste  and  my  work  is  the  installation  of 
laboratories  for  large  concerns  and  the 
creation  of  examining  processes  to  deter- 
mine how  the  work  can  be  done  with  the 
least  number  of  movements.  The  discovery 
of  such  a  method  allows  the  manufacturer 
to  secure  the  greatest  possible  output,  to 
pay  his  employees  more  money  and  to  make 
more  money  for  himself."    He  believes  that 


/ 


Model  of  factory  as  laid  out  before  plana  for 
analysis  are  made  to  determine  loat  motion 

DOES  the  average  worker  become  fatigued  unnecessarily? 
Is  the  production  of  the  usual  factory  below  its 
capacity?  Are  many  factories  increasing  the  num- 
ber of  men  and  the  amount  of  floorspace  needlessly?  Is  it 
possible  for  the  average  workman  to  be  raised  to  a  higher 
level  of  efficiency,  raising  his  productive  abilities,  yet  lower- 
ing his  fatigue?  Do  wasted  motion  and  wasted  effort  cause 
a  vast  loss  of  wasted  time  to  the  majority  of  manufacturers? 
These  interesting  and  vitally  important  questions  form  a 
great  part  in  the  study  of  motion  that  Frank  B.  Gilbreth, 
efficiency  engineer  of  Providence,  R.  I.,  has  made  a  life 
problem  and  to  which  he  introduced  many  novel  and  conse- 
quential theories  and  devices. 

Wasted  Energy 

Thirty  years  ago  Mr.  Gilbreth  was  an  apprentice  brick- 
layer. He  asked  the  foreman  to  show  him  the  proper  way 
to  lay  bricks.  Though  a  master  mason,  the  foreman  had 
many  methods.  One  was  for  hurried  labor,  another  for  times 
when  speed  was  not  required  and  so  forth.  The  boy  studied 
the  work  thoroughly.  He  saw  that  many  of  the  men,  like  the 
foreman,  never  laid  the  bricks  with  the  same  motions  for 
two  jobs.  He  became  convinced  that  a  very  valuable  study 
would  be  found  in  an  attempt  to  determine  the  least  number 
of  motions  for  brick  laying  that  would  at  the  same  time 
have  the  effect  of  not  tiring  the  worker.  Since  that  time  he 
has  devoted  himself  to  efficiency,  first  as  a  ftudent,  and  now 
as  a  consulting  engineer  confining  his  time  to  the  discovery 
of  waste  motion  in  various  factories  and  industries. 

He  investigates  factories,  makes  improvements,  omits 
stages  of  manufacture  and  substitutes  skills  labor  for  un- 
skilled wherever  possible.  In  a  handkerchief  factory  he 
noticed  one  girl  whose  work,  consisting  of  folding  handker- 
chiefs, slackened  perceptibly  each  afternoon  until  it  fell  far 
below  the  work  of  the  others.    Investigation  revealed  that 
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Above — Motions  of  a  worker  In  loading  sixteen  boxes  before 
motion  study  methods  were  adopted.  Below — The  same  opera- 
tion when  efficient  methods  of  concentrated  motion  are  used 
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Right — Foremen  of  a  factory  being 
Instructed  In  the  wrong  and  Hunt 
method!  of  operation  by  mean*  of  mov- 
ing picture  application  of  motion  itudy 

BeDw— Crosa  section  method  of  study- 
ing motion  to  eliminate  fatigue,  the 
worker  etandlng  before  a  background 
of  checka,  co  that  each  motion  can  be 
recorded  according  to  Ite  appearance 
before  the  squares 


Lamp  used  with  cinematograph  to  dlaplay  the  motiona  of  the 
worker.    Lamp*  are  attached  to  Angara,  kneet  or  forehead 


Hand  of  a  bricklayer  photographed  with  lamp  attached  and 
•bowing  the  operation  of  laying  brlcka  whan  motion  etudy 
methoda  minimize  the  expenditure  of  effort 


the  only  way  to  study  an  industry  or  trade  ia  to  learn  the 
fundamental  motions  and  to  do  these  rapidly  even  though 
the  speed,  at  first,  affects  the  quality  as  he  finds  that  the 
elimination  of  unnecessary  motion  is  more  important  than 
spending  time  learning:  the  process  by  slow  and  elaborate 
methods.  The  slow  way,  he  states,  requires  far  different 
motions  from  the  quickest  way  and  as  a  consequence,  the 
worker  is  forced  to  learn  two  methods  before  he  becomes 
proficient. 

To  ascertain  the  motions  of  workers,  Mr.  Gilbreth  has 
utilized  and  invented  many  instruments.  He  commenced  his 
work  with  a  stop  watch  but  found  it  too  slow  and  often  in- 
accurate and  has  combined  with  it  the  cinematograph,  which 
is  able  to  photograph  every  motion  and  preserve  it  and.  in 
addition,  when  used  with  a  special  clock,  allows  him  to  time 
each  movement  The  clock  is  an  appliance  that  makes  a  com- 
plete revolution  every  3  sec.  and  measures  to  the  millionth 
part  of  an  hour.  It  has  a  watch  attachment  to  check  its 
accuracy.  Temperature  and  humidity  are  always  taken  into 
consideration.  A  penetrating  screen  is  used  on  which  the 
proper  motions  are  marked  and  before  which  a  photograph 
of  the  worker  is  taken  so  that  his  movements  can  be  compared 
with  the  correct  ones.  Thus,  by  means  of  the  moving  pic- 
tures and  the  screen,  the  worker  not  only  sees  himself  as 
others  see  him  but  also  is  able  to  witness  many  movements 
not  ordinarily  seen  by  the  eye  and  is  shown  all  of  the  wasted 
effort  he  has  used. 

Lights  Show  Motions 

To  facilitate  the  camera,  lights,  similar  to  those  used  by 
physicians  for  examination  of  the  throat  and  operated  by 
a  make  and  break  apparatus,  are  used.  They  are  placed 
upon  the  hands,  fingers,  knees  and  foreheads  of  workers  and 
photographs  taken  reveal  each  movement  of  the  various 
lamps.  The  photography  is  consequently  utilized  to  de- 
termine time  when  compared  with  the  clock  and  the  flashing 
lamps,  and  to  discover  the  width,  length  and  breadth  of  the 
motion  of  the  worker.  Complete  assembly  operations  are 
often  photographed  and  each  movement  required  by  the  dif- 
ferent workers  is  displayed  and  timed  and  measured.  The 
work  of  the  best  men  can  thus  be  shown  on  a  slow  moving 
cinematograph  machine  so  that  it  can  be  followed  by  the  un- 
skilled and  adopted  by  them. 

Another  instrument  used  is  a  background  of  checks  against 
which  the  worker  stands  and  moves  so  that  each  motion  can 
be  recorded  according  to  its  appearance  before  the  squares. 
Utilizing  this  system,  Mr.  Gilbreth  checked  a  man  loading 
boxes.  He  classified  his  motions  by  sixteen  acts  under  the 
headings  of  search,  find,  select,  grasp,  position,  assemble,  use, 
disassemble,  inspect,  loaded,  position  for  next  operation,  re- 
lieve load,  transport  empty,  wait  unavoidable,  wait  avoidable 
and  rest.  The  results  of  these  checks  are  shown  in  the  two 
illustrations  at  the  bottom  of  the  opposite  page. 
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Knox  Aviation  Twelve  Tested 


300 -Hp.  Engine  Designed  by  F.  H.  Trego  Has 
4  3/4  by  7  In.  Bore  and  Stroke— 8-Hr.  Run  Made 


SPRINGFIELD,  Mass.  Nov.  15—  One  of  the  largest  V- 
type  aviation  engines  ever  built  in  this  country  has 
just  been  put  through  a  scries  of  tests  in  the  laboratory 
of  the  Knox  Motors  Co.  here  by  Frank  H.  Trego,  chief  en- 
gineer and  designer  of  the  motor.   The  engine  is  intended  for 
high-power  aviation  woik  and  is  rated  at  300  hp.    It  has 
been  designed  to  meet  the  severest  aeroplane  service  in 
Europe,  and  since  work  was  started  on  it  a  year  ago  renresen- 
tatives  of  foreign  concerns  have  not  only  been  watching  its 
development  but  keeping  very  closely  in  touch  with  all  engi- 
neering details.    Engineer  Trego  has  been  working  on  the 
matter  consistently  for  nearly 
a  year  and  has  now  a  power 
plant  capable  of  withstanding 
the  severity  of  8-hr.  tests. 

The  engine,  a  twelve-cylin- 
der,   V-type  valve-in-tho-hcad 
design,  has  the  aluminum  cyl- 
inder blocks  formed  in  groups 
of  three,  and  the  two  sets  of 
threes  mounted  at  60  deg.  to 
each    other.      The    bore  and 
stroke  of  4%    and  7  give  a 
piston  displacement  of  1488.53 
cu.  in.    With  this  piston  dis- 
placement the  weight  complete 
with  starting  and  lighting  mo- 
tor   and    generator,  ignition 
equipment,  exhaust   pipes,  and 
tachometer  is   1400  lb.  This 
weight  includes  everything  except  the  pro- 
peller hub,  which  is  a  part  of  the  propeller 
assembly,  although  furnished  with  thi 
gine.   The  propeller  hub  weight  is  L'X  lb.  In 
the  preliminary  test  a  propeller  speed  of  1140 
and  a  motor  speed  of  1000  r.p.rr, .  il 
Some  conception  of  the  work  a  motor  of  this 
type  has  to  do  is  shown  by  the  fact  that  the 
four-bladed   propeller,    14    ft.    in    dl  I 
turns  at  1100  to  1200  r.  p.  m.    In  this  range 
of  speed  the  effort  of  the  propelh  '  blftdi 
fly  off  the  hub  approximates  20  I  ml  ''cirh 

and  the  propeller  has  a  pushing  power  of  End  vlew  ot  th,  „,w  lwe,v.. 
2000  lb.,  according  to  Engineer  Trego.  cylinder  Knox  aviation  engine 


The  cylinder  blocks  are  aluminum  castings  open  at  eacb 
end  and  in  these  are  pressed  %-in.  cast  iron  liners,  these 
liners  having  a  flange  on  the  lower  end  are  pressed  into 
the  bottom.  Although  the  cylinders  are  cast  in  blocks  of 
three,  the  heads  are  cast  in  blocks  of  six  and  are  of  alumi- 
num alloy  with  cast  iron  valve  seats,  cast  integrally  with 
head  casting.  The  head  for  each  of  the  cylinders  is  secured 
by  sixteen  nickel  steel  studs  passing  through  the  head.  The 
four  valves  in  each  cylinder  are  carried  in  the  head  and  the 
water-jacketing  so  arranged  as  to  surround  each  valve  seat 
The  water-jacketing  of  the  cylinder  blocks  is  so  carried  out 

as  to  extend  below  the  bottom 
of  the  stroke  and  to  allow  4  -in 
water  space  between  adjacent 
cylinders.  In  addition  each 
cylinder  head  has  an  aluminum 
cover  which  entirely  conceal* 
and  protects  all  of  the  valve 
mechanisms. 

The  rotating  and  reciprocat- 
ing parts  of  the  engine  have 
been  designed  with  the  thought 
of  enduring  the  heaviest  service 
imposed  on  an  aviation  motor. 
The  crankshaft,  a  chrome  nickel 
steel  forging,  is  3  in.  in  diameter 
at  its  three  bearings  as  well  a* 
at  the  crankpins.     The  shaft 
has  a  total  bearing  length  of  13 
in.,  4  in.  at  the  front  and  center, 
and  a  5-in.  bearing  at  the  rear.   It  is  drilled 
for  press  on  lubrication  and  held  from  longi- 
tudinal movement  by  a  center  bearing.  The 
bearings  are  babbitt,  backed  by  a  bronze  shell 
■(!  by  aluminum  caps  l>;icki_-d  up  !i> 
steel  supporting  plates  %  in.  thick  all  over 
the  bottom  of  the  bearing.   The  rear  bearing 
has  an  additional  supporting  steel  bar  hang- 
ng  from  two  bolts  which  pass  down  from  » 
bridge  over  the  top  of  the  crankcase. 

The  pistons  of  special  aluminum  alloy 
carry  three  rings  and  have  the  piston  pin 
held  in  the  upper  end  of  the  connecting-rod 
with  its  bearing  in  the  piston  where  the 
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aluminum  alloy  serves  as  a  bearing 
metal. 

Connecting-rods  are  drop  forcings 
with  a  bearing  cap  at  the  lower  end 
held  by  two  bolts  and  with  cap  and 
rod  locked  together  by  tongue-and- 
groove  formation  to  prevent  twisting 
The  rods  are  side  by  side  on  each 
crank  throw. 

The  crankcase  is  an  aluminum  al- 
loy formed  in  one  piece  and  extending 
7  in.  below  the  center  lines  of  crank- 
shaft in  order  to  give  a  barrel  section 
for  strength.  The  lower  half  is  a 
one-piece  aluminum  casting  bolting  to 
the  upper  half  and  not  containing  any 
of  the  motor  mechanism. 

For  attachment  into  the  frame- 
work of  the  aeroplane  supporting  legs 
arc  not  used  but  support  is  through 
a  ahelf  extending  the  full  length  of 
the  crankcase  on  each  side  and  on 
which  the  motor  rests.  Five  bolts 
anchor  each  shelf  into  the  frame- 
work of  the  aeroplane  and  to  add 
rigidity  a  rib  is  cast  on  each  side  of 
each  bolt.  With  this  support  the  mo- 
tor is  kept  very  narrow  at  this  point 
and  rests  in  a  frame  15  in.  wide  inside 
and  with  bolt  centers  17  in.  apart. 

Valves  at  an  Angle 

The  valve  mechanism  operating 
four  valves  in  each  cylinder  is  op- 
erated through  a  camshaft  lying  along 
the  head  of  each  cylinder  block,  thus 
mounting  the  valves  at  a  slight  angle 
to  the  cylinder  bore.  The  camshaft 
and  rocker  arms  are  supported  in  the 
head,  the  camshaft  having  eight  bear- 
ings. The  arc-shaped  rocker  arms 
are  supported  above  it  as  the  end  sec- 
tion shows.  Forced  feed  lubrication 
with  necessary  drainage  back  to  the 
crankcase  is  at  the  center  of  the  mo- 
tor when  the  motor  is  in  normal  con- 
dition and  at  each  end  when  the  motor 
tips  up  or  down. 

On  one  end  of  the  engine  is  an 


Above  —  Both  (Idea  of  the 
Knox  aviation  angina,  the 
upper  one  ahowlng  tha 
arrangement  of  the  Ignition 
and  water  pump  below.  The 
lower  picture  ihowa  tha  Hart 
Ino  motor  with  Ita  switch 
mounted  immediately  at-ove 
a  caalng  which  contalnt  tha 
reduction  gear  for  driving  the 
propeller 


Left— Looking  along  the  V 
tpace  between  the  cylinder* 
ahowlng  tha  open  exhaust*, 
central  location  of  tha  Ignl. 
lion  unit  and  starting  motor 
awltch  In  front 
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Section  through  the  Knox  twelva-cyllndar  4^4  by  7  In.  aviation  angina,  ahowlng 

I  valva  rockara.  Tha  pump  drlva  la  alao  ahown 


aluminum  housing  for  the  timing  geurs  and  the  support  of 
the  water  pump,  air  pump,  ignition  apparatus  and  lighting 
generator. 

On  the  other  end  of  the  motor  is  a  heavy  special  aluminum 
casting  to  support  the  propeller  shaft  with  Itet  bearings  in 
which  the  ball  bearing  holes  are  lined  with  ateel  bushing  to 
the  aluminum.  This  casting  with  its  cover 
the  large  starting  gear  on  the  propeller  shaft 
as  well  as  for  supports  for  the  starting  motor,  switch,  etc. 

Drive  of  Engine  Accessories 

The  method  of  driving  the  different  motor  accessories  is 
through  a  longitudinal  drive  shaft  above  the  crankshaft  and 
driven  by  the  timing  gears.  This  drive  shaft  has  two  inte- 
gral spiral  gears  which  are  at  the  center  of  the  motor  for 
driving  two  vertical  shafts,  which  extend  up  through  tubes 
into  the  cylinder  heads  and  on  through  short  hollow  shafts. 
Each  vertical  shaft  terminates  in  a  splined  end  with  a 
splined  cap  piece  which  bolts  to  the  short  hollow  shaft.  This 
arrangement  permits  of  changing  the  relationship  of  the 
camshaft  to  the  vertical  shaft  for  valve  timing.  The  oil 
drainage  from  the  cylinder  head  passes  down  through  the 
ball  bearings  on  the  vertical  shaft  and  thence  through  the 
tubes  to  the  crankcase. 


all  of  the  moving 
parts  of  the  engine.  Oil  flow  originates  in  a 
pump  supported  from  the  upper  half  of  the 
crankcase  so  that  there  is  no  pump  connection 
between  the  pump  and  the  motor.  Steel  pipes 
cast  integrally  with  the  crankcase  register  with 
the  oil  pump  to  make  the  necessary  connec- 
tions. Oil  holes  drilled  in  the  case  for  lubrica- 
tion are  lined  with  steel  tubes  to  insure  against 
leakage.  The  main  oil  lead  extends  the  entire 
length  of  the  crankcase  and  has  holes  drilled  to 
the  crankshaft  bearings,  these  also  being  steel 
lined. 

The  oil  is  taken  in  the  crankshaft  bearing  at 
the  timing  gear  and  led  to  the  horizontal 
driveshaft  bearing  immediately  above  it,  and 
thence  is  led  through  the  hollow  driveshaft 
to  the  center  or  either  end  of  the  shaft, 
it  flows  through  copper  tubes  to  the 

the  cumshuft  supporting  brackets  into  the  hol- 
low camshaft,  thence  to  all  its  bearings  and 
to  the  hollow  rocker  arm  shafts  and  to  each 
rocker  arm.  The  result  of  this  oil  circulation 
is  that  valve-stems,  springs,  rocker  arms, 
rollers,  camshafts  and  other  moving  parts  are 
saturated  at  all  times. 

Timing  gears  are  oiled  by  the  throw-off  of 
the  crankshaft  bearing  at  that  end.  The  pro- 
peller gears  are  oiled  in  the  same  manner  at 
the  other  end.  Oil  pressure  is  from  40  to  70  lb., 
there  being  an  adjustable  regulator  on  the  side 
of  the  tank.  A  large  oil  screen  is  carried  in 
the  lower  half  of  the  crankcase  and  covers  the 
oil  pump  clear  up  to  the  upper  half  of  the  case 
This  screen  may  be  withdrawn  for  cleaning 
without  disturbing  any  mechanism.  On  the 
outside  of  the  crankcase  is  an  oil  gage. 

Double  Zenith  carbureters  are  placed  in  each 
side  of  the  engine,  outside  of  the  cylinder  blocks, 
thus  using  a  separate  carbureter  for  each  three 
cylinders.  There  is  nothing  on  the  outside  of 
the  engine  excepting  these  carbureters;  and 
there  is  nothing  in  the  V  between  the  blocks  ex- 
cepting the  two  breathers  rising  from  the  top  of 
the  crankcase. 

The  electric  starting  motor  and  the  lighting 
generator  are  built  into  the  engine,  the  former  so  that  start- 
ing is  by  pressing  a  button  which  throws  the  switch. 

Ignition  is  by  battery  type  with  the  current  furnished  by 
a  battery  for  starting,  but  with  the  running  current  from 
the  generator.  There  is  one  spark  plug  in  each  cylinder.  All 
six  priming  cocks  on  each  side  of  the  motor  can  be  operated 
at  once  by  a  pull-handle.  Gasoline  feed  is  by  pressure  fur- 
nished  by  a  two-cycle  type  of  air  pump  furnishing  pressure  of 
4  to  7  lb.  An  adjustable  regulator  is  attached. 

The  water  pump,  a  double  Impeller  type,  with  water  on 
each  side  of  the  impeller  to  avoid  thrust,  is  made  in  one 
assembly  and  driven  through  a  flexible  coupling  at  the  end  of 
the  crankshaft.  The  pump  has  one  intake  and  two  discharge 
pipes,  Which  lead  to  brass  taper  tubes  extending  alongside 
of  the  engine  on  either  side,  and  supplying  the  cylinder  blocks 
with  water  at  two  points  each.  The  water  rises  through  the 
cylinder  jackets,  passing  directly  into  the  heads  through 
registering  holes  and  flows  out  at  either  end  of  the  heads  as 
desired. 

The  propeller  shaft  is  supported  on  a  heavy  double-row, 
self-aligning,  ball  bearing,  with  a  thrust  taken  in  either 
direction  by  a  double  ball  thrust,  with  a  load  capacity  of 
2650  lb.  in  either  direction.    The  propeller  shaft  U  3%  in. 
(Continued  on  page  I 
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1 —  The  aluminum  alloy  piston  I*  provided  with  three  rings  and  a  aeries  of  small  oil 
holes  la  drilled  through  It  below  the  loweat  ring  groove.    The  connecting-rod  la  a 

drop  forging 

2 —  Two  vlewi  of  the  cylinder  head,  which  is  of  aluminum  alloy  cast  In  one  piece 

with  cast-Iron  valve  seats.    Note  the  four  valves  In  each  cylinder 

3 —  Detail  of  the  valve  rockers  which  operate  from  a  camshaft  located  Immediately 

above  the  cylinder  heads 

4 —  The  aluminum  cyllndera  are  cast  In  blocka  of  three  and  have  cast- Iron  linera 

pressed  In  place 

5—  The  crankshaft  Is  a  chrome-nlckel  forging  3  In.  In  diameter  and  has  large  bearing 

surfaces 

•—Mounting  of  the  starting  motor,  which  hae  a  single  reduction  gear  to  the 

crankshaft 
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Prlneeea  four-cylinder,  five, 
piumgir  tour'no  c.«r,  which 
Mill  for  f776.  Including  com 
Olete  equipment 


1917  Princess  Is  Larger 

Wheelbase  Increased  4  in. —  Rear  Axle 
Now  Floating— Two-Unit  Electric  System 


FOR  1»17  the  Princess  Motor  Car  Corp.  of  Detroit  is 
presenting  a  very  much  refined  product  as  compared 
with  the  previous  model.    The  factory  is  now  pushing 
production  and  deliveries. 

The  car  is  la  rue  r.  roomier  and  better  equipped.  The 
wheelbase  has  been  increased  from  104  to  108  in.  the  addi- 
tional 4  in.  being  used  for  body  space.  This  is  the  main  fac- 
tor in  making  the  car  larger  and  the  difference  is  immediately 
upparent  when  last  year's  rar  and  this  year's  are  side  by 
side. 

Floating  Rear  Axle 

In  addition  there  have  been  numerous  mechanical  alter- 
ations. The  rear  axle  design  is  entirely  different,  being 
floating  instead  of  semi-floating.  The  starting  and  lighting 
system  is  a  two-unit  device  instead  of  a  single-unit  one.  It 
is  Disco,  as  formerly.  With  the  new  installation  a  Bendix 
gear  is  used  for  the  starting  motor  whereas  the  motor-gen- 
erator outfiit  previously  used  had  a  silent  chain  reduction 
of  3  to  1. 

To  take  care  of  the  larger  car,  bigger  brakes  are  installed, 
they  are  12  by  2 %  in.,  instead  of  12  by  1%.  The  tires  are 
larger,  being  32  by  3^4  instead  of  30  by  3'i. 

In  the  engine  no  changes  of  importance  are  made  although 
there  are  perhaps  a  dozen  alterations  of  minor  consequence. 
The  position  of  the  magneto  is  new,  and  the  oiling  system 
changed  in  detail.    This  is  a  detachable  head  unit. 

The  speedometer  drive  is  from  the  transmission  gears. 


Appearance  has  also  been  given  atten- 
tion in  other  details,  particularly  in  the 
overhauling  of  the  fenders  and  running 
boards.  The  running  boards  are  now 
linoleum  on  wood,  aluminum-bound,  in- 
stead of  aluminum  on  sheet  metal.  This 
is  better  construction  right  through,  and 
besides  being  more  sightly  it  is  also 
stronger  and  does  away  with  rattles. 
The  front  fenders  are  so  formed  that 
they  are  virtually  sill  boards  also,  this 
temoves  all  the  cracks  and  prevents  the 
entrance  of  any  dirt  or  water. 

A  sloping  windshield  instead  of  a  ver- 
tical one  makes  not  only  for  appear- 
ance but  also  for  strength  in  taking  the 
strains  imposed  by  the  one-person  top. 
The  side  curtains  are  now  easier  to 
adjust. 

On  the  instrument  board  the  Van 
Sicklen  speedometer,  speedometer  light, 
ammeter,  oil  gage,  King  lock,  and  fuse 
box  with  spring-attached  cover,  are 
grouped  integrally.  By  taking  out  four 
screws  the  entire  instrument  assembly  can  be  lifted  out  for 
repair  or  inspection. 

Unit  Power  Plant 

The  engine  is  a  unit  with  the  clutch  and  gearset,  and  is 
a  four-cylinder,  L-head  block  design  with  valves  on  the  left. 
The  cylinder  dimensions  are  33t  by  4»«  in.,  giving  a  formula 
rating  of  22.1)  hp.,  and  a  piston  displacement  of  187.9  cu.  in. 

Conventional  practice  is  followed  in  the  engine  design.  It 
is  a  three-bearing  crankshaft  type.    The  valves  are  com- 


Driver'!  compartment  and  new  metal  Instrument  board  on  the 
1917  Princess.    All  wiring  la  Integral.    Board  la  of  dull  black 
enamel  with  Inatructlona  of  nickel  set  flush 
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posite,  having  cast-iron  heads  and  nickel 
steel  stems,  and  have  an  opening  in  the 
clear  of  1  %  in.  and  a  lift  of  7/37  in.  The 
outside  diameter  is  1  13/16.  They  are  ad- 
justable by  removing  the  side  plates  and 
turning  a  nut  on  the  end  of  the  push  rod. 

The  silent  chain  drive  for  the  timing 
gears  and  magneto  runs  in  oil  and  has 
provision  for  adjustment.  The  lighting 
generator  is  bIso  driven  by  silent  chain. 

Materials  Standard 

As  far  as  materials  arc  concerned,  the 
engine  is  in  line  with  usual  practice,  the 
connecting-rods  being  0.30  to  0.36  carbon 
steel,  drop  forged  and  heat  treated,  the 
crankshafts  are  0.35  to  0.40  carbon  steel, 
and  the  cylinders  and  pistons  of  cast  gray 
iron.  The  detachable  cylinder  head,  is  also 
of  cast  gray  iron. 

Oil  is  delivered  by  plunger  pump  driven 
from  the  No.  4  exhaust  cam,  to  a  dash  sight 
feed  and  thence  to  the  main  bearings  and 
thence  to  the  splash  troughs  where  the 
cylinders  and  other  internal  engine  bear- 
ings are  taken  care  of  by  the  dip  of  the 
rods.  The  silent  chain  drive  for  the  aux- 
iliary devices  is  also  cared  for  in  this  sys- 
tem by  a  separate  lead  which  keeps  the 
chain  submerged  in  lubricant 

Ignition  is  by  a  Splitdorf  Dixie  type  of 
magneto  and  carburetion  by  a  Schebler. 

From  the  engine  the  drive  is  transmitted 
through  a  single  steel  dry-plate  clutch  to 
the  Grant-Lees  three-speed  gearbox.  The 
drive  is  the  customary  shaft  with  two  universal*.  The  rear 
axle  is  floating  and  the  rear  springs  are  three-quarter  with 
the  main  leaf  of  vanadium  steel.  A  guaruntee  against 
breakage  of  the  main  leaf  is  given  for  2  years.  Tbe  wheels 
are  of  hickory  fitted  in  the  rear  with  the  12-in.  brake  drums. 
The  service  brake  is  external  contracting  and  emergency  in- 
ternal expanding  on  rear  wheel  drums,  as  shown  in  the  view 
of  the  axle  on  page  860. 

The  new  floating  rear  axle  is  amply  strong,  the  housing 
being  of  pressed  steel  with  a  double  lap  on  the  differential 
housing;  wall  thickness  is  B/32  in.    A  four-pinion  differential 


Both  sides  of  the  four-cylinder  L-head  unit  power  plant  ueed  In  the  1917  Prlnceaa. 
The  engine  haa  a  bore  of       and  a  stroke  of  4>/«  In.,  ojvlng  a  platon  displacement  of 
1(7.9  cu.  In.  and  a  formula  rating  of  22.5  hp. 


is  employed  with  six-spline  side  gears,  gear  ratio  being  4  to  1, 
with  twelve-tooth  pinion  and  the  gears  are  spirally  cut 
There  is  an  independent  adjustment  on  the  bearings.  Axle 
shafts  are  heat-treated  chrome-nickel  steel  and  1 '»  in.  in 
diameter.    Spokes  are  1H  in.  in  diameter. 

Fully  equipped  the  car  sells  for  $775,  f.o.b.  Detroit.  The 
standard  equipment  includes  electric  starting  and  lighting, 
speedometer,  Neverleak  one-man  top,  two-piece,  rain-vision 
windshield,  two  electric  lights  with  dimmer,  dash  lamp,  num- 
ber bracket,  robe  rail,  tire  holder,  extra  rim,  tool  kit  and 
electric  horn. 


Longitudinal  section  tnrounh  3H  by 
4>  j  in.  unit  power  plant  used  In  the 
1f17  Princess.  It  has  a  three-bear. 
Ing  crankshaft  and  five-bearing 
camshaft.  The  multiple-disk  clutch 
rune  In  oil 
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Two  New  Jeff ery  Sedans 


Four  and  Six-Cylinder 
Types  with  Removable 
Tops  for  Summer  Tour- 
ing Brought  Out  By 
Nash  Motors  Co. 

AS  announced  recently  in  the  news 
columns  of  The  Automobile,  the 
Nash  Motors  Co.,  Kenosha,  Wis.,  has 
brought  out  two  new  sedan  models  to 
meet  the  increasing  demand  for  in- 
closed cars  for  Winter  service.  The 
new  bodies,  however,  which  are 
mounted  on  both  the  four-  and  the  six- 
cyliqder  chassis,  have  removable  tops 
which  widen  the  scope  of  their  use- 
fulness throughout  all  seasons  of  the 
year.  Both  models  have  seating  ac- 
commoda^ons  for  seven  passengers, 
the  two  folding  seats  being  neatly 
concealed  when  not  in  use  in  the  backs 
of  the  front  seats,  which  are  divided, 
as  shown  at  the  right. 

The  four-cylinder  Jeffery  chassis 
has  a  wheelbasc  of  116  in.  and  the 
block  engine  is  3*4  by  B%.  A  three- 
specd-and-reverse  gearset  is  used  in 
connection  with  a  disk  clutch  and 
semi-floating  axle.  The  six  has  a  125 
in.  whecJbase  and  the  engine  is  3% 
by  4S.    Rear  axle  is  semi-floating. 

Both  bodies  are  two-door  constructions,  a  feature  which 
enabled  the  designers  to  provide  unusually  wide  doors,  while 
the  aisle  between  the  front  seats,  which  makes  this  arrange- 
ment possible  is  of  ample  width  to  permit  the  passage  of 


New  nvin  piiHngtr  M<t«n  body  mounted  on  Jeffery  tlx. cylinder  chaaale  and 
■  eiiing  for  11.&30.    Tha  extreme  almpllclty  and  severe  llnea  are  charactarlstlc  of  ths 
deaign.   Nota  how  cloeely  tha  fandara  follow  tha  wheal  contoura 

the  occupants  of  the  front  seats  to  the 
rear  and  vice  verge  without  incon- 
venience. Like  the  doors,  the  win- 
dows, which  are  of  the  French  plate 
type,  are  of  noticeably  liberal  dimen- 
sions, the  rear  window  being  31  in. 
wide  and  19%  in.  in  height.  These 
windows  drop  5  in.  to  give  adequate 
ventilation  in  warm  weather,  provid- 
ing a  good  circulation  of  air  without 
permitting  a  draft  on  the  heads  of  the 
passengers. 

Upholstery  is  of  gray  whipcord  and 
roll  curtains  on  the  windows,  with 
numerous  other  touches  of  luxurious 
refinement  aid  the  work  of  the  Nash 
engineers  in  giving  the  new  sedans 
all  the  comforts  of  a  standard  high- 
priced  limousine.    To  insure  entirely 
weatherproof  qualities  in  the  top,  in  all  conditions  of  wind, 
rain,  snow  or  sleet,  a  series  of  painstaking  experiments  were 
made.   As  a  final  touch,  the  large  dome  light  in  the  center  of 
the  top  was  provided  for  light  and  warmth. 


Interior  of  tha  new  Jeffery  aedan  body,  arrow- 
ing tha  divided  front  aaata,  wide  door  and 
dome  light  In  tha  calling 


Knox  Aviation  Twelve  Tested 

(Continurd  from  page  858) 


diameter  bored  out  to  leave  Mi-in.  wall.  On  this  shaft  is 
located  the  starting  gear  which  through  a  train  of  gears 
connects  with  a  starting  motor  by  roller  clutch. 

Propeller  Hub  Mounting 

The  propeller  end  of  the  shaft  is  tapered  to  take  the  pro- 
peller hub  which  it  drives  through  four  heavy  integral  jaws. 
The  propeller  hub  is  drawn  onto  this  shaft  by  right-hand 
nut  and  locked  by  a  left-hand  plug.  The  propeller  hub  with 
its  inside  flange  is  in  one  piece,  incorporating  the  jaws  to  en- 
gage the  corresponding  jaws  on  the  propeller  shaft.  The 
propeller  hub  is  splincd  on  the  outboard  end  to  take  the 
splined  flange,  thus  giving  an  allowable  thickness  of  pro- 
peller of  from  5  to  9  in.  The  propeller  is  clamped  into  place 
by  eight  bolts  passing  through  both  flanges.  The  propeller 
shaft,  as  well  as  the  crankshaft  at  this  end,  is  splined  to 
take  the  propeller  gears.  Spline  construction  is  very  general 
throughout  the  motor. 

Tachometer  Driven  from  Camshaft 

A  tachometer  is  provided  and  driven  from  one  end  of  the 
camshaft.  It  indicates  propeller  speed  from  500  to  1500  r.p.m. 
The  horizontal  drive-shaft  projects  through  the  gearcase 


cover,  so  that  the  pulley  may  be  added  to  drive  a  wireles* 
generator  if  necessary. 

At  a  test  of  this  motor  made  at  the  Knox  factory  Saturday, 
Nov.  11,  a  run  of  8  hr.  was  made.  During  the  first  7  hr.  the 
engine  speed  was  from  1400  to  1600  r.p.m.,  pulling  a  load  of 
200  to  245  hp.  For  the  last,  or  eighth,  hour  the  speed  was 
1600  r.p.m.,  pulling  a  load  of  300  hp.  The  average  horse- 
power for  the  8  hr.  was  243,  giving  a  total  of  1948  hp.  hr. 
with  a  gasoline  consumption  of  198.4  gal.  This  is  0.612  lb. 
per  hp.  hr.,  which  could  scarcely  be  taken  as  a  fair  test,  as 
you  cannot  expect  to  get  a  true  test  with  one-quarter  and  one- 
half  throttle  conditions. 

No  Air  Blown  on  Plugs 

After  the  test  had  been  under  way  for  40  min.  a  stop 
of  2  min.  was  made  to  change  a  spark  plug,  but  after 
this  no  spark  plugs  were  changed  and  no  air  of  any  kind 
blown  upon  the  plugs.  The  water  temperature  was  108  deg. 
Fahr.  at  the  entrance  and  140  Fahr.  at  the  discharge.  Air 
temperature  was  62  Fahr.  at  the  start  and  78  Fahr.  at  the 
finish,  in  the  testing  room. 

The  test  was  made  with  a  Sprague  electric  dynamometer, 
as  shown  in  the  illustration  at  the  top  of  page  856. 
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Myle-Maker  for  Ford» 

THE  Mylc-Maker  is  an  automatic 
auxiliary  air  adjustment  for  the 
standard  Ford  carbureter.  A  pen- 
dulum valve,  actuated  by  the  incoming 
air,  hangs  in  a  housing  bolted  to  the  air 
intake.  It  is  secured  by  a  set-screw,  and 
may  be  fastened  on  by  the  owner  in  a 
very  short  time.  When  starting  and  at 
low  speeds  the  valve  restricts  the  air 
supply  and  causes  a  rich  mixture  to  be 
sent  to  the  engine;  but  at  high  speeds  it 
is  swung  open,  admitting  more  air.  It  is 
claimed  that  the  device  gives  an  easy 
starting  mixture,  aB  well  as  an  econom- 
ical mixture  at  normal  speeds.  Price, 
$5.— Myle-Maker  Co.,  323  East  Twenty- 
third  Street,  Chicago. 

Corning  Conaphore 

The  Corning  Conaphore  is  a  device  for 
preventing  glare  from  headlights  or 
spotlights.  It  is  made  either  of  yellow 
tinted  glass,  styled  "Novoil,"  or  of  clear 
glass,  having  a  smooth  outer  surface  and 
a  series  of  horizontal  corrugations  on 
the  inner  surface.  These  corrugations 
are  ?aid  to  bend  the  light  rays  down, 
until  at  no  point  are  they  more  than  42 
in.  above  the  road.  The  yellow  tinted 
glass  is  claimed  to  absorb  the  violet  and 
blue  rays,  prevent  glare,  and  transmit  a 
ray  that  penetrates  fog  or  dust.  The 
sizes  vary  by  %  in.  steps  from  3  in. 
diameter  to  11%  in.  Price,  Novoil,  or 
yellow  tinted  glass,  3  to  4%  in.,  $1.30 
per  pair.  Clear  glass,  80  cents  per 
pair.  Other  sizes  in  proportion. — E.  A. 
Cassidy  Co.,  30  East  Forty-second 
Street,  New  York. 

Paramount  Snubbera  for  Fords 

These  snubbera  retard  the  upward  mo- 
tion of  the  body  when  recovering  from  a 
shock.  One  is  installed  on  each  end  of 
the  rear  spring  and  consists  of  a  resilient 
compression  spring  anchored  in  castings 
that  are  held  in  place  by  two  cantilever 
springs.  A  strong  webbing  strap  which 
buckles  around  the  axle  is  fastened  to 
the  casting  at  the  top  of  the  compression 


Myle-Maker  air  adjustment  for  Ford  car* 


Warner  crank  lock  attached  to  Ford 


Herman  tire  chain  for  truck* 


spring.  The  lower  casting  is  attached  to 
the  car  spring  by  means  of  a  tie-plate 
and  two  bolts.  The  installation  only 
requires  that  the  snubber  be  bolted  to 
the  rear  spring,  and  the  strap  fastened 
around  the  axle,  all  of  which  may  be 
done  by  the  owner  in  a  few  minutes. 
Price,  $6. — Detroit  Engineering  Prod- 
ucts Co.,  Detroit,  Mich. 

Warner  Lock  for  Fords 

The  crank  of  the  Ford  is  locked  in 
mesh  with  the  crankshaft  and  the  motor 
may  not  be  turned  over  until  the  lock 
is  released.  A  hinged  metal  member  U 
bolted  over  the  front  spring  clip  and 
carries  a  heavy  padlock  that  permits  the 
crank  to  be  held  in  mesh  with  the 
crankshaft.  Price,  $1.50. — G.  H.  Warner 
Co.,  318  Century  Building,  Indianapolis, 
Ind. 

Campbell  Radiator  Cover 

The  unlined  covers  are  made  of  water- 
proof fleece-lined  material  with  adjust- 
able doors.  The  two-ply  is  imitation 
leather,  waterproof,  and  the  outside  is 
lined  with  kersey  blanket  material  quilt- 
ed. Price,  Ford  unlined  radiator  cover, 
$1.38;  Ford  unlined  engine  cover,  $1.14; 
Ford  lined  two-ply  radiator  cover,  $1.58; 
Ford  lined  two-ply  engine  cover,  $1.46. 
AH  other  cars  in  proportion. — Perkins- 
Campbell  Co.,  622  Broadway,  Cincinnati, 
Ohio. 

Herman  Truck  Tire  Chains 

This  device  provides  Increased  traction 
by  means  of  three  double  cross-chains 
locked  to  each  of  the  rear  wheels.  Each 
cross-chain  is  double,  hence  smaller  than 
the  equivalent  single  chain  and  said  to 
reduce  vibration.  Price,  per  set  of  six 
double  chains,  3  to  3%  in.,  $5;  4  to  4V4 
in.,  $6.50.  Dual  tires,  5  in.,  $13;  6  in., 
$15;  7  in.,  $17.— Herman  Mfg.  Co.,  1420 
Pennsylvania  Avenue,  Washington,  D.  C. 

Allen  Gloves 

These  are  heavy,  warm  gloves  for  au- 

tomobiling  in  winter.   Over  a  detachable 


Corning  Conaphore  glare  preventer 
venter 


Campbell  radiator  and  hood  cover 


Paramount  anubber  for  Ford  cara 
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Genollte 


lighting  system  Installed  on  a 
Ford  angina 


woolen  glove  is  the  leather  glove  proper, 
that  may  be  worn  separately  if  desired. 
These  gloves  arc  made  in  mitten,  one- 
Anger  and  glove  shapes,  finished  either  in 
black  or  tan  leather.  One  of  the  many 
styles  the  company  makes  is  illustrated 
herewith.  They  sell  for  $5  per  pair. — • 
Allen  Glove  Co.,  Gloversville,  N.  Y. 

Stevens  Valve  Stem  Reamer 

By  the  use  of  the  valve  stem  reamer 
guide  and  the  special  reamer,  the  worn 
valve  guides  of  the  Ford  motor  may  be 
reamed  1/64  in.  and  fitted  with  the  spe- 
cial valves  having  an  oversized  stem. 
The  reamer  guide  is  held  in  the  valve 
seat  by  means  of  a  clamp  bolted  in  an 
adjacent  cylinder-head  bolt  hole,  holding 
the  reamer  in  alignment  and  insuring  an 
accurate  job.  The  special  valves  supplied 
are  of  good  quality,  having  the  head  elec- 
trically welded  to  the  stem,  which  is  1/64 
in.  oversize.  Price,  valve  stem  reamer, 
tl.50;  valve  stem  reamer  guide,  $1.50; 
oversize  valves,  20  cents  each. — Stevens 
&  Co.,  375  Broadway,  New  York. 

Amazon  Tire 

The  Amazon  is  a  reinforced  non-skid 
cire,  as  shown  in  the  illustration.  Just 
below  the  outer  edges  of  the  tread  heavy 
breaker  strips  are  placed  above  the  fab- 
ric body.  It  is  claimed  that  these  strips 
absorb  the  shocks  and  strains  that  other- 
wise would  be  transmitted  direct  to  the 
tire  carcass,  and  thus  increase  the  life  of 
the  tire.  Price,  39  by  3V4,  $14.76;  32  by 
3%,  $17;  34  by  4,  $24.50,  and  36  by  4V4, 
$35.50. — Amazon  Tire  A  Rubber  Co.. 
Akron,  Ohio. 

Genolite  Lighting  System 

This  lighting  system  for  ford  cars  in- 
cludes a  2-volt  generator,  a  single-cell 
storage  battery,  two  side  lights,  a  tail 
light  and  a  switch,  together  with  all 
brackets  and  wiring  necessary  to  make 
the  installation.  The  generator  is  mount- 
ed on  a  bracket  secured  by  the  two  hose- 
coupling  bolts  to  the  forward  end  of  the 
motor.  The  cut-out  mounted  on  this 
bracket  automatically  connects  and  dis- 
connects the  generator  and  the  battery 
at  the  varying  engine  speeds.  The  gen- 
erator is  driven  by  a  spiral  wire  belt 
from  a  split  pulley  attached  to  the  fan 


STORAGE  QATTE8V 
Genolita  lighting  eyetem  complete  outfit 


p.  D.  Q.  ipark  plug  which  operatea  on 
the   bayoret   lock  principle   to  elmpllfy 
cleaning  and  priming 


Allen  glovea  are  made  In  aeveral  styles 
Thle  haa  a  detachable  Inner  glove 


The  wiring  is  of  the  grounded  system, 
the  wires  being  of  various  colors  and 
properly  labeled  to  eliminate  wrong  con- 
nections. The  battery  is  of  40-amp.-hr. 
capacity  and  guaranteed  for  15  months. 
The  generator  will  generate  from  8  to 
10  watts,  and  is  said  to  be  more  than 
ample  to  take  care  of  the  complete  lamp 
load.  No  machine  work  is  required  in 
the  installation,  and  it  is  claimed  that 
the  work  may  be  done  in  2  hr.  Price, 
$19.85,  f.o.b.  Detroit— Detroit  Starter 
Co.,  Detroit,  Mich. 

P.  D.  Q.  Spark  Plug 

The  P.  D.  Q.  is  a  two-pieced  plug  hav- 
ing  a  detachable  porcelain.  The  union 
between  the  porcelain  and  the  shell  if 
made  tight  by  accurately  machining  the 
joint,  and  is  held  by  means  of  a  bayonet 
catch.  The  construction  is  claimed  to 
be  durable,  to  permit  easy  inspection  and 
cleaning,  and  to  offer  a  ready  means  of 
priming.  The  plug  is  made  either  with 
the  in.  standard  S.  A.  E.  or  metric 
thread.  Price,  $1;  extra  porcelain,  75 
cents. — Wolverine  Spark  Plug  Co-.  De- 
troit. 

lTniveraai  Master  Wrench 

A  new  principle  is  employed  in  this 
wrench,  which  may  be  used  for  turning 
square  or  hexagonal  nuts,  or  for  pipe.  It 
has  a  non-adjustable  V-shaped  jaw,  one 
side  of  which  has  fine,  sharp  teeth  and 
the  other  is  provided  with  a  transverse 
V-block  which  slides  on  this  member  of 
the  jaw.  This  block  is  so  shaped  that  it 
will  receive  a  square  nut,  a  hexagonal 
nut  or  a  pipe  or  rod  and  as  soon  as  pres- 
sure is  applied  to  the  handle, 
will  jam  the  work  firmly  against 
the  other  jaw.  Quick  adjust- 
ment is  provided  because  it  is 
only  necessary  to  move  the  V- 
block  along  the  jaw  and  there  if 
nothing  to  hinder  this  motion. — 
Shepard-Prince  Co.,  18  East 
Forty-first  St.,  New  York  City 


Stevena  valva  atom  reamer 
for  Fords 


A  eectlon  of  the  Amazon  reinforced  non-akld 
tire,  showing  strong  Inner  structure 
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Factory 


obtain  the  2000  additional  which  arts 


Goodyear  Tire  &  Rubber  Co.,  Akron, 
Ohio,  has  leased  10,000  acres  of  cotton 
ami  near  Chandler,  Tex.,  and  has  en- 
gaged  E.  W.  Hudson,  formerly  govern- 
ment cotton  expert,  to  take  charge  of 
the  plantation.  The  company  will  en- 
gage in  the  raising  of  long  staple  Egyp- 
tian cotton  for  the  manufacture  of  auto- 
mobile tires,  it  is  stated. 

Shortage  of  skilled  labor  grows  more 
acute  each  day,  and  the  condition  is  gen- 
eral throughout  Wisconsin.  The  motor 
car  and  truck  industry  is  feeling  the  re- 
sult. The  Four  Wheel  Drive  Auto  Co., 
Clintonville,  Wis.,  is  advertising  heavily 
in  Milwaukee  and  Chicago  newspapers 
for  fifty  turret  and  engine  lathe,  milling 
machine  and  drill  press  operators;  ten 
bench  hands;  ten  assemblers,  and  two 
inspectors,  but  has  been  able  to  get  only 
a  very  small  number  of  men.  From  800 
to  1200  skilled  machinists  would  be  given 
immediate  employment  if  they  were  avail- 
able. 

At  the  present  rate  of  rubber  plant 
growth  and  activity  in  Akron  it  looks  as 
if  15,000  more  men  would  be  needed  in 
that  city  by  March  of  the  coming  year. 

The  Firestone  Tire  &  Rubber  Co.  is 
now  employing  7000  men  as  against  3600 
last  year.  This  company  now  has  four 
new  buildings  under  construction,  Good- 
year has  eleven,  Goodrich  five,  and  Mil- 
ler two. 

The  Miller  company  used  to  employ 
500  men.  It  now  has  1750  on  its  payroll. 
The  Goodrich  factory,  biggest  of  all.  now 
and  is  unable  to 


at  the  plant  of  the  Westcott 
Motor  Car  Co.,  Springfield,  Ohio,  has  in- 
creased about  two  and  one-half  times 
that  of  a  year  ago  and  a  further  increase 
is  expected  within  the  next  half  year. 
The  present  output  is  twenty-five  cars  a 
day. 

Last  July  the  factory  was  removed 
from  Richmond,  Ind.,  to  its  present  loca- 
tion. The  company  was  organized  in 
Richmond  in  1869  and  became  prominent 
as  a  manufacturer  of  horse-drawn  vehi- 
cles. The  increased  demand  for  its  au- 
tomobile necessitated  the  removal  to 
larger  quarters,  which  are  used  entirely 
for  the  manufacture  of  the  car. 

The  new  plant  consists  of  a  three-story 
building,  consisting  of  176,000  sq.  ft.  of 
manufacturing  space. 

Macon  Motor  Car  Salea  Co.,  St.  Louis, 
will  be  organized  at  once  to  sell  The 
Macon,  a  car  assembled  at  the  factory 
of  The  All  Steel  Automobile  Co.,  Macon, 
Mo.  Salesrooms  at  2206  Locust  Street 
have  been  leased. 

"Efficient  Methods  in  Making  Brake 
Renewals"  is  the  title  of  a  folder 
recently  issued  by  General  Asbestos  A 
Rubber  Co.,  Charleston,  S.  C,  manufac- 
turer of  the  Garco  brand  of  brake  lining. 
This  folder  is  written  in  plain,  under- 
standable style,  and  is  designed  to  enable 
the  inexperienced  motorist  to  reline  his 
brakes  with  perfect  success. 

Anger  Engineering  Co.,  301-305  Six- 
teenth Street,  Milwaukee,  which  manu- 
factures the  A.  E.  C.  custom-built  cars  and 
operates  a  large  service  shop,  has 
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pleted  arrangements  for  the  establish- 
ment of  a  large  new  plant  at  Twenty- 
sixth  and  State  Streets,  Milwaukee.  The 
building  will  be  of  fireproof  construction, 
130  by  120  ft.,  one-story  and  basement, 
and  contain  the  machine  shop,  factory, 
service  shop  and  a  public  garage,  to- 
gether with  offices  and  salesroom  for  the 
Ford  agency  recently  acquired  by  the 
Anger  company,  and  now  conducted  in 


separate  quarters  at  1517-1519  State 
Street 

Monarch  Tractor  Co.,  Chicago,  has 
taken  over  the  John  Dornfeld  Iron  Works, 
Watertown,  Wis.,  which  in  recent  months 
have  been  devoted  to  the  manufacture 
of  farm  tractors  and  sugar  cane  harvest- 
ing machinery.  The  Monarch  company, 
a  South  Dakota  corporation,  is  capitalized 
at  $250,000  and  now  has  more  than 
$400,000  worth  of  orders  booked.  The 
tractor  is  styled  the  Never-Slip  and  is 
built  in  sizes  from  6  to  50  hp.  The 
45-hp.  type  is  used  as  the  motive  power 
of  the  Luce  sugar  cane  harvester,  an 
11-ton  machine  which  does  the  work  of 
forty  to  sixty  men  on  sugar  plantations. 

Maxwell  Motor  Co.  at  Kansas  City, 
Mo.,  has  already  started  work  on  the 
new  assembling  plant  there,  which  will 
be  ready  for  occupancy  about  the  first  of 
the  year  and  which  will  cost  $300,000. 
Bids  are  in  for  the  erection  of  a  large 
assembly  plant  at  Windsor,  Canada, 
where  the  Maxwell  company  plans  to 
erect  a  building  100  by  300  ft,  four 
stories  high.  It  is  planned  to  establish 
a  chain  of  assembly  plants  throughout 
the  country,  and  a  site  has  already  been 
*  at  Minneapolis. 


The  Automobile  Calendar 


ASSOCIATIONS 

v'ov.  22 — Boaton.  Mas*..  National 
Aiwn.  of  Automobile  and 
Accessory  Jobbers'  Mint- 
ing. 

Dec,  I-l — Electricians'  Country- 
wide Celebration. 

Jan.  »— New  York  City.  National 
Automobile  Chamber  of 
Commerce,  Annual  Ban- 
quet at  Waldorf-Astoria. 

■  an.  9-11 — New  York  City,  So- 
ciety of  Automobile  Engi- 
neer* Mld-Wlnter  meeting. 
Thursday,  Jan.  11.  S.  A. 
E.  day.  Annual  Banquet, 
Hotel  Blltmore,  Special 
perform  ance  Zlegfeld's 
Midnight  Folllea. 

Ian.  10— New  York  City.  Motor 
and  Accessory  Manufac- 
turers' Banquet.  Waldorf- 
Aatorla. 

Nov.  16— New  York  City.  8.  A.  E. 

Meeting. 
Nov.  23— Philadelphia,  Pa.,  S.  A. 

E.  Meeting. 
Dee.  7 — Baltimore,  Md..  Safety 

First  Convention  of  Safety 

First  Federation  of  Amer- 


CONTESTS 

vov.  i«  and  11 — Santa  Monica. 
Cal..  Vanderbllt  Cup  and 
Grand  Prix  Racea. 

tfov.  is— Phoenls.  Arts..  100- 
mlte  free-for-all  Track 
Kace.    Arizona  State  Fair. 

Nov.  24  and  2f>— Newark.  N.  J  . 
24-Hr.  Endurance  Run  of 
N.  J. 


Nov.  JO — Unlontown,  Pa..  Speed- 

way  liner 
Nov.  80— Loa  Angelea.  Cal..  As- 
dway    200  -  mile 
hip  Race. 

1?17 

April— Loa  Angelea  to  I 

City  Road  Race. 
May  1»— New  York 

Race  on  S"~ 

Speedway. 
May  SO— Indianapolis  Speedway 

Rue*.  Championship. 
June  I—  Chicago.  III..  Speedway 

Race,  Championship. 
June      23  —  Cincinnati,  Ohio, 

Speedway  Race. 
July  4— Omaha,  Neb..  Speedway 

Race,  Championship. 
July    14  — Dea    Motnea,  Iowa, 

Speedway     Race,  Cham- 

pionahlp. 
July  2* — Tacoma.  Wash..  Speed- 
way Race.  Championship 
Aug.  4— Kanaaa  City  Speedway 

Race 

Sept.  I — Cincinnati.  Ohio.  Speed- 
way Race.  Championship. 

Sept.  15  —  Providence,  R.  I., 
Speedway  Race,  Cham- 
pionship. 

Sept,  20— New  York^  Speedway 

Oct.  S-Kana 
Race 

Oct.  IS— Chicago  I  . 
Oct.  27  — New  York 
Race 


Nov. 


SHOWS 

10-1S— providence.  R. 


Nov.    20-2S— Worcester. 

Show,   Worcester  _ 

W  or  caster  Automobile 
Dealers'  Asan. 
Dec.    2-»  —  Springfield,  Maaa., 

Show,  Auditorium.   H.  W. 

Stacey.  Mgr. 
Dec.  18-10 — San  Francisco.  CaL, 

Automobile  Salon  I)e  Luxe. 

Palace  Hotel  I.  R.  Galea, 

Mgr. 

Dec.  30-Jnn.  « — Cleveland.  Ohio, 
Sixteenth  Annual  Show, 
ttlgmore  Coliseum.  Cleve- 
land Automobile  Club. 

Jan.— Flrat  Pan-American  Aero- 
nautic Exposition.  New 
York  City:  Aero  Club  of 
America.  American  Society 
of  Aeronautic  Engineers, 
Pan-American  Aeronautic 
Federations. 

Jan.  2-10 — New  York,  Automo- 
bile Salon,  Hotel  Astor.  J. 
It  Eustls,  Mgr. 
Jan.  (-IS  —  New  York  City. 
Show,  Grand  Central  Pal- 
ace, National  Automobile 
Chamber  of  Commerce. 

Jan.  S-10— Fort  Dodge,  Ia„ 
State  Convention,  Iowa 
Retail  Automobile  Dealers' 
Asan. 

Jan.  20-27— Detroit.  Mich..  Kth 
Annual  Show,  Detroit  Au- 
tomnhll*  Dealers'  Aaan 

Jan.  2?-27— Rochester.  N.  Y., 
Show.  Expoeitlon  Park. 
Rochester  Auto  Trade* 
Assn.  • 

Jan.  23  27-Bnltlmore.  Md.. 


tlonal  Au 
bar  of  Cor 

Jan.  2«-27— Montreal,  Que.,  Au- 
tomobile Trade  Aaan. 

Fab  — Newark,  N.  J..  Show.  Flral 
Regiment  Armory. 

Feb.  3-10— Minneapolis,  Minn.. 
Show,  Mlnneapolla  Auto- 
mobile Trade  Aaan. 

Feb,  10-1S— San  Francisco.  Cal.. 
Pacific  Automobile  Show, 
G.  A.  Wahlgreen.  Mgr. 

Fab.  l»-2S-8t.  Louis.  Mo..  Show. 
Auto  Manufacturers'  and 
Dealers*  Asan 

Feb.  1»—  Plttatleld.  Maaa..  Show, 
Armory.  J.  J.  Callahan. 
Mgr. 

Feb.  l»Ti— Duluth,  Minn..  Show, 
Duluth  Auto  Dealers' 
Assn.,  Armory. 

Feb.  19-24 — Syracuse.  N.  T., 
Show,  state  Armory,  Syra- 
cuae  Dealers'  Aaan. 

Feb  2*s-March  I — Omaha.  Neb., 
Show:  Auditorium.  Omaha 
Automobile  Show  Aaan. 

March  1,  2.  3—  I'rhonn.  HI.,  Show, 
Automobile  Trade  Aaan.  of 
Champaign  Co.  Armory 
of  the  University  of  III. 

March  «-10— Boaton.  Mass.. 
Show.  Mechanloa-  Rldg . 
Boston  Automobile  Deal- 
ers Assn. 

March  «-10— Ft.  Dodge,  Iowa. 
Northern  Iowa  Show,  New 
Terminal  Warehouse,  O. 
W.  Tremaln.  Secretary. 

March     14-17  —  Davenport.  la.. 
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Personal 

Drum  has  been  made  the  su- 
perintendent of  production  for  the  Spring- 
field  Body  Co.  Mr.  Drum  was  formerly 
connected  with  the  Haynes  Mfg.  Co. 

The  Springfield  Body  Co.  will  move  to 
its  new  plant  at  Springwells,  near  De- 
troit, by  Feb.  15  and  will  have  a  capac- 
ity of  100  bodies  per  day.  At  present 
the  company  has  a  capacity  for  thirty- 
five  bodies  daily. 

Calvin  Dunlap  has  become  the  vice- 
president  of  the  International  Commer- 
cial Corp.  of  New  York.  Mr.  Dunlap  was 
formerly  the  export  manager  for  the 
Hupp  Motor  Car  Co. 

J.  E.  Turk,  formerly  connected  with  the 
Thomas  B.  Jcffery  Co.,  Kenosha,  Wis., 
has  been  appointed  sales  representative 
of  the  Chalmers  Motor  Corp.  in  Central 
West  territory. 

C.  F.  Barth  has  been  appointed  works 
manager  for  the  C.  F.  Wilson  Body  Co. 
Mr.  Barth  was  formerly  the  factory  and 
production  manager  for  the  Murphy 
Chair  Co. 

A.  E.  Glnek,  purchasing  agent  for  the 
Packard  Motor  Car  Co.,  New  York  City, 
has  resigned.  He  has  become  president 
and  general  manager  of  the  Abbott 
Motor  Equipment  Co.,  this  city,  distrib- 
utor for  the  Warner  lens.  Block  mirror- 
scopes,  Am sco  jacks  and  Twombly  foot 
pumps.  S.  S.  Frankenstyne  remains  as 
treasurer  and  sales  manager.  H.  T.  Ste- 
venson succeeds  Mr.  Gluck  as  Packard 
purchasing  agent,  while  W.  C.  Lyons 
takes  up  his  work  as  head  of  the  acces- 
sory department. 

A.  S.  Gilchrist  has  been  appointed 
manager  of  the  Maxwell  Motor  Sales 
Corp.,  Baltimore,  Md.  He  succeeds  L. 
A.  Tilley,  who  resigned.  E.  A.  McKee,  of 
the  efficiency  sales  promotion  depart- 
ment of  the  Maxwell  company,  has  been 
attached  to  the  local  office  indefinitely. 
Mr.  Gilchrist  is  a  former  newspaper  man, 
but  has  been  with  the  Maxwell  com- 
pany for  more  than  three  years.  He 
has  been  attached  to  the  sales  depart- 
ment and  was  also  southwestern  man- 
ager with  headquarters  at  Houston,  Tex. 

J.  R,  Blocher,  formerly  branch  mana- 
ger of  the  Prest-O-Lite  Co..  in  Balti- 
more has  been  appointed  division  mana- 
ger and  will  make  his  headquarters  here. 
E.  W.  Carpenter,  who  has  been  with  the 
company  for  a  long  time  becomes  branch 
manager  in  Baltimore. 

J.  A.  Muir,  who  was  with  the  D.  E. 
Truck  Co.  in  Baltimore  and  for  a  num- 
ber of  years  with  the  Mar-Del-Mobile 
Co.,  Packard  and  Saxon  agent*,  has  been 
appointed  sales  manager  of  the  Monu- 
mental Motor  Car  Co.,  Kisselkar  repre- 


A.  E.  nertsig,  manager  of  the  Balti- 
more branch  of  the  Goodyear  Tire  &  Rub- 
ber Co.,  Akron,  O..  has  been  appointed 
manager  of  the  Washington  branch  of 
the  company  and  will  take  care  of  the 
territory  in  both  sections.  L.  J.  Gemmil, 
who  was  manager  of  the  Washington 
branch  will  look  after  all  of  the  gov- 
ernment business  exclusively. 

E.  T.  Col*,  manager  of  the  Akron 
Tire  &  Rubber  Co.,  Baltimore,  Md., 
Ajax  distributor,  has  taken  the  state 
agency  for  the  Cleveland  Standard  Tire 
&  Rubber  Co.  Charles  E.  Brooks  will  be 
in  charge  of  the  wholesale  bnsiness 
throughout  the  state. 


Harry  Lowenstein  has  become  mana- 
ger of  the  R.  M.  Stein  Co.,  Baltimore, 
Md.  F.  M.  Sandy  has  become  sales  man- 
ager, and  Charles  Foutz,  factory  super- 
intendent. The  company  operates  two 
separate  lines  and  handles  the  Moon  and 
Ford. 

A.  E.  Dixon  has  been  made  a  member 
of  the  advertising  department  of  the 
Chalmers  Motor  Co.,  Detroit.  Before 
joining  the  staff  of  the  Chalmers  he  was 
connected  with  the  advertising  depart- 
ments of  the  Hupp  Motor  Car  Corp. 
nnd  the  Packard  Motor  Car  Co.  Mr. 
Dixon  will  edit  Chalmers  Shop  and  Ser- 
vice, and  will  prepare  pamphlets  and 
other  literature.  The  Chalmers  Illus- 
trated News  has  recently  made  its  ap- 


A.  H.  BaUey  has  entered  the  Chemi 
Co.,  Richmond,  Va.,  and  has  been  elected 
vice-president. 

M.  A.  Steele,  late  manager  of  the 
Henney  Buggy  and  Stephens  Motor 
branches  of  the  Moline  Plow  Co.,  at 
Free  port,  III.,  has  been  appointed  gen- 
eral sales  manager  of  the  Stephens  Mo- 
tor branch  with  headquarters  at  Moline, 
III.,  H.  J.  Leonard,  who  has  been  assist- 
ant manager,  succeeds  Steele  at  Free- 
port. 

F.  C.  Herschbach,  of  St.  Louis,  has  re- 
signed as  assistant  sales-manager  for 
the  Commercial  Auto  Body  Co.  of  that 
city,  for  a  similar  position  with  the  R. 
Haas  Electric  &  Mfg.  Co.,  Springfield, 
III. 

G.  O.  Smalley  has  been  elected  first 
vice-president  and  general  manager  of 
the  Bound  Brook  Oilless  Bearing  Co., 
Bound  Brook,  N.  J.  He  succeeds  the  late 
I-eigh  Stanley  Bache. 

F.  H.  Whitman,  formerly  of  Dodge 
Brothers,  Detroit,  has  been  appointed 
production  engineer  of  the  National  Mo- 
tor Vehicle  Co.,  Indianapolis. 

H.  H.  Brooks  has  been  appointed  su- 
perintendent of  agencies  at  the  Madison 
plant,  Anderson,  Ind.  Brooks  was  one 
of  the  original  incorporators  of  the  Mar- 
athon Motor  Works,  Nashville,  Tenn., 
where  he  served  several  years  as  sales 
and  advertising  manager.  He  was  later 
connected  with  the  Wayne  Works,  Rich- 
mond, Ind.,  and  still  later  with  R.  A. 
Palmer  in  the  Pontiac  Chassis  Co.,  Pon- 
tiac,  Mich.,  in  the  same  capacity. 

Alran  T.  Fuller,  who  handles  the 
Packard  line  in  Eastern  New  EntrlanH 
from  Portland,  Me.,  to  Providence,  R.  I., 
has  been  elected  to  Congress  from 
Massachusetts.  He  entered  the  fight  at 
the  last  minute  as  an  independent 
ngainst  Congressman  Ernest  Roberts. 

Dealer 

Stndebaker  line  has  been  dropped  by 
the  Corson-Berry  Co.,  Springfield,  Mass.. 
and  the  Paige  taken  on  its  place.  The 
Berker-Stutz  Co.,  has  taken  on  the 
Studcbaker  and  moved  to  new  sales- 
rooms. W.  F.  Cassidy,  who  has  the 
Grant  Six,  has  moved  into  new  quarters. 
The  Western  Massachusetts  Ixmgford 
Co.  has  shifted  to  453  Worthington 
Street.  The  Harrington-Gifford  Co. 
handling  the  Hudson  Six,  has  also  moved. 

National  SbIcs  Co.  has  been  organized 
at  Providence,  R.  I.,  to  handle  the  Na- 
tional line  for  Rhode  Island. 

Studehaker  Corp.,  Worcester,  Mass., 
bass   moved   to   temporary   quarters  on 


Main  Street  until  its  new  building  is 
finished. 

Auto  Trading  Co.,  Pittsburgh,  Pa.,  has 
taken  over  the  Metz  interests  in  that 
part  of  the  State. 

The  Chevrolet  Motor  Co-,  of  New  York, 
has  just  opened  a  branch  in  Worcester, 
Mass. 

The  Springfield  Body  Co.  has  opened 
a  branch  at  New  York  City  in  the  Lo- 
comobile building,  16  West  61st  Street, 
and  has  sent  Charles  Baasch  on  from 
the  factory  to  take  personal  charge  of 
it. 

W.  L.  Patterson.  St.  Louis,  has  added 
Whitemore's  automobile  grease  to  the 
line  handled  by  him  at  3218  Locust 
Street. 

Newaome  Valve  Co.,  St.  Louis,  has 
been  organized  to  manufacture  a  tire 
tube  invented  by  J.  M.  Newsome. 

Auto- Devices  Co.,  St.  Louis,  has  taken 
the  agency  for  the  Hi-Comp  piston  ring. 
Salesrooms  are  at  3212-14  Locust  Street 

Geller.  Ward  &  Hastier  Hardware  Co.. 
St.  Louis,  is  territorial  distributor  of 
Prismolite  lens. 

Auto  Sales  Co.,  St.  Louis,  has  removed 
into  larger  quarters  at  908-10  Chestnut 
Street  and  becomes  agent  for  the  Wesco 
garage  heating  systems. 

J.  T.  Conaghan  has  opened  a  gurnet* 
and  sales  agency  in  Pekm,  111.,  and  will 
handle  the  Ford  car,  succeeding  the  Pink- 
erton  Co.,  which  retires  from  the  Pekin 
field. 

BoHrh  Magneto  Co.  has  appointed  the 
following  new  service  stations:  A.  L. 
Ebbeson,  Bangor,  Me.;  Auto  Service  Co., 
Bridgeport;  Connel  Wilson  Electric  Co., 
Jacksonville.  Fla.;  Harrington  Motor 
Co.,  Mobile,  Ala.;  Garlock  &  Haynes, 
New  London,  Connel  Auto  Ignition  Co., 
San  Jose,  Cal.:  Essanell  Electric  Co.,  St. 
Paul;  Tonopah  Electric  &  Tire  Co., 
Tonopah,  Nev.;  Tri-State  Garage  Co., 
Uniontown,  Pa.;  Tourist  Garage  &  Mo- 
tor Repair  Co.,  Wilmington,  Del. 

Willys-Overland.  Inc.,  selling  organi- 
zation has  opened  a  direct  branch  at  33 
Allyn  Street  Hartford,  Conn.,  and  suc- 
ceeds in  business  The  Overland-Hartford 
Co.,  at  the  corner  of  Allyn  and  High 
Streets.  E.  C.  Bowman  is  manager  of 
the  new  branch  and  associated  with  him 
is  F.  C.  Brown,  also  a  factory  man.  I. 
F.  Maxson,  manager  of  the  Overland 
Hartford  Co.  will  represent  the  Toledo 
factory  in  another  capacity. 

G.  H.  Grabb,  Haynes  and  Auburn  dis- 
tributor, Hartford,  Conn.,  has  removed 
his  salesroom  to  289  High  Street. 

Keeney  Truck  Sales  Co.,  120  Allyn 
Street,  Hartford,  Conn.,  has_  taken  ove.- 
a  portion  of  the  Mattison  building  at  the 
corner  of  Albany  and  Center  Streets,  and 
will  use  it  as  a  service  department  for 
Selden  and  Vim  commercial  vehicles. 

Adams-Bagnall  Electric  Co..  Cleve- 
land, Ohio,  is  now  completing  an  addi- 
tion to  its  factory  with  the  installation 
of  u  complete  vitreous  or  porcelain 
enameling  plant. 

Norton  Monsarrat  and  Captain  I.  I. 
Morrison  have  organized  the  Stewart 
Motor  Sales  Co.  for  the  purpose  of  han- 
dling Stewart  trucks  in  centra)  Ohio  ter- 
ritory. They  have  opened  sales  room 
and  a  sen-ice  station  at  103  North  Front 
Street,  Columbus. 


Digitized  by  Google 


November  16,  1916 


THE  AUTOMOBILE 


JOHNSONS 

GUARANTEED 


Your  Car  Will  Run 
Like  It  Did  The 
First  500  Miles- 

if  you  keep  it  free  from  carbon- 
the  black  plague  of  motorists.  The 
quickest,  easiest  and  cheapest  way  to  re- 
move carbon  from  your  cylinders  is  with 

JOHISOrsOUtBOH  REMOVER 

Five  minutes  time  and  no  labor  required. 
Lift  your  ho<>d  and  pour  an  ounce  of 
Johnson's  Carbon  Remover  in  each  cyl- 
inder through  the  pctcoeks  or  spark  plug 
openings.  Put  down  the  hood — go  to  bed — 
get  up  in  the  morning  and  drive  a  perfectly 
clean  engine.  You  can  save  from  $.}.00  to 
$5.00  over  any  other  method  without  loss  of 
time  and  with  much  better  results. 

SPECIAL  OFFER 

We  will  send  you  by  prepaid  express  for  $1 .00 
(bill  or  stamps)  enough  of  Johnson's  (iuaran- 
tced  C"art>on  Kcmovcr  to  thoroughly  clean  any  ordinary 
four-cylinder  motor  three  times.  Please  give  u»  the 
name  of  your  dealer. 

S.  C.  JOHNSON  &  SON,  Dept.  A,  Racine,  Wis. 

(Patent  Applied  For) 


Takes  out  that  Knock 

.  an<* 

Puts  new  Life  in  Your  Engine 


Please   mention    The    Automobile    when    writing-   to    Art  vert  Intra 
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When  Your  Dealer 
Recommends  a  Rayfield 

Since  the  dealer  must  depend  upon  your  good  will  for 
continued  patronage,  it  is  plainly  a  matter  of  good  business 
for  him  to  recommend  that  which  will  give  you  the  utmost 
service  and  satisfaction.   It  is  a  question  of  efficiency  and  not  of  price. 


There  are 

more  then  600 
Rayfield  Ser- 
vice Stations 
in  the  princi- 
pal cities  and 
towns  o  v 
America. 


are  the  first  and  only  recommendation  of  the  dealer  when 
there  is  a  question  of  replacement 


The  reasons  are  obvious  and  generally  known.  While  the 
Rayfield  is  highest  in  price,  it  is  admittedly  the  most  efficient 
and  most  economical.  It  gives  greater  mileage  per  gallon  of 
gasoline  —  smoother  action  —  quicker  starting  (summer  or 
winter)— more  power  — and  wider  range  with  a  standard 
adjustment.  Our  positive  guarantee  of  performance  leaves 
no  room  for  doubt. 


FINDEISEN  &  KROPF  MFG.  CO. 

91  IT  Rockwell  Street,  Chicago 

BRANCHES  ■ 

1140  NhMsM  A»..     1902  Brox)»«r    1 191  Woodward  Ara. 
Cluuio  Nrw  York  Detroit 
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HESS-BRIGHT 


Not  Controlled  by  Outsiders 


To  correct  misleading  rumors  and  statements  The 
Hess-Bright  Manufacturing  Company  makes  the  follow- 
ing announcement: 

A  group  of  bankers,  including  Frank  A.  Vanderlip, 


Kirkbride,  of  New  York,  and  Marcus  Wallenberg,  of 
Stockholm,  have  recently  acquired  from  the  American 
group  of  stockholders  a  controlling  interest  in  the  shares 
of  The  Hess-Bright  Manufacturing  Company.  This 
group  of  bankers  owns  also  a  substantial  interest  in  the 
S.  K.  F.  Ball  Bearing  Company  of  Hartford,  Connecticut. 

The  two  companies  will  be  operated  quite  independ- 
ently of  each  other.  The  former  policy  of  The  Hess- 
Bright  Manufacturing  Company  will  be  continued  except 
that  its  manufacturing  facilities  will  be  increased  some- 
what more  rapidly  to  meet  the  constantly  growing  de- 
mand for  its  product.  B.  D.  Gray,  who  retains  his  former 
stock  holdings,  will  continue  to  manage  the  business  as 
President.  F.  E.  Bright  retires  from  active  participation 
in  the  company's  affairs,  but  remains  identified  with  the 
Company  as  Chairman  of  the  Board.  Aside  from  these 
two  changes,  the  organization  remains  as  before. 


F.  E.  Bright,  Chairman. 

B.  D.  Gray,  President  of  The  Hess-Bright  Manufacturing  Company. 
Willard  Parker  Butler,  of  Xew  York  City. 

Arthur  V.  Morton.  Vice-President  of  the  Pennsylvania  Company  for  Insurance 
on  Lives  and  Granting  Annuities,  of  Philadelphia. 

Paul  von  Gontard,  Managing  Director  of  the  Deutsche  Waffen-und  Munitions 
Fabriken,  Berlin,  Germany. 


Please   mention    The    Automobile    when    writing   to  Advertiser. 


Brown  and  Franklin  B. 


The  Directors  are: 
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DISTINCTIVE 

IN  THE  REFINEMENT  OF  THEIR  RACEWAYS 


i 


It  is  this  particular  characteristic  of 
Curney  construction  that  has  most  to 
do  with  establishing  that  Curney  qual- 
ity shown  in  their  extreme  capacity 
and  endurance. 

Obviously,  a  ball  bearing  can  be  no 
better  than  its  raceways.  The  balls 
mutt  live  and  perform  all  their  func- 
tions In  the  raceways.  Every  stress 
put  upon  the  balls  is  borne  in  exactly 
equal  degree  by  the  raceways.  The 


quality  of  each  is  equally  vital  to  the 
quality  of  the  bearing.* 

Curney  Ball  Bearings,  while  they 
may  not  have  any  better  balls  than 
other  first-class  bearings,  are  never- 
theless exclusively  distinctive  in  the 
refinement  of  their  raceways. 

GURNEY  BALL  BEARING  COMPANY 

Conrad  Patent  Licsnsse 

Jamestown,  New  York 
Chicago  New  York  City 
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I  tjuides  Scared  up  the  Game? 


you  know  the 
guides  beat  through 
the  brush  and  drive  the 
deer  down  their  runway 
so  that  you  are  in  position 
to  get  a  shot. 
As  concerns  your  busi- 
ness we  play  the  part 
of  the  guides  and  you 
are  the  hunter. 
But  we  do  more  than 
guide. 
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Absolutely  unsurpassed  in  quality — 
yet  priced  almost  as  low  as  the 
cheapest.  The  Finest  Quality  Tire 
Possible  to  Produce — at  the  price 
of  an  ordinary  tire. 


^^OT  only  do  we  "dig  up"  the 
prospects  for  Michelin  dealers 
with  our  dominating  general  advertis- 
ing—but by  virtue  of  the  high  quality 
of  our  product  (with  its  surprisingly 
moderate  retail  price)  in  conjunction 
with  this  rapid  fire,  continuous  general 
advertising  campaign,  we  send  tire 
buyers  right  into  your  store. 
And  this  is  only  one  phase  of  our 
co-operation  with  you  dealers. 


In  its  entirety  the  new  Michelin  co- 
operative dealers'  proposition  is  the 
most  attractive  tire  selling  plan  ever 
presented  to  the  dealers  of  this  country. 
It  is  a  sure-fire  big  money-maker  not 
only  in  the  sale  of  Michelin  tires, 
tubes  and  accessories — but  in  its  effect 
upon  your  entire  business. 
At  least  let  us  outline  this  plan  to 
you.  Write  or  wire  us  to  submit  de- 
tails immediately. 


MICHELIN  TIRE  COMPANY 

MILLTOWN        -      -      -       NEW  JERSEY 
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BOSCH 

WINTON  CARS  HAVE  BEEN 
BOSCH-EQUIPT  FOR  SEVEN  YEARS 

THE  continuous  use  of  Bosch  Magneto  Ignition  by  the 
makers  of  high  grade  motor  cars  is  proof  in  itself  of  the 
superiority  of  Bosch  Ignition. 

Producers  of  high  grade  cars  are  extremely  careful  of  their  pur- 
chasers' requirements.  Each  item,  each  accessory  which  has  to 
do  with  comfort  or  confidence  is  selected  because  of  its  superi- 
ority— not  because  of  its  price. 

The  Winton  Company  knows  the  Bosch  name  to  be  the  symbol 
of  satisfaction,  knows  that  the  very  mention  of  Bosch  estab- 
lishes a  feeling  of  confidence  where  confidence  is  most  required, 
knows  what's  required  of  an  ignition  system  and  knows  that 
Bosch  meets  the  requirement  best. 

Wintons  have  been  Bosch-Equipt  for  seven  years — Winton 
owners  have  always  been  satisfied — of  course. 

_  .  ,  Kor  that  rr rllng  of  «eiM«n  n  tm     _  . 

Be  Satisfied  l°*r  JS:{  s?ir;  Jgr «°.V°r.e;  Specify  Bosch 

Service  Stations  in  Every  State  Magneto  Catalogue  on  Request 
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r%  lOHNSON 

\_/CARBURETOR 

Made  in  Detroit,  the  Hub  of  the 
Motor  Car  Industry  *lb<?d  Ewaytrfwrc 


•    _^   .... 
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Made  good,  to  make  good 
— and  it  does 


Though  low  in  price  this  NATIONAL  'Speed- 
way* Tire  has  the  strength,  the  stamina,  the 
appearance,  the  workmanship  and  the  plus  value 
you  want  in  a  tire. 

It  has  all  l he  i|tialilications  necessary  to  meet 
the  demand  for  a  good  tire  at  a  reasonable  frier. 

It  wins  buyers  and  keeps  them  because  it  con- 
sistently delivers  more  than  the  average 
amount  of  mileage  and  successfully  stands 
more  than  tile  average  amount  of  punishment. 

In  a  word,  it  is  made  good,  to  make  good,  and  it 
does. 

During  the  past  year  the  NATIONAL 
Speedway  tire  has  established  a  great 
name  for  itself.  Kroin  the  first  day 
it  was  introduced  it  created  a  demand 
that  completely  over-taxed  our  capac- 
ity and  has  been  the  cause  of  increas- 
ing NATIONAL  production  ten  fold 
—all  zcithin  the  short  space  of  a  year. 

Tire  Dealers — Tire  Jobbers 

You  know  the  kind  of  a  tire  you  can  handle 
most  satisfactorily  and  most  profitably. 

It  is  a  well  conceded  point  among  successful 
tire  dealers  that  territorial  control  of  a  good 
tire  that  sells  at  a  reasonable  price  and  that 
is  well  advertised,  represents  the  verv  best 
kind  of  a  tire  to  sell. 

On  such  a  basis,  tire  dealers  arc  not  forced  to 
compete  for  business  against  price  cutting  com- 
petition on  the  same  tire  or  against  curb  stone 
brokers,  or  against  even  the  factory  itself. 

Before  contracting  for  your  next  season's  supply 
of  tires,  look  over  the  NATIONAL  proposition 

Get  an  idea  of  what  we  can  do  for  you 

There  are  many  good  things  in  store  for  NA- 
TIONAL dealers. 

Let  us  tell  you  about  them. 

We  are  making  contracts  for  1017  NOW, 


NATIONAL  RUBBER  COMPANY,  Pottstown,  Pcnna. 
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A  Change 
In  Hyatt  Service 


The  Hyatt  Roller  Bearing  Company  has  contracted 
with  the  Bearings  Service  Company  to  conduct  its 
service  business  throughout  the  United  States. 


The  Bearings  Service  Company  is  establishing  a  direct  service 
branch  in  each  city  of  importance.  Automobile  dealers, 
garagemen  and  owners  will  receive  at  these  branches  the  same 
cooperation  and  prompt,  careful  attention  that  has  marked 
Hyatt  service  in  the  past.  In  addition  many  more  cities  will  be 
served  by  the  new  Branches  constantly  being  opened. 

Bearings  Service  Company  Branches 

have  already  been  opened  in  the  following  cities: 


ATLANTA- 
215  Peachtree 

Phoae  Ivy  1483 

UOSTON- 

835  Beacon  Street 
Phone  Back  Bay  1015 

CHICAGO- 

2641  Michigan  Ave. 


KANSAS  CITY- 
2205  Grand 


LOS  ANGELES— 
Cor.  12th  St.  and 
Grand  Avenue 

Pbonei:  Home  S-6383 


NEW  YORK  C1TY- 
238  Wctt  56th  St. 

Phone  Circle  567 

SAN  FRANCISCO- 
366  Golden  Gate  Ave. 

Pho, 


DALLAS- 
DETROIT— 

997  Woodward  Ave. 

Phon*  North  6005 


MINNEAPOUS- 
1628  Harmon  Place 

Phono*  N.  W.  Nicollet  3010 
T.S.< 


SEATTLE- 
Cor.  Pine  St.  and 
Bellevue  Ave. 

Eaet  b*7 


Hyatt  Roller  Bearing  Co. 

Detroit  Chicago 

N  E,  W  A  R   K,  N.J. 


'!  IP' I '111  i  ,1  1 
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KING 


We  Right  Road 

to  motor  car  satisfaction  is 
the  one  that  leads  to  a  KING 


T 


THIS  pioneer  "Eight"  looks  toward  the  new  year  from  a  vantage  point 
occupied  by  but  few  cars.  Its  mechanical  excellence  has  been  proved 
over  a  long  period  of  world-wide  operation  and  in  many  record- 
breaking  road  trials.  The  grace  and  comfort  of  the  three  styles  of  body  are 
worthy  of  the  perfect  mechanism  beneath. 

For  1917  the  chassis  will  be  little  changed,  as  the  King  Company  docs  not 
wait  for  "popular"  announcement  seasons  to  make  such  improvements  and 
refinements  as  are  deemed  desirable  by  its  hypercritical  engineers.  The 
body  models  will  be  kept  abreast— where  not  a  little  ahead— of  the  latest 
and  best  in  the  coach  building  art 

Prices  on  all  King  models  will  advance  at  an  early  date.    A  substantial 

saving  may  be  effected  by  those  who  purchase  now. 

7-passenger,  60  Horse  Power  Touring  Car.  $1400 
Roadster,  $1400  Sedan,  $1950  Price*  F.  O.  II.  Detroit 

KING  MOTOR  CAR  COMPANY 

DETROIT 


v,1 
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The  Lowe«t-Priced  110-Inch  Wheelbase  Car  in  the  World!" 


In  n.  former  *j*i  verllseiiienl  «e  d\n  ii  npun  lUr 
rorufort  mill  ci.  It  *  e  n  te  »i«'e.  flu-  |oi4  it|»k«-f|i  ••■ml, 
•  hp  tcr.i.  rfnl  line  .  nml  rnoMlm  ••  ..t  Mir 
iomi:h»i>>  -KOI  It . 

We  nun  limi'll  for  mur  iitnaldrr  n  1 1  •>  ii  ■■  Jr. 
tailed  tleaerlnllun  of  tlpTrele muMT/"  hleh  •••im- 
pose  I  III*   i  far, 

r 
to 


rm  I" 


tatidard  8,  A  M  N"  6  bearing. 
U.K  Djnlictl  Ukl  safelTea  the  tTSSa 


otor.  which 
tba  latast 


11.  n.l  II. I.  otrr,  (nnaldrr  the  qonllt)  nnil  up 
.-. !.•!.•    f.niur.-.  of   the   iiiiuimnrnt  piru-ihra 


look  nt   Ihe  price! 

^^Ubdjpr-.t  ii'it'^HCwi 

MOTOIl— lbs  Cnicruni  motor  la  four-f/tln- 
raat  en  blur.  .1% ||t:r*.  4"  attnae.  ttifre  U-am 
22*  bi>rar[n«aaT,  A.  I-    A.  II  ratio*-. 

Til*  r jr  11  niii  r  hrail  la  rartooTabl*.  airing  acriaa 
and  TBlTra.  brine  a  potot  Id  favor  of  trraler  w 
Tbs  lower  frank  cast  Is  ao  raat  that 
of  (treated  ateel  sod  la  remorablr,  which 
ulhllltT  to  tbo  hsartftfa  an.1  othsr 
■nofabl*  boa.)  i»..r«  to  Hi*  Kip  of  tl 
Us. 

Tbu  oil  la  - 1  r-  ii lu  t .  .1  tiy 


mlaaloo 

Tbs  ti  taamlaalQii  ..  i-itrd  to  tba  Ml  « 
f(.rin«  Hi-  null  DOHir  I'lnttt, 

t  I.I  I  T  II— Tba   ' 1  ■      -    la  tnrjiflrlc 
aniiwu  .in  i-ssriit  m  l  tri.-d  pa-tara.  aad  rot 

I  UAN-Mf-Hiv  ..  transmission  U  tjenk  ■fjeana  forward 
and  dm  re-tarac.  act  wc  'J-,*  Mi-tfts  ars  of  ataDdard  alas. 
TIi*  itearn   htseutard   »l>*  thr    .-:  Hoaiinsa  standard  atsa 

'■  IB  .ijinint  CUanrr  t  «r  Imt  Bract:?  •ter  iss,r-.  t-all  said 
•orket  tr."  of  shift  Bhi.r«rn<7  brain  dirartlr  alonrilda  tk* 
ran*  handle  ablftlns  let.  r 

1'WIT    POWE1I  I'l.AXT— This  tyn*| 
■urDrrrln  tbS  tnotor  la  connected  In  unit  vrkl 
hj  rlateh*^^^^Vt7Ps  of  cnnetructlon  thatjfl 
\f  than  an*  other,  aa4J^| 
ml  la  known  aa  tbs  UAWkm 


i-'-'tMtru.  tad  . 


of  cnnatrtirttoa. 
tranetnlnaloa 
is  gain.-!  In  i«i[io- 
m1s>  r.-'-.'rtilaed  sa 
Panrr  Plant. 
Rkree-potat 


Jul  NT' —  .i.i  doubts  swUiTsal  Joint  wltn 
abaft   retwoen  connects  tbs  on!'   iwwcr  plant  with 
Both    .  iit«  boax-fl  as  a-  1,   ratals  lubricant. 
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AXLES— The  front  uK  U  drop  forced  I  beam.  epecially 
boat  treated,  wllh  nip  and  com  bearing*  la  front  wbeclt. 
Knuckle*  ml  bulta  beat  treated. 

To*  roar  axle  le  seinl-floatinc.  Sbafta  are  of  ample  else  to 
carry  tb*  load.  jua||iil  differential,  feared  *>,  to  1.  11-  •  — 
lnr>  lljett.  «UA*B(*lie*  Ball  h*«clne»  in  nvnl  of  pinion 
Snort  tlilrd  mr^MMllr  and  •  tujflBM*ra»  Brake*  10' 
Internal  and  ^aawa^aw  enwotbl; 


«si'lll> 

Dear — undi 
Length  42  . 
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I  It  ■  *  l»—  standard  only. 
ItOAIt  rl.KAH  A  HtK- *V»  lack**. 

IIUUV— In  toe  further  carry Ini  oat  of  our  Idea*  we  bat* 
eXignrd  a  wat  fnll  utrvom  line  body,  tb*  »y**iiictry  of  live 
Unas  a^^^Hji  each  otber  from  ll  ■■   jcueiti  radiator  In 

Wg  room  a* 


rtpalr  kit.  Jack 


»*  • 

GAS  TAJIK— On  rear — rapacity  10  cnll-o. 
to  rartmretor  by  varum  erileni.  Tbf 
tank  la  only  another  (want  of  comfort. 
WHEELS— rroot— 30"  ,  j-,  clincher 


.bt-band  drier  fur  export  on 
coaab.     ftuArlent  rapacity 


I  -  r .  a  of  tbe  i 

Rear — 30"  i 


^■'lrld-P 


I  •  ln»»i.  erltb 
-«n*P[<y  er9%»  fciulc 

tool  kit. 


SH",  clincher  rla». 

The**  alae*  are  ■tamtardlaed  by  other 
FRAME— Pfmed  ateel. 
foundation  on  wblcb  to  Inatal' 
feature*,  and  la  of  itreiurth  eufflclefit  to 
tlona  tbe  car  mar  be  *ab>cted  to. 

LAMPS— Electric,  two  beadi  and  tall,  with  dimmer  atucb 
agent. 

KI.Et  THIf    Kill  IHMKST— OeDerarof   on  front 
band  aide  of  tbe  motor,  gear  drlren.    fSlnrter  left 
aide   of    mulor.      Very    readily  mttnelied 
ordered  aa  an  extra. I 

KiMIKlN — Mwatrr  Kent  dletribator. 

II \1  TTH  Y— Wet  Harare. 

1411111  II  RTOIl — Slanilard  float  feed 

«VHKELR*se— 110  lnrbea. 


ere  of  car*, 
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•  aa  a  wbole  *  lib  It*  n;>  to  date 
earn   line  "-i,"* — with   -  »ntin* 

wltb    wclfbt     jf  Appronniately 
timer   a    anaaaBaBBaaV  that  la 
ftejrre*  In 
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Mi--    make  If 


in  mi  \n 

__^^pi»rd  ^^HV- 
•iDd-ii!  i<:      id  ooe-0 

ptratlDc  t»  U.f  e»*  »ntl  •j.tUfA.'tVr-/  to 
■  rtlon  on  tbe  n«-J  The  I  VI  IIMiN 
t-ur  Iiiiik  ■oaulit  nflrr.  Wlir. 

•  •wo — with  lt»  ni.irv.ii  iim  e'-mioniy  In 
-i     t:r«  and  «pk> 

i  bine  pro;  r  ' 
U|^^HVt  rar  fbat 

W^T*7Q.Q0  T.  O.  B.  factory  equipped  with  electric  itarter. 
.  i         i  t-  r  and  tire  canitr. 

Tbe  above  are  guaranteed  to  be  tbe  eiart  •perlneatlon*  of 
trie  Kmrrtvon  '■Four."  but,  of  ronrae,  tbe  rlglit  ]■  referred  to 
make  web  refinementa  and  rhangee  aa  may  oe  deemed  advan- 
tageous to  tbe  pn<duet,  The  etetidard  guarantee  of  tbe  Xatlnoal 
Automobile  4~hnrnber  of  Comroerre,  lac.,  appllea  to  every 
K.mer*0B  "Foiif." 

Dealer  appllratlnna  nr.-  arriving;  with  etery 
mall,  and  we  « h n  1 1  t>*-  ready/  to  rlnn«  aR-rnry 
cnatrarta    hevlnatnir    I  >  <■  •  •**  m      r     IfVth.  Hadn't 

*  on  better  rtrlte  an  todayf 


Factory  No.  2,  KlagatOD,  New  York. 


THE  EMERSON  MOTORS  COMPANY,  Inc. 


Executive  Office* 
4?  IT  ear  3<t*  «lr»rf.  Xnr  Tori  Cllr 


Factory  No.  1 
stslt  Sired,  Loan  fatoaii  n<».  M.  T. 
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JlffllQfflQQll  Again  Speaking  of  Brakes 


As.  That  part  of  brake  shoe  coming  into  contact  with 
rectangular  brake  block  is  hardened  and  replac- 
able. 


Made  by  the  Pioneer 
Axle  Builders  of 
America 

Licensed  under  The 
Kardo  Company 
Patents 


B.  The  main  part  of  brake  shoes  is  pressed  from  sheet 
steel,  materially  decreasing  the  weight  under  that 
of  cast  shoes  ordinarily  used. 

C.  The  centering  and  aligning  parts  of  brake  shoes 
are  machined  from  drop  forged  steel. 

Fir«t  to  introduce  pressed  steel  into  motor  axles;  First  in  the 
successive  improvements  that  have  counted  most  in  axle 
manufacture;  naturally,  "American"  Axles  are  First  in  the 
refinements  that  make  for  Less  Weight  and  Greater 
Efficiency. 


The  American  Bali-Bearing  Company 

Cleveland,        -        -        -        -        -        -.-        -  Ohio 
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N  any  great  system  of  travel  service, 
the  first  duty  is  to  safeguard  public 
welfare  and  insure  comfort.  It  is  so  with 
Firestone  builders.  From  the  first  step 
in  the  making  of  Tires  to  the  smallest 
detail  of  Accessories,  the  Firestone 
System  blocks  trouble  and  makes  good 
going.  Firestone  Accessories  are  strong 
in  service,  sure  in  results,  and  in  every 
detail  measure  up  to  the  Firestone 
standard  of  Most  Miles  per  Dollar. 
The  Firestone  Cementless  Tube 
Patch  is  a  good  example  of  how 
much  quality  counts  in  little  things. 
They  are  easiest  to  apply  and  they  "stay 
put."  Note  the  tab  on  protecting 
muslin  for  quick,  convenient  removal. 
The  Firestone  Accessory  Line  includes: 
Hook-On  Boots  for  Clincher  or  Straight 
Side  Tires,  Lace-On  Boots,  Blow-Out 
Patches,  Pure  Gum  and  Red  Wrapped 
Tube  Patches,  Cure-Cut,  Cement,  Air 
Pressure  Gauges,  Tire  Tape,  Tire  Mica, 
etc.,  all  of  that  quality  which  has  made 
the  name  "Firestone"  mean  confidence. 

r*  Rrettone  C*m*ntl«w  TuK»  Patch  Fr**.  To  prov*  "I 
I  the  success  of  Firvslon*  Fsu-hss.  wm  will  saint  yon  I 
Lom  Im,   Also  ask  (or  book.    Mils**.  Talks."  J 

FIRESTONE  TIRE  •  RUBBER  COMPANY 

'A  r-  ,-ru  .:   I    I    J'  '.  •  '   1 '  -.  .  L  '  \V€  TlPV  tJfuf  >'  "i 

Akron,  Ohio    Brunt h«»  •  nJ  Dealers  Lvi-ry-o.  here 


n»» 


flHfSTOSF 

'juK.kn  MOT 

«t  ot  Straight  stasTtta*. 
kct>r  aaii  iurr  la  liulj. 


•■a. re- ci  r1 
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This  list  of  users  of  Brown-Lipe  products — both  motor  car  and 
motor  truck  manufacturers — is  convincing  evidence  of  the  fact  that, 

When  you  buy  Brown-Lipe  products  you  buy  every  insurance 
against  trouble,  failure  and  depreciation  that  is  afforded  by  long 
experience  and  the  most  careful  attention  to  manufacturing  detail. 

BROWN-LIPE 


Abbott  Motor  Car  Co. 
Acaeon  Motor  Truck  Co. 
Acme  Wagon  Co. 
Ahrene  Fox  Eng.  Co. 
Amboy  Motor  Truck  Co. 
American  Expreae  Co. 
Andaraon  Elac.  Car  Co. 
Armledor,  O.  Co. 
Atlantic  Elec.  Vehicle  Co. 
Atlantic  Re'inlnrj  Co. 
Attarbury  Motor  Car  Co. 
Auburn  Automobile  Co. 
Auto  Car  Co. 

Auto  Construction  a\  Eng. 
Co. 

Available  Truck  Co. 

Baker,  R.  aV  L.  Co. 
Barker,  C.  L. 
Barley  Mfg.  Co. 
Bartholomew  Co. 
Bessemer  Motor  Truck  Co. 
Bowling  Qreen  Motor  Truck 
Co. 

Brockway  Motor  Truck  Co. 
Bulck  Motor  Co. 

Cadillac  Auto  Truck  Co. 
Cadillac  Motor  Car  Co. 
Caae,  T.  M.  Co.,  J.  I. 
Chandler  Motor  Car  Co. 
Chaee  Motor  Truck  Co. 
Chester   County  Motor 

Truck  Co. 
Chevrolet  Motor  Co. 
Chicago  Pneumatic  Tool  Co. 
Cole  Motor  Car  Co. 
Coleman  Carrlaqe  Co. 
Columbia  Taxi  Cab  Co. 
Commerce  Motor  Car  Co. 
Corbltt  Automobile  Co. 
Crawford  Automobile  Co. 
Croc*  Auto  Co. 
Crosslay  Motora.  Ltd. 
Crow  Motor  Car  Co. 
Cunningham,  Jaa.  A  Son  Co. 

Danlela  Motor  Car  Co. 
Dart  Motor  Truck  Co. 
Oavla  Car  Co. 
□a  Kalb  Automobile  Co. 


□etrolter  Motor  Car  Co. 
Detroit -Wyandotte  Motor 
Co. 

Diamond  Motor  Car  Co. 
Doane  Motor  Truck  Co. 
Dorrla  Motor  Car  Co. 
Dort  Motor  Car  Co. 
Duplex  Power  Car  Co. 

Ecllpaa  Motor  Truck  Co. 
Empire  Automobile  Co. 
Enger  Motor  Car  Co. 

Federal  Motor  Truck  Co. 
Flat  Co. 

Fifth  Ave.  Coach  Co. 
Four  Wheel  Drive  Auto  Co 

Gabriel  C.  A  W.  Co. 
Garford  Motor  Truck  Co. 
General  Motora  Truck  Co. 
General  Vehicle  Co. 
Gramm-Berneteln  Co. 
Grimm  Motor  Truck  Co. 
Grant  Motor  Co. 

Hahn  Motor  Truck  Co. 
Harding  Motor  Truck  Co. 
Harvey  Motor  Truck  Works 
Harwood  Barley  Mfg.  Co. 
Haynea  Automobile  Co. 
Henderaon  Broe. 
Hendrlckaon  Motor  Truck 
Co. 

Hudeon  Motor  Car  Co. 
Holmee  Motor  Truck  Co. 
Hurlburt  Motor  Truck  Co. 
Hupp  Motor  Car  Co. 

International  Harvester  Co. 
International  Motor  Co. 

Jaekaon  Auto  Co. 
Jordan  Motor  Car  Co. 

Kelly  Springfield  Motor 

Truck  Co. 
King  Motor  Car  Co. 
Kissel  Motor  Car  Co. 
Klelber  «  Co. 
Knox  Motors  Associates 
Krebe  Commercial  Car  Co. 


Landahaft  Motor  Truck  Co. 
Lewis- Man  Iron  Worka 
Lexington-Howard  Co. 
Llppard. Stewart  Motor  Car 

Co. 

Loilar,  H.  A..  Co. 
Luverna  Auto  Co. 

McFarland  Motor  Co. 
Maccar  Truck  Company 
Martin  Carriage  Worka 
Menominee  Motor  Truck  Co 
Mercer  Automobile  Ca. 
Meteor  Motor  Car  Ca. 
Mllburn  Wagon  Co. 
Mitchell  Motor  Car  Co. 
Molina  Automobile  Co. 
Monroe  Motor  Co. 
Moon  Motor  Car  Co. 
Moreland  Motor  Truck  Co. 
Motor  Trucks.  Ltd. 
Mutual  Motora  Co. 

National  Motor  Vehicle  Co 
National  Steel  Car  Co. 
Nelson  a\  La  Moon 
New  England  M.  T.  Co. 
Nllea  Car  A  Mfg.  Co. 
Nordyke  A  Marmon  Co. 

Oakland  Motor  Car  Co. 
Ohio  Electric  Car  Co. 
Old  Reliable  M.  T.  Co. 
Olda  Motor  Car  Co. 
Owen  Schoenack  Co. 

Paige- Detroit  Motor  Car 
Co. 

Palladium  Auto  Care,  Ltd. 
Palmer.  Moore  Co. 
Palmer. Myer  Co. 
Pathfinder  Co. 
Pateraon  Co..  W.  A. 
Peerleaa  Motor  Car  Co. 
Pullman  Motor  Car  Co. 

Republic  Motor  Truck  Co. 
Riddle  Coach  aV  Hearae  Co. 
Roaa  Automobile  Co. 
Rowe  Motor  Mfq.  Co. 
Rush  Delivery  Car  Co. 


s.  a.  v. 

Sandow  Motor  Truck  Co. 
Sanford  Motor  Truck  Co. 
Schacht  Motor  Truck  Co., 

G.  A. 
Schafer-Decker  Co. 
Scrlppa- Booth  Co. 
Selden  Motor  Vehicle  Co. 
Service  Motor  Truck  Co. 
Shaw,  Walden  W.  Livery 

Co. 

Signal  Motor  Truck  Co. 
Singer  Motor  Co. 
South  Bend  M.  C.  Worke 
Standard  OH  Co. 
Standard  Steel  Car  Co. 
Standard  Motor  Truck  Co. 
Stegeman  Motor  Car  Co, 
Sterling  Motor  Truck  Co. 
Stewart  Motor  Corp. 
Stutz  Motor  Car  Co. 
Sullivan  Motor  Car  Co. 

Tait  Broe. 
Taxlcab  Service  Co. 
Thomaa  Auto  Truck  Co. 
Tiffin  Wagon  Co. 
Trabold  Truck  Mfg.  Co. 
Trafford  Eng.  Co. 
Transport  Tractor  Co. 
Tower  Iron  Worka,  R  J. 

United  Motora  Co. 
U.  8.  Carriage  Co. 
u.  S.  Motor  Truck  Co. 

Velio  Motor  Vehicle  Co. 
Vim  Motor  Truck  Co. 
Walker  Vehicle  Co. 
Ward  M.  V.  Co. 
Watson  Wagon  Co. 
Way-Cleanae  Co. 
Weatcott  Motor  Car  Co. 
Wichita  Falls  Motor  Co. 
Wilcox  Motor  Co..  H.  E. 
Wllllngham  S.  Sons.  E.  G 
Wlnton  Motor  Car  Co. 
Wltt-WIII  Co. 
Yellow  Cab  Co. 
Zeltler  <t  Lameon 


BROWN-LIPE  GEAR  CO.   BROWN-LIPE  CHAPIN  CO. 
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H ESS-BRIGHT  BALL  BEARINGS 

"THE    INIMITABLE  BEARING*' 


•  - »      -         '  -      •  r» 

west  cno  Avenue  *md  atrrwowirn*  trnittrr 


fkit<*«r  6,  1914 


bear. 

the  fU- 


Reaa  trrtr-t  wf«>  Jo, 

rsiiaisirhts,  r*> 

Tontletwn:- 

3»f»rrl.nr  to  r^or  lniulry  »e  to  *hat  foroentage  o 
>Sfi  yoa  onFnl:«4  a«  1urln,T  the  yeer  1915,  we  hare  ohaaked 
ar»i  wit  flni  that  we  qm4  oppro:cl  na  to  1  j-  6K  »f  Kaee  »rl<ht  be«r- 

lui  In  our  trocki* 

ffe  thar.V  '/an  for  tho  oo*operatloa  that  your  oonpaay  hat 
(Clrnn  u«  In  ■       v  oa    bearing  trouble*.    Ton  hare  e»1o  otrar.g 
"bo«*t*r»"  of  the  eronulMl  acn  In  our  organization. 

Touro  Tery  truly. 

0«i»r«l  ?aroko»; TV  /men 


■  * 


Our  rapidly  increasing  production 
will  enable  us  to  more  fully  meet 
the  requirements  of  our  customers 

THE  HESS  BRIGHT  MANUFACTURING  COMPANY 

PHILADELPHIA.  PA. 

HESS-BRIGHT'S  CONRAD    PATENTS   ARE   THOROUGHLY  ADJUDICATED 


Pleaee  mention   The   Automobile   when   writing   to  Advertliera 


Digitized  by  Googl< 


November  16,  1916 


THE  AUTOMOBILE 


65 


A  New  and  Better  Fire  Fighter 

Shoots  a  Greater  Volume  of  Liquid  to  a  Longer  Distance 

More  efficiency!  There  is  no  loss  of  liquid, 
no  dribble,  between  nozzle  and  the  point 
of  fire  contact — every  drop  of  liquid  is 
used  when  and  where  needed.  Pump  ca- 
pacity is  great  enough  to  permit  operator 
standing  25  feet  away,  so  as  to 

Fight  the  Fire— at  a  Safe  Distance 

Pressure  is  compounded  so  continuous  pumping  is 

unnecessary.  Stream  may  be  shut  off  at  will — by  a  simple  turn  of 
handle — or  thumb  may  be  placed  over  nozzle  when  changing  the  aim. 

A  dent  in  the  shell  does  not  interfere  with  the  action  of  the  machine 
— it's  always  ready  to  shoot  I 

LOW  FREEZING  POINT  A  FEATURE 

Fyr-Fyter  will  not  freeze  at  50°  below  zero — a  temperature  rarely  reached 


NEVER  B 


Its  harmless  liquid  compound  forms  a  heavy,  flexible 
gas  blanket  which  smothers  fire  by  cutting  off  the 
oxygen.    It  is  free  from  acids,  alkalis,  moisture  or 
other  injurious  ingredients— a  nonconductor  of 
electric  currents,  and  will  extinguish  electri- 
cal short  circuits  as  well  as  all  forms  of 
incipient  fires,  including  gasoline. 


Save  15%  on  Your 
Fire  Insurance  Bill 


The  Fyr-Fyter  has  been 
approved  by  the  Under- 
writers   Laboratories.  In- 
stalled on  your  car,  Fyr-Fyter 
will  save  you  15%  on  the  fire 
insurance  bill. 

A  prominent  fire  chief  once  said  that 
all  fires  were  the  same  size  at  the 
start.  The  best  protection  and  preven- 
tion is  to  have  a  Fyr-Fyter  instantly- 
available — in  the  home,  garage,  motor  car, 
boat,  store,  factory,  shop.  Don't  wait  for  the 
fire  department.  Be  ready  for  action— instantlv 
with  Fyr-Fyter. 


Dealers  Write  for  Special  Offer 

Ample  capital  enables  this  Company  to  give  wide  publicity  to 
this  new  and  brtler  Fire  Extinguisher. 


Our  extensive  ;ulvertising  campaign  will  help  you — get 
ihc  new  business. 


Write  today  for  special  offer  and  full  particular*,      ^''.'ti^*^' •  ^ 

ryr-ryter  Company     y  o 


DAYTON,  OHIO 
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GASOLINE  HOSE 

Safest  for  Public  and  Private  Tanks 

Ordinary  hose  will  not  do  for  a  gasoline  tank.  Many  garages  and  private  owners  are 
using  inferior  hose  for  this  purpose  and  thus  exposing  the  lives  and  property  of  their 
patrons  and  themselves. 


I 


Here  are  two  grades  of  Gasoline  Hose — Thermoid  and  Testoid. 
Thermoid.  our  best  grade, 

Has  Been  Approved  by  the  Underwriters'  Laboratories 

which  is  the  strongest  guarantee  of  quality  and 
efficiency.    Full  descriptions  under  illustrations.  . 


Both  guaranteed.  = 


r 

Ihermoi  df 

5ASOLI NE    HOSE  V 

L 

Thvraold  GsMollae  nose  t»  made  with  luelde  tube  reinforced  srltb  one-ply.  blsti 
k.  rslBforcad  anil  n*UI  In  place  by  a  flat.  called,  eteel  wire.    Th«   H  .  \ 


(rail*  (lurk, 
a  ad  H" 


eltee  art  made  with  tlir>e  piles  nf  dark  »»etween  tube  and  1 1 
1*.  I',  -  and  1H"  slaes  bar*  four  pile.. 


Teatolu  Gasoline  Hose  la  mad*  of  tne  ssme  material* — tnba.  fabric,  friction  and 
foeer — aa  Thermoid.  bat  It  does  not  baft  lb*  on*  ply  of  dark  Inatd*  the  tnba.  Teetold 
la  sot  reinforced  srltb  atsal  sirs  Inside.    We  guarantee  Teatold  same  a  a  we  do 

Thersjold. 


•Me«)  Grip*'  Wire  Woiid.     Both  brand*  of  our 
<;i«olln»  Uon  can  ba  bad   w1r»  wvond.  TbU 
wir*  ia   «  ry   bard   and   can't   unwind.  "8tr*l 
Grip"  wire  wound  boa*  U  Ttry  dpilbl*  ami 
won't  kink. 


Both  Thermoid  and  Testoid  can  be  had 
wire  wound  outside.  The  garage  and 
private  tank  owner  should  know  the 
danger  of  using  ordinary  hose.  Remem- 
ber our 


Guarantee— Thermoid  and  Testoid  Gaso'ine  Hone  Will  Make  Good  or  We  Will 


Ihernxad  Rubber  Compang 

Makers  of  Thermoid  Brake  Lining  and  Nassau  Tires 
Factories  and  Main  Offices:  Trenton,  N.  J. 

inn i:, i 'in! i 
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round  the  World  and 

Not  a  Bearing  Touched 


25,000  miles!  The  circumference  of 
the  globe — over  eight  times  the  dis- 
tance from  New  York  to  San  Francisco 
— that's  what  a  Ferro  "V"  motor  has 
traveled  without  attention  being  given 
a  single  bearing.  And  it's  still  run- 
ning, smoothly  and  quietly,  apparently 
good  for  many  more  miles  without 
overhauling. 

The  motor  is  the  sixty  horsepower 
model,  with  which  the  forty-eight 


horsepower  model  is  identical  in  every 
respect,  save  size. 

The  record  is  all  the  more  notable, 
because  it  was  made  with  a  service  or 
"knockabout"  car,  which  has  been 
subjected  to  considerable  abuse.  The 
car  is  a  standard  stock  model,  used  at 
the  Ferro  plant. 

Aside  from  the  removal  of  carbon 
and  regrinding  of  valves,  not  a  bit  of 
tuning  up  has  been  done  on  the  motor. 


Write  today  for  full  information 

THE  FERRO  MACHINE  &  FOUNDRY  COMPANY 
1193  Hubbard  Ave.  Cleveland,  Ohio 
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When  You  Start  Your  Car 

One  very  important  characteristic,  which  is  exclusive  of  annular  bearings, 
is  the  fact  that  the  co-efficient  of  friction  at  rest  (so-called)  is  practically  no 
greater  than  it  is  in  motion.  In  other  words,  there  is  practically  no  greater 
frictional  loss  with  an  annular  ball  bearing  used  at  the  moment  of  starting 
your  car  or  truck  than  there  is  when  the  car  is  running  at  speed. 

On  the  contrary,  with  any  other  type  of  bearing,  the  amount  of  friction 
that  must  be  overcome  at  the  moment  of  starting  is  many,  many  times  greater 
than  the  friction  of  that  bearing  after  the.  load  has  been  put  into  motion. 

Starting  with  the  fact  that  the  ball  bearing  originally  uses  only  from  one- 
third  to  one-fourth  the  power  by  friction  that  any  other  type  of  bearing  uses. 

And  then  taking  into  further  consideration  the  fact  that  at  the  starting 
moment  any  other  type  of  bearing  uses  maybe  a  dozen  to  twenty  time* 
as  much  power  by  frictional  loss  as  a  ball  bearing, 

It  is  easy  to  see  that  this  characteristic  is  important  in  considering  the 
efficiency  of  various  types  of  bearings. 

I  His  is  a  particularly  important  point  for  owners  of  cars  and  trucks,  that 
start  frequently  and  stop  frequently,  to  consider. 


U.  S.  Ball  Bearing  Manufacturing  Co 

{Conrad  Patent  tirittm) 

Palmer  Street  and  Kolmar  Avenue,  Chicago 

U.  S.  Ball  Bearing!  are  made 
in  a  modern  factory  of  10,000 
Quality  Bearingi  a  day  capacity. 
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These  Records 
Still  Stand 


Stutz  Racing  Records  are 
unequalled  after  two  years  of 
competition  by  the  better 
motor  mechanisms  of  America 
and  Europe,  for  the  same 
reason  that  the  Sturdy  Stutz 
is  giving  unequalled  service 
in  owner's  hands. 

STUTZ  MOTOR  CAR  CO. 

Indianapolis,  Indiana,  U .  S.  A. 


WORLD'J* 
Speedway  Chamoiorv. 

WOR1DJ 
Rgad  Race  Champion- 

Worlds  Long  Dirtance 
RecorcLr  50O; 

/orldr  Record  for  Conrutencyl 
4"  Consecutive  lit&2nils  ' 


Stutz  Roadster 
Other  Modelt 
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STuTZ 
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E.  W.  P.  Alloy  Valves 

This  valve  is  an  example  of  the  superior  results  secured  by  special- 
izing on  production  of  one  part. 

K.  \V.  P.  Alloy  is  a  steel  "built  up"  in  this  company's  laboratories 
by  using  several  constituents,  each  one  of  which  contributes  some 
quality  essential  to  valve  service. 

Valves  made  from  this  alloy  have  been  used  for  several  years  by 
representative  motor  manufacturers. 

We  furnish  valves  of  any  materials,  but  believe  \Z.  VY.  P.  Alloy 
will  give  you  exceptional  service  at  a  reasonable  cost. 

The  Steel  Products  Co.  (Main  Plant) 

CLARKWOOD  RD.  CLEVELAND,  O. 


Drag  Links 


This  import. mi  part  will  receive  in  our  plant 
the  same  careful  attention  that  you  would 
tfivc  it  yourself. 

In  addition  to  this  you  get  the  benefit  of 
experience  gained  by  engineers  and  work- 
men who  have  built  drag  links  for  a  lart^e 
percentage  of  all  the  motor  cars  on  the 
market. 

Michigan  Electric  Welding  Plant 

Hart  Ave.  Detroit,  Mich. 


Portable  Welders 

These  outfit!  contain  weldinc  torch,  nosale*.  regulator*, 
instruction  book  and  ercry  item  except  the  tank,  nec**aary 
for  acetylene  weldinc  in  -in\  metal. 

The  quality  of  etch  piece  i»  the  hiehett  yet,  the  outfits 
are  reasonable  in  |-rtce  and  muted  for  ae-vue  Malmn  mnA 
Karaite  a*  well  ■•  vmir  mwc 

evnetinc  thn>n  worli 


Metal*  Welding  Plant 


4400  Perkins  Ave. 


Cleveland,  O. 


PlfOSt  address  inquiries  to  indnidinil  (>liiiils 
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44 — And  if  you  are  an  accomplished  driver,  you  will 
thank  high  Heaven  for  the  wonderful,  luxurious  joy  that 
fluid  control  of  motion  puts  into  Life,  when  you  feel 
under  your  hands,  the  sheer,  elastic  melody  of  force  and 
all  the  exquisite  refinements,  its  infinitesimal  grada- 
tions which  the  Owen  Magnetic  gives  and  which  nothing 
else  on  wheels  DOES  give.  You  will  play  on  this  refine- 
ment of  power  and  speed  elasticity,  this  fluid  thunder- 
bolt responsive  to  your  slightest  touch,  play  on  this 
soundless  volume  of  concentrated  etheric  force,  as  a 
great  master  rolls  out  the  volumes  of  an  organ's  melody, 
and  hushes  them  to  a  whisper  of  blending,  melting  tones, 
as  the  genius  of  the  spirit  bids  him." 


You  want  to  know  just  HOW  you  can  drive 
this  way;  don't  yout  This  magazine  tells  you 
in  the  November  30  issue,  in  a  four-page  story, 
illustrated  in  ten  colors.  But  since  you  are  in 
the  mood  to  read  it  NOW,  won't  you  let  us  send 
you  a  personal  copy  in  advance?  Drop  us  a  card 
— we  will  value  your  request. 


BAKER  R.  &  L.  COMPANY,  Inc. 
CLEVELAND,  OHIO 

Manufactureri 

OWEN  MAGNETIC  MOTOR  CARS 

Salesrooms 

NEW  YORK        BOSTON         PHILADELPHIA  CHICAOO 
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Pneumatic  and  Solid 

TIRES 


As  a  subject  of  direct  interest  to  the  industry,  the  trade  and 
to  car  owners  none  is  more  general  than  tires.  Its  importance  can- 
not be  minimized,  and  we  are  sure  that  much  good  will  result  from 
the  exhaustive  treatment  to  l>e  given  it  in  next  week's  issues  of 

The  Automobile      Motor  Age 
Motor  World 

The  plan  of  special  issues  which  exhaustively  cover  particular 
phases  of  interest  has  been  accorded  genuine  appreciation  by  the 
engineering  and  manufacturing  departments  of  the  industry,  by 
dealers  and  garage  owners  who  sell  and  maintain  the  industry's 
products,  and  by  car  owners. 

And  because  each  of  our  three  papers  functions  for  a  separate 
reader  clientele,  the  necessity  for  a  distinct  difference  of  editorial 
treatment  for  the  same  subject  in  each  paper  is  obvious.  That  is 
the  reason  for  three  papers.  They  develop  three  classes  of  interest, 
and  can,  therefore,  be  depended  upon  to  render  a  more  complete 
and  satisfactory  service  to  their  respective  classes  than  if  attempt 
were  made  to  publish  a  paper  that  would  "blanket"  all  classes. 

In  our  issues  for  the  following  week 
(Nov.  SO)  Electric  Lighting  and  Start- 
ing will  have  the  center  of  the  stape, 
and  in  the  issues  of  the  succeeding 
week  (Dec.  7)  Ignition  will  be  fea- 
tured. In  the  Dec.  14  issues  the  sub- 
ject of  Carburction  will  be  covered 
thoroughly. 

All  of  these  special  issues  will  be 
unusual  in  the  matter  of  interest  for 
the  reader  and,  therefore,  of  particular 
value  to  advertisers. 


In  the  forthcoming 
covering  Pneumatic  and  Solid  Tires. 
The  Automobile  will  feature  the  engi- 
neering and  manufacturing  phases  for 
the  advantage  of  the  industry.  Motor 
World  will  consider  the  subject  from 
the  interest  point  of  car  dealer,  garage 
owner  and  repairman— maintenance, 
repair,  adjustments,  etc.  Motor  Age 
will  present  a  wealth  of  information 
pertaining  to  the  care  necessary  to 
give  tires  by  the  car  owner. 


The  Class  Journal  Company 

Publishers  of 

The  Automobile  Motor  World   Motor  Age 

NEW  YORK  CHICAGO 


iS9  W.  39th  St. 


UcMtr*  Bldg 
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Winter  Storage 
Under  the  Guar- 
anty Plan  You 
Must  Act  Now 
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GUARANTY 
PLAN 


Dealers  and  Distributors  in  cars  recognized  un- 
der the  Guaranty  Plan  have  in  the  last  few 
weeks  requested  over  $38,000,000.  of  Winter 
Storage  financial  assistance. 

If  you  have  not  yet  taken  advantage  of  the 
Guaranty  Acceptance  Plan  write  or  wire  how 
much  you  need  and  on  what  cars  you  wish  to 
borrow.  Do  this  today.  An  average  of  2  % 
cents  per  car,  per  day  above  ordinary  banking 
and  insurance  charges  will  store  a  $1000.  car 
for  four  months  under  the  Guaranty  Accept- 
ance Plan.   Act  now. 

GUARANTY  SECURITIES  CORPORATION 

Incorporated  under  N.  Y.  State  Banking  Lam 
Equitable  Building  New  York  City 


SAN  FRANCISCO 
Hob.rt  Buildim 


MONTREAL 
N.tion.l  Tnul  Building 


Makee  of  can  represented  

If  you  are  distributor  ?  here   

II  you  are  direct  factory  dealer  »'  here 
If  you  are  nib-dealer  V  here  


No.  of  can  1117  ( 

^e'on'cai 
value  

J  j  ^JTi,^?^ "  I  GUARANTY  RETAIL 


Address. 


PI 
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""THAT  Columbia  Axles  should  in  every  instance  render  service  that  is 
*  unusual  in  its  freedom  from  trouble  of  any  description — that  they  should 
time  after  time  set  up  new  records  of  great  mileage  with  no  repair  expense 
whatever — is  not  at  all  remarkable  when  you  know  the  precision — the  pains- 
taking care  with  which  they  are  built. 


For  instance,  the  Differential  Gears  used  in  Columbia  Rear  Axles  have  been 
evolved  as  a  result  of  scientific  tests  to  determine  the  exact  construction  to 
produce  the  highest  efficiency.  The  superiority  of  Spiral  Bevel  Gears  over  the 
plain  bevels  has  been  conclusively  proved  and  they  are  therefore  used  in 
Columbia  Axles. 

That  Columbia  Axles  should  be  unusually  accessible  follows  naturally.  The  driving 
parts  may  be  removed  without  special  tools  and  without  the  removal  of  the  wheels. 
The  man  who  has  had  experience  with  other  types  in  which  it  is  necessary  to  remove 
the  wheels  before  the  drive  shaft  could  be  displaced  will  readily  appreciate  the  great 
advantages  in  Columbia  Axle  construction. 

THE  COLUMBIA  AXLE  COMPANY,   CLEVELAND,  OHIO 

COLUMBIA  a 

AXLES 
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Open  Hearth  Building 
Plant  "B" 

I  'HIS  building,  now  nearing  completion,  will  eventually  house  ten 
*■   75  ton  basic  open  hearth  furnaces. 

We  will  use  in  these  furnaces  metal  from  our  own  blast  furnace  and 
gas  from  our  own  producers. 

The  furnaces  are  of  an  improved  type,  built  especially  for  the  manu- 
facture of  alloy  steels. 

This  new  capacity  will  place  us  in  an  unrivalled  position  as  manufac- 
turers of  alloy  steels. 

"United"  Alloys  have  long  held  an  enviable  reputation  for  super- 
quality;  this  super-quality  will  still  be  maintained,  alike  in  the  new 
equipment  and  the  old. 

Chrome  Vanadium  Chrome  Nickel         Chrome  Silico  Manganese 

Special  Analysis  Nickel  Magnet  Chrome  Silico  Manganese 

THE  UNITED  ALLOY  STEEL  CORPORATION 

Succettor*  to 

The  United  Steel  Company 
Basic  Open  Hearth  Heroult  Electric 

CANTON,  OHIO 


Pltnc    mention    The    Automobile    when    writing    to  Advertiser* 


Digitized  by  Google 


7G 


THE  AUTOMOBILE 


Novmbtr  It,  191$ 


The  Other  Half 
of  the  Goodyear  Idea 

GOODYEAR  means  to  make  the  best  automobile  tires  and 
accessories  possible  to  make. 

But  this  is  only  half  of  the  Goodyear  idea.  The  other 
half  of  the  plan  is  to  see  that  every  purchaser  of  Goodyear  Tires 
has  the  benefit  of  expert  advice  and  assistance —  so  he  will  get  the 
last  possible  mile  out  of  every  tire  he  buys. 

So  Goodyear  has  organized  a  national  system  of  tire  saving 
extending  from  Coast  to  Coast  and  North  to  South. 

This  is  the  system  of  Goodyear  Service  Stations — first-class 
tire  and  accessory  dealers,  thousands  of  them,  all  conducted  with 
the  thought  that  every  mile  added  to  the  service  of  Goodyear  Tires 
adds  to  the  customer's  respect  for  Goodyear  and  so  brings  future 
business  to  the  Service  Station  and  to  Goodyear. 

To  this  end  the  Goodyear  Service  Station  men  inspect  and 
inflate  tires  free  of  charge,  advise  the  customer  on  how  to  get  most 
wear  and  sell  him  Goodyear  Tubes  and  Accessories,  so  that  his 
whole  tire  equipment  may  match  up  to  the  quality  of  his  casings. 

Nearly  all  Goodyear  users  accept  the  splendid  service  given  at 
these  stations,  appreciating  the  spirit  in  which  it  is  rendered  and 
realizing  its  dollars-and-cents  value  to  them. 

A  Neat  Package  of  Good  Will 

There  is  a  lot  of  valuable  good  will  done  up  in  the  Goodyear 
Tire-Saver  Kit. 

A  complete  assortment  of  first-aid-to-tire  accessories  for  the 
customer — and  good  will  for  the  Goodyear  Service  Station  from 
which  it  was  purchased. 

Car  owners  everywhere  are  buying  this  indispensable  Kit  by 
the  tens  of  thousands  because  it  fills  a  great  need.  There  is  noth- 
ing else  like  it. 

The  Cheapest  Tire  Mileage 

Applied  at  the  proper  time — before  tires  are  too  far  gone — the 
Goodyear  Inside  Tire  Protector  frequendy  will  add  mileage  far  out 
of  proportion  to  its  cost 

It  supplies  reinforcement  for  the  carcass  when  it  needs  rein- 
forcement most — gives  tires  a  new  lease  on  life. 

So  this  device  is  sold  by  Goodyear  Service  Stations  everywhere 
as  a  part  of  the  plan  to  make  every  Goodyear  Tire  deliver  the 
ultimate  mile  of  use. 

The  Goodyear  Tire  &  Rubber  Company,  Akron,  Ohio 


G00P|>?EAR 

AKRON 

Service  Station 


AKRON 
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GEAR  COMPANY  OF  MUNCIE 


In  Steering  Gears 
Quality  is  Imperative 

Too  much  depends  on  the  perfect  opera- 
tion of  a  steering  gear  to  allow  the  use  of 
inferior  product. 

The  service  required  of  it  is  too  constant 
and  too  severe. 

Quality  of  the  highest  order  should  al- 
ways be  the  governing  factor  in  its  selec- 
tion—price never. 

Warner  Steering  Gears  are  built  to  exactly 
this  stand. 

Build  WARNER  DEPENDABILITY  into  your  car 

WARNER  GEAR  COMPANY,  Muncie,  Indiana 

Detroit  Office:  967  Woodward  Avenue 
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There  is  one  thing  we  want 
you  to  know  about 

BULL  DOG 
QUALITY 

in  rubberized  fabrics  and 
that  is,  the  double  inspection 
of  every  piece,  every  yard, 
yes — every  foot — inspected 
carefully  at  our  factories 
and  again  just  before  it  is 
shipped  to  you. 


One  of  the  largest  automobile 
makers  states: 

"In  Bull  Dog  fabrics  1  get  a 
satisfactory  price  and  a  quality, 
every  yard  of  which  proves  bet- 
ter than  I  receive  from  any 
other  source." 

Send  for  samples  of  Bull  Dog 
quality  for  comparison  with 
samples  of  other  makes. 


L.  J.  MUTTY  CO. 

BOSTON,  MASS. 


Keystone  Automobile  Bodies 

For  1916 

Individuality  is  as  noticeable  in  motor  can  as 
in  Koines.  Our  exclusive  creations  of  motor  car 
bodies  are  as  perfect  in  design,  finish  and 
appointment  as  your  own  personality  dictates. 

We  are  among  the  oldest  high  grade  carriage 
builders  and  are  specialists  on  broughams, 
limousines,  clover  leaf  and  club  roadsters. 

There  can  be  only  one  like  yours. 

Detail*  on  Rrqurit 

Keystone  Vehicle  Company 

Reading  Pa. 


Automobile  Welding  with 
the  Oxy-Acetylene  Flame 

By  M.  Keith  Dunham 

This  is  the  only  com- 
plete book  on  the 
"why"  and  "howM  of 
welding  with  the  oxy- 
acetylene  flame  the 
various  parts  of  the 
automobile. 

Explains  the  apparatus  to  be  used,  its  care  and 
how  to  construct  necessary  shop  equipment.  The 
actual  welding  of  all  automobile  parts  is  treated  in 
a  manner-  understandable  by  everyone. 

Automobile  owners,  garage  and  service  stations, 
blacksmith  and  machine  shops,  as  well  as  industries 
using  the  oxy-acetylene  flame  will  find  this  book  of 
the  utmost  value,  since  the  perplexing  problems 
arising  when  metal  is  heated  to  a  melting  point  are 
fully  explained  and  the  proper  methods  to  overcome 
them  shown. 

192  Pages.    Fully  Illustrated.    1916  Edition 
Price  $1.00 

HOOK  DEPARTMENT 
THE  CLASS  JOURNAL  COMPANY 
239  West  39th  St.,  New  York 
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Use  the  facilities  of  this  prrfectly  ciiulPP*;d  plant  for 
lie  productloii  of  smalt  sheet  metal  ntaiiipm«H  of  any 
deelirn.  also 

BRASS  CASTINGS 

In  the  Roufh,  PolUhad  or  Nlekal  Plat. 

Including  Hub  Cum,  Kadlator  Filler  Necks  with  Cap*. 
<;*  inline-  Tank  Fliinltes  with  Cap*.  Oaaolint-  Tank 
WtSSm  for  Outlet".  H.*>d  Toke».  Ford  SSSW  Hub 
Caps  and  other  paru  made  <>f  Cast  IJraM. 

Our  Well-Equipped  Wood-Working  Department 

I.  |,r..p»feil  for  the  prompt   pt,^BrH.Ml   of  auaotltr  «*«•  "* 
mjrfa  ur  i,*Mr  Balked  w.w|.«,.rk  ""-"^  g„g*gjg 
f.-r  ni.itur  ear  .■mutrurtlno.  «n«li  l«rl»  »*  net  h"£k«  J" r  "'"p 
Mm.  floorinit  bonnl..  Hark  .|>rinii  ooar<t..  nioolos  b.»nl..  etc. 
We   work   from   Blue  Trim*  «n.l   » i»-rltlcatic.»».  bat 
•  hen  po..«.k.  t<.  .W  lure  wmpl..  for  the  MM*** 
POTltlTtTaiTunicT  In  wcl||l>t.  m.-n»lir«m»tit.  end  4i-i>Un. 
Wrlln  t»  ■  (  ooie  for  further  InfonnsUan  regarding  the  pro- 
aiK-ttuo  of  jour  regulrwut^ 


ThePfau 
Mfg.  Co. 


Cincinnati 
Ohio 


230  Mentor  St. 


One  part  of  your  automobile  you 
do  not  know  you  own,  because  it 
never  bothered  you. 

ECLIPSE-BENDIX 
DRIVE 

Transmits  the  power  from  the 
starter  to  the  motor  on 

125  MAKES  OF 
AUTOMOBILES 


MADE  BY  THE 


ECLIPSE  MACHINE  CO. 

ELMIRA,  N.  Y.,  U.  S.  A. 


If  your  Ford  car  could  pick  itself  up  and  fly 
over  country  roads,  the  sensation  would  not 
be  any  more  pleasant  than  the  easy  swing 
made  possible  under  all  conditions  by — 


w&c 


Original  Double  Arm  Shock  Absorbers 

For  Ford  Cars 

Give  Ford  cars  that  final  touch  of  easy  riding 
that  you  expect  to  find  only  in  heavy  cars  of 
much  higher-priced  class.  Transform  the  jerka 
and  bounds  into  even  swells  that  you  can't  even 
imagine  until  you  ride  in  a  Ford,  W&C  equipped. 

Ask  your  dealer  today.  But  don't  say  "shock 
absorber."   Say  "W  4  C." 

DBALKR8:  W  *  C  Bboek  Abaorbrr*  ire  itorked  br  atactica  llj 
ctitt  filing  dialer  and  tot*".  If  too  »r»  oot  •lraiHr  ras- 
pltod.  write  for  fall  detail.. 

PHILIP  H.  WEBBER  &  COMPANY 


HOOPESTON 


ILLINOIS 
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Judge  Its  Quality   by  the 
Company  It  Keeps 
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There  is  no  more  certain  evi- 
dence of  a  car  owner's  dis- 
crimination and  good  taste 
than  the  presence  of  a 
FOSTER  Owl  Lishl  on  his 
windshield. 

The  highest-priced,  finest  built 
cars  in  the  world  carry  the 
OWL  Light.  It  is  a  badge  of 
distinction.  It  is  simple,  neat, 
ornamental,  and  unobtrusive. 
There  is  nothing  complicated, 
awkward,  bulky  or  ugly  about 
it.  It  is  the  handsomest  spot- 
light possible  for  spotlight 
specialists  to  build. 

Now  only  $5,  complete  with  all 
connections.  Sold  on  to  days' 
trial.  Ask  your  dealer,  or  if 
he  cannot  supply  yon,  write  us 
direct.  In  ordering,  slate 
make,  model  and  battery  volt- 
age of  car.  Send  for  interest- 
ing booklet. 

Thoroughly  high-grade  dealers 
wanted.  Write. 


C.  H.  FOSTER  ACCESSORIES  CO. 


2303  Michigan  Blvd. 


Chicago 


Easier  Starting 
in  Cold  Weather 

is  but  one  of  the  ad- 
vantages of  equipping 
your  FORD  with  a 


MASTER 
VIBRATOR 


Other  advantage*  are: 
Perfect  Ignition — More  Power. 
One  adjustment  instead  of  four. 
A  hotter  spark — Smoother  running  engine. 
Less  carbon  deposits — Less  gasoline  used. 
Cleaner  spark  plugs — No  worry. 

Sold  by  dealers  who  know  the  difference  everywhere. 
If  you  don't  know  yours,  sent  prepaid  upon  receipt 
of  price. 

Write  for  it  lu.t  rated  booklet 


$15 
$16 


With  Kick 

Switch 
With  Auto- 
lock  Switch 


mm 


28M 
Chntf  Aia. 


IGNITION  CO 

Qxveund.Ohio  U  S  k 


Stop  at  the  Woodstock 

FORTY  -  THIRD  ST.,  NEAR  BROADWA  Y 

P  !■ 


Located  just  off  Times  Square 

—Hotel  Woodstock 

is  within  a  handy  walk  of  everything — terminals — subways 
— elevateds — surface  lines — theatres  and  the  automobile  dis- 
trict, yet  you  can  have  quiet,  refinement  and  service  withal. 

Single  Room,  with  Bath    .    .    $2.00  and  $3.00  for  one 
Single  Room,  with  Bath  and  Two  Bed*,  $4-00 

and  $5.00  for  two 


EurovMnpltn  restaurant 
untsc 


wn  p 

atlad  tar  tu  culairta 

Write  for  our  Map  of  New  York 


Sarvica  and  accomodations  unaur- 
pasaad  for  complatanaaa  and  afficiancy 


w.  H.  VALIQUBTTB 

MaTttinnu  Director 


A.  K.  SINGLETON 

A  MauRtr 
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See  Tfbur  Car 
As  ©fliers  See  ltA 


Ample  Power  for  the  Heavy  Load! 


When  the  strain  Is  on  your  mo- 
tor, you  need  100%  Ignition— 
•ure  Are  of  any  mixture,  how- 
ever rich  or  however  lean:  The 


la  known  throughout  tho  land 
lor  a  Hot.  Sure  Bpark  at  all 
speeds  (even  the  lowest);  liasy 
Starting:  Simple,  Sturdy  Con- 
struction. 

Proof:  10*  Manufacturer*  of 
Trucks.  Tractors.  Pleasure  Cure, 
etc..  use  nothing  but  Elsemann. 
Pretty  good  evidence? 

THE  EKEMANN  MAGNETO  CO. 

SeWa  and  Gtnerel  Offices: 
Jl-lJd  Street,  Brooklyn,  N.  Y. 
802  Woodawd  Ave.,  Detroit.  Mich 


This  is  most  important  during  winter  months. 
You  should  know  whether  the  oil  you  are 
using  "flows  freely  at  Zero."  All  oils  do  not 
possess  this  feature — notably  the  paraffine  base 
oils,  which  thicken  up  under  cold,  and  often 
cause  great  damage  to  the  motor. 

The  safe  way  is  to  ask  for  SUPREME 
AUTO  OIL— it  "flows  freely  at  Zero."  and 
leaves  no  carbon,  owing  to  the  fact  that  it  is  a 
Southern  Asphalt-base  oil,  containing  no  paraf- 
fine to  gum,  stick  or  thicken. 


There  ta  More  Power  In 
THAT  GOOD  GULF  G\SOLINE  and 

SUPREME  ALTO  OIL 


GULF  REFINING  COMPANY 


Pittsburgh,  Pa. 


Keep  it  looking  right  as  a  matter  of  personal 
pride,  whether  you  own  the  car,  or  just  drive  it. 

It  costs  but  little  in  time  and  money  to  have 
your  two.  three  or  four  year  old  model  look  as 
well  as  the  other  fellow's  this  year's  car. 

Every  car  used  one  month  needs 
at  least  one  of  these*  products 

And  when  you  sell  your  car — 
Just  about  %  more  for  l°°k*- 
Appcarance  is  a  "good  asset. 

PEERLESS 

Automobile  Specialties 

will  keep  every  part  of  your  new  car  looking 
new,  and  make  every  part  of  your  old  car  look 
as  good  as  new. 

PEERLESS  SPECIALTIES  are  used  and  endorsed 

by  more  than  8,000  Automobile  Painters. 
Top  makers  use  and  endorse  these  goods.  The 
results  they  produce  arc  both  immediate  and 
lasting.    They  are  quality  products.    Insist  on 
PEERLESS — 

The  name  of  each  product  tells  its  use 
Peerless  Mohair  Top  Dressing 
Peerless  Lining  Dye 
Peerless  Cushion  Dressing 
Peerless  Lamp  Exuunel — Gloss 
Peerless  Leather  Top  Dressing 
Peerless  Lamp  Enamel — Dull 
Peerless  Jet  Black  Fender  Japan 
Peerless  Ford  Top  Dressing 
Peerless  Cylinder  Enamel — Black 
Peerless  Cylinder  Enamel — Gray 
Peerless  Mirroroid — A  Varnish  Re  newer 
Peerless  Anti-Rust  Rim  Paint 
Peerless  Auto  Body  Polish 
Peerless  Acid-Proof  Battery  Box  Black 
Peerless  Extra  Fine  Black  Japan 
Peerless  Liquid  Wax 
Peerless  Orange  Shellac 
Peerless  Tire  Paint 
One  uniform  price  for  all  products. 

Pint  can  $.54       j4-gallon  can.... $1.98 

Quart  can   1.04       One-gallon  can..  3.75 

Ask  for  these  goods  at 
Any  Auto  Accessory  jobber,  dealer,  garage  or 

hardware  store 
Wbrre   (bey  do   aot   asm   the   roods  In   stock,   .end  for 
our  drsciiptlre  book,   vblon   lolls  sll  sbout  rsrh  prodn.t. 

Buy    the    Goods    You    Need— Do    It  Now! 


flie  Columbus VaTnisli  Co. 

ColumhuS,  Ohio 


The  largmtt    independent   refining  eompmny 
in   the  world, 
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This  Is  theJPlug 


Have  You 

Thia  Plug 
On  Your  Car? 


True* 
•  tit-  True* 

fir  .  i 

mmmi 
hdnl 

J.lkKO 

Him  KM  rUr  H.ytum 

Ukkxu.        PiimnUm  tWud  That 

fggm  V-rrtr  Wllrot  Tnu 

Dodo  UcPvian       Xnir  D>rta  Jwta 

n-^tfwi         i'~mir>  IJhrrn 

Trucks  %4cMl  Tnicki   R#p«jihr  TruHt  I'm*  Tmm 


Accept  No  Plug  Unless  AC 
is  Burnt  Into  the  Porcelain 


Sold 

Everywhere 


No  Greater  Recommendation 

Can  Be  Given  a  Spark  Plug 
Champion  Ignition  Co.     flint,  Mich. 


COUNTERBALANCED 

PARR 

I  CRANK 
!;!  SHAFTS 


Si 

■ 

(3 
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Front 


Showing  Hprln* 
Nut  l^ock  i   i    ■  I 
Inr.nt  on  bolt  before, 
being  »•!  In  iila..  to 
bold   unlit    taken  off. 


Why  Not 
Be  Sure 

that  every  part  of  the  en- 
gine, chassis,  or  body  of 
the  car  you  make  will  stay 
togetW  until  taken  apart? 

Spring  Nut 
Locks 

are  the  simplest,  surest,  safest  device  to 
positively  lock  any  nut  on  any  bolt. 
Resists  all  vibrations.  Cannot  harm  threads. 
Easily  applied.  Released  whenever  desired. 

Cheapest  and  Best 


Manufacturer!,  Jobb«ri, 
Garage  Men,  Repair  Men 
and  all  Dealers  should  write 
for  prices  on  sizes  now  avail- 
able. Orders  filled  In  rotation. 
All  sizes  by  January  tst. 

Spring  Nut  Lock  Co. 

643  Transportation  Building 

Chicago 


Sprlnc  N  ii  I    I. «  c  I 

tlghuncd  uKelnal. 
Nut.    Prevents  Nut  r 
being   ani-ken  oft 
end   follows  Nut 
tightening 
aaalttit  nv 

terui. 


Victor  Carlstrom 
used  SPIITOORF 
SPARK  PLUGS  - 
the  Plug  with  the 
Green  Jacket  - 
in  his  record 
breaking  flight 
from  Chicago  to 
New  York? 


SFLITOORr  ELECTRICAL  COMPANY 

NEWARK. N.J. 


1 

T 


Pittsfield  Distributor 

Achieves  an  open  circuit  with  positive  mac  ha  d 
teal  make  and  break— entirely  independent 

of  rapidity  of  spring  action. 


A 


I. 


This  IHiMtratlDB  abowa  tbe  clrvuit  open,    ai  joa 
*ee„  till*  iHitildon  Ik  tnnlntalm-i]  a  greater  part  of  the 
time,  whirl*  tuetiru  lea*  ctmlu  on  tor  •  our  re  of  < 
KCOXOMY ! 


Now  tbe  rnm  bn»  rrr<ilve<1  and  !■  making  tbe  contact 
Von  will  not**  tbat  tbe  contact  la  KOKt'Kl).  Hprlng 
action  has  nothing  to  do  with  It,  Aleo  It  la  apparent 
tbat  tbe  contact  cornea  at  tbc  proper  power  moment 
anil  ran  come  at  no  other  time — ACCIHACV! 


x  is 


4 


t> 


3. 


r  » 


The  further  latSlSBOS  «f  the  caw  ba>  rORfRD  toe 
iilallliutii  |~lnt»  aiiart.  "Stlrklng."  which  la  tbt  ranej 
of  electrical  "la«."  U  Impoasllile.  Brery  make  nai 
ererr  break  muat  take  place  at  the  proper  ItW  int  - 
l»OW  KM! 

Tbe  Plttafteld  Dlatrluutof  la  one  compart  unit,  let  adlag 
the  coll.  Onlr  one  ritrrnal  wire  In  Ita  construe  toe- 
that  Icaila  to  the  battery. 

Pittsfield  Spark  Coil  Company 

Pittsfield  Mi 
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The  New  Standard  in  Car  Value  at 

SmnJ  tar  Inttmmtlan 


KISSEL  MOTOR  CAR  CO. 
HARTFORD,      •  WIS. 


I 

KisselKar.  ■ 


MERCER 

MOTOR 
CARS 


22-73  SERIES 

They  follow  closely  the  tines  of 
the  preceding  series,  and  the  only 
changes  are  in  the  nature  of  re- 
finements. 

22-73  Touring 
22-73  Sporting 
22-73  Runabout 
22-73  Raceabout 
22-73  Touring-Limousine 


Literature  Mailed  on  Requett 

MERCER  AUTOMOBILE  CO. 


400  Whitehead  Road 


Trenton,  N.  J. 


If  Your  Lights  Should  Fail! 

Think  what  It  might  mean  on  a  black  night,  with  a  bad  road! 
Don't  risk  It.    Put  a 


MODEL  3S4  AMMETKR 

On    Your    Dathboard  or  Cow' 

It  to  ft  reliable  means  of  detenntnlr&t  the 
proper  rata?  of  cKarg*  or  cltocri&rte  of  your  bat- 
tery for  vwrfoua  tw*li  It  tnftbftr*  you  to  tie- 
termine  that  the  generator  to  working  unit  that 
the  fttoraoc  battery  to  receiving  it*  proper 
charge,    writ*  at. 

Wacton     Electrical     Inatrumant  Co. 
•  Woe  ton  Av...  Newark,  N.  J* 

flramtkti  in  ik*  /.iwr"  CUiit 


  j 

J-M  Non-Btiriiy/ 
BrakeLini: 


\VEARS 

ITS 
rriT» 


NAUR),  JOB 


CAJSAonaw 


Edited  exclusively  for  Dealers,  Jobbers, 
Garage  and  Repairshop  Owners 

If  you  ar*  Interested  In  the  merchandise  or  maintenance 
departments  at  the  automobile  Industry  you  should  read 
Motor  World  regularly.  It  builds  sales,  Improves  service. 
Increases  profits. 

Published  weekly.  12.00  per  year — Canada  and  foreLg-n,  14-00. 
Subscriptions  solicited  only  from  men  In  the  trade.  Bend 
your  subscription  to: 


MOTOR 
239  West  39th  Street 


WORLD 

New  York  City 


Add  to  Garage  Profits  by  Oxy-Acetylene  Welding  ] 

Saving*  mads  please  your  patron,  and  pay 

PREST-O-LITE 

Dissolved  Acetylene 

(Ready-made  carbide  aaa) 
■(Ida  to  tea  cftVVn.  r  aad  »»fnl»"  ef 

any  good  mthiint  rqnliirjimt.  Wf  fiirnub 
tfcoroajrtilj  hl«ti  («*•  wfldlor  apparitaa 

fur  son. Ml  it'anaili).  *  J >M>) .  To*  trrrur 
sssr  will  mho  n»*d  t"  ryUndrra  at 


additional  mat.  and  aU.ut  llu.uo 
of  welilliif  ail|iplln     Truck  and  »po1«l 
equipment  f»r  rulllas  anrratl«Da  si  SJ> 
trs  coat. 

Smnd  lordetallt  of  Preit-O-Ltle  Service  for 
Oey-Aeetylene  Welding. 

THE  PREST-O-LITE  CO.,  Inc. 

The  IForM'a  lerprat  Walrrrs  of  Diteelt 
Acetylene 

TSA  f,.   Canafe*  OMioe  m4  F 

Mlaailllil  Ind.  kUrrlllM,  OnUft 
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Have  You  a  Ford  ? 

T\f  RAJAH  —or  i  Boick,  Dodge,  Wioioa,  Catlma*,  Omkload.  OklomobUeT 
/or  FORDS    For  oil  of  UiaM  uJ  nuar  otWr  om,  than  an 

SPECIAL 


RAJAH 


PLUGS 


Too  nrrer  will  know  complete  plug  MtUfact.oo  until 
Ton  pat  Uimd  In  your  ear.  klado  from  tbe  ndi  m«- 
Urlau  and  with  lha  mb»  skill  that  bar*  woo  for  K«J*h 
ftUmlird  am]  Rajah  Giant  Plata  tb«  pr*f*-r*iiK*  of  thr*#- 

asartrra  of  tb«  Hac«  and  Test  Drlrera.    FuruUh«J  with 
inmb-nt  or  itud  terminal  If  roquirtd.    Ail  good  dMi- 
on  as*  by  nail. 

RAJAH  AUTO-SUPPLY  CO.,  Bloomfield,  N.  J. 
John  MiHcn  tt  Son,  Ltd.,  Montreal,  Toronto,  Winnipeg,  Vancouver 


Electric  Auto -Lite 

Starting — Lig  hting — Ig  nition 

Electric  Auto-Lite  equipment  for  auto- 
mobiles is  as  famous  for  the  service  that 
backs  it  as  for  the  reliability  and  economy 
of  its  operation. 

ELECTRIC  AUTO-LITE  COMPANY 
Home  Office  and  Factory:  Toledo,  Ohio 

New  York        Detroit        Kanwi  City        San  Fraaciaco 


In  the  most  perfect  plant 
that  brains,  money  and 
experience  could  devise, 
we  have  the  men  ami 
equipment  to  produce 
pressed  steel  parts  in 
any  quantity  on  com- 
paratively short  notice. 
We  make  more  than  200 
pressed  steel  parts  and 

you  can  make  your  vehicles  lighter  and  at  lower  cost, 
without  sacrificing  strength  if  you  use  pressed  steel  spring 
hangers,  running  boards,  brake  drums,  etc..  instead  of 
malleable  iron,  steel  castings  and  drop  forgings. 


"THE  BOSSERT  WAY 


stands  for  the  prompt  delivery  of  your  order  tilled  in  ac- 
cordance with  every  item  of  the 
specification!. 


The  Bossert  Co. 


UTICA 
N.  Y. 
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fiurumiT 

[^STORAGE  BATTERIES) 

UllUllllHi 


STARTING— LIGHTING— IGNITION 

"CinrtQDttl"  Rstt  tries,  owing  to  tbelr  special  features  of  cooarroc- 
Hon.  bar*  «  bigber  starting  ■Mill/  loin  other  twltrdn  of  the  iam« 

rbTi  u  r 


dlmerjitrina.  TbTi 


do*  to  the  iLngle  eeallng  arrangement  which  (Soes 


away  wltb  the  ho  I  ay  scaling  ton  pound!  usually  poured  over  tbc  entire 
•op  of  Ibt  battery.  Tale  space  la  used  la  "Clnctnaatt"  Batteries*  for 
additions!  plot*  room,  permitting  the  oe*  of  larger  pistes  sad  tkm 
■curing  a  more  powerful  battrry. 

Write  for  catalog  A.  which  glees  fall  (lets  He  of  these  batteries. 

Wa  bare  an  attractive  propoeltk>n  for  Uto  dealers. 

THE'CINCINNATI  STORAGE  BATTERY  CO. 

US  end  130  Stark  Slraat  CINCINNATI.  OHIO 


Jf art  ford  Equipment 


EDWARD  V.  HARTFORD,  IncJ      morgan  sr. 


■  \  JERSEY  CITY.  N.  J. 


J 


Comb 


ae 


i    i  » 1 1  ► .  i  » t  ■  •  i 


Th«  "Hold-On"  Tread 
arc  as  superior  in  quality  to  ordinary  tirei, 
as  the  combination  liberal  aate*  policy  is 
superior  to  the  "cat  and  dried"  ordinary 
■tiling  policy  under  which  the  ordinary 
tires  are  sold. 
Get  the  exclusive  territory  proposition. 

The  Combination  Rubber  Mfg.  Co. 

fmnvfactmrers  of  Hifjfc-o»»oV  1 
'nbber  Products  for  50  Yea't 
BtXX)MFI  ELD.    NEW  JERSEY 
Writ*  or   Wire  for  Ptrlicutmrg 
tit  jj'Aihj  Our  Preposition 


AXIjBS  >VI-IBBIjS 
PUOPBLLEUS 


Salisburu  Wheel  B^ts 
£Nf     &  MfdCo.  TO 

U    JAMESTOWN  J       N  Y 


VJkl  SPOTLIGHT 

Motorists  insist  on  hav- 
ing the  best  spotlight 
manufactured.  DEAL- 
ER: Satisfy  your  cus- 
tomers by  selling  them 
the  best  and  latest  im- 
proved Spotlight  man- 
ufactured. Complete  in 
every  respect.  Ready 
to  attach. 


•  Jam.  CslfsSsSsl 

IWoit,  Michi,»n 


Le  Roi  Motor 

3fc*4»  MODEL  C 
ro*  THE  LIGHT  ROADSTER 
TOURING  CAR 
OR 
TRUCK. 


r  WIS 


AotorA&e 

"The  Motoring  Authority  of  America" 

PUBLISHED  WEEKLY  AT  CHICAGO 
Yearly  Subscription  Price— 52  Issues—  $3.00 

Tb.  moat  popular  weakly  motoring  maKazlne— devoted  to  the 
Intareala  of  the  motor  car  owner  and  containing  n.ws  Of 
general  Interest  alike  to  the  dealer  and  the  manufacturer. 

If  you  are  Intereated  In  new  car  and  accessory  descriptions, 
raring  reports,  touring  data,  and  questions  and  answers  that 


appeal  to  the  motorist,  subscribe  to: 

MOTOR 

MALLEJRS  BUILDING 


AGE 

CHICAGO,  ILLINOIS 


l/'NOWN  the  world  over  as 
*™  the  zenith  of  simplicity 

and  efficiency. 

A  precision  instrument  giving 
permanently,  exact  carburetioo 

for  y.iur  car. 

Zenith  Carburetor  Co. 

Detroit,  Mlcb. 
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Electric 
Starting 
and  Lighting 
Systems 
SINGLE  UNIT  and 
TWO  UNIT  Equipments 

Booklet  on  Special  Ford  Equipment 

DYNETO  ELECTRIC  CO.,  Syracuse,  N.  Y. 


:  B 


If  You  Are  Putting  Up  the  Car 

for  the  winter,  park  all  gears  and  bearings  carefully,  with  NON- 
KIA'ID  OIL.    ThU  will  keep  them  from  rusting. 

And  in  (He  »pnng  this  lubricant  will  mill  be  fit  /or  iuc. 


NON-FLUID  OIL 


Mailc  to  tnk.-  the  place  of  i-tmiirKin  tcr.-ai..-. 
tin, 


ell,  ones  Dot  treeee. 


It  doe*  eot 

la  a  [.ways  lnbrleattax  at  ALL  times. 
aoM  at  w"ur  dealer  *  la  orange  roinred  ran* 

"K-OO  "pe<  grade  for  sjrarsi 

■■K-ooii-'  for  bear!  oca, 

Writt  tor  tamftts  and  bookltt. 

New  York  t  Maw  Jersey  Lubricant  Co.,  165  Broadway,  Haw  York 


The  Bearings  Company  of  America 

LANCASTER,  PA. 
SaUa  Department  I  Western  Offloet 

"4  Ford  Building 
Detroit.  Mich. 


KADIA1  BHTAI NEHS 

fMADrTlNAMERlCA] 


coMn.rTE  TiinrsT  deaui-no 


Manufncturera  of  Star  Radial  Ball  Retain* 
era.  Star  Ball  Throat  Retainers,  Star 
Complete  Ball  Throat  Hearings 


SEISS 


,4>oo 


SEISS 


$4  oo 


Double  Acting  Mechanical  Horn 

Operated  by  touch  of  hand  either  to  right  or  left— for  short 
aharp  blast — or  for  long  continuous  sound  same  na  a  motor 
driven  Horn.  This  la  the  only  horn  on  the  market  having 
these  featurea. 

Guaranteed  for  10  Years 

Positive  In  Action — no  Ratchets — no  Spring  pressure  to  go 
against — simplicity — nothing  to  get  out  of  order. 

Write  fee  LUermtare 

The  Seiss  Mfg.  Co.,  456  Dorr  St.,  Toledo,  0. 


IR1DI0-PLATIMM  T1PP1D 

Screws  and  Rivets 


SERVICEABILITY 

It  %  distinguishing  feature  of  these 
I   phi  and  Rivela. 

Sm  urely  welded  Irldln  rijitlnum 
heads.  Standard  sixes  carried  in 
stock.  Other  styles  to  order — any 
*|i<  clrlcationa.  any  degree  of  hard- 
ness. 

Writ*  us  for  prices  and  full  In- 
formation. 


R  &  H  Platinum  Works 

•I  Reseller  4  Kaetlacaer  Ctieatcal  Ce. 
lOO  William  Street 


New  York 


•  Carspring  TiR-ES 


■•Will  establish  you  in  busi- 
ness on  a  permanent  and 
profitable  basis. 

Our  Policy: 

One  (food  dealer  in  each 
territory,  backed  by  the 
best  goods  and  unlimited 
co-operation. 

New  Jersey  Car  Spring 
&  Rubber  Company 
Jersey  City,  New  Jersey 


OasasstseTI 
ssaaaasBsaw  ■ 


rata 


MOTOR  PRODUCTS 


W.  C.  RA.NDS.  Prat. 
C  F.  JENSEN,  «ee- 

Prei.  ana  Directer 

el  Ptifchaiat- 
H  H  SFXLEY.  Vke- 

Pr..  and  Dlcectaa 

elSaU.. 
D.  B  LEE,  Traaaarer 

ana  Gael  Mgr. 

R.  R.  SEELET.  PW- 

dectien  Mrr. 
M.  L  BROwN.Sect. 


Main  OMic.  and  Facte".  Derail 
Mick.  Facteclea  alaa  at  inn  Ajkae 
Mich.,  and  Walkerrilla,  Can. 
SUCCESSORS  TO 

Rands  Mfg.  Co. 
Vanguard  Mfg.  Co. 
Superior  Mfg.  Co. 
Diamond  Mfg.  Co. 
Universal  MetalCo. 


AS  ,  OIL  ,  AND 

w  r.  i  n;  r>r 
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Atwater 
Kent 

Ignition 


For  Your  Car 


Atwater  Kent  Mig.Works 
Philadelphia.U5.A. 


mm 


Inner  Tubes,  Inner  Liners,  Outer 
Boots,  Inner  Sleeves,  Blowout 
Patches,  Cementless  Patches,  Cement 
Patches,    Red      Rubber  Tubing 


LIBERTY  SIX 
$1095 

You  don't  have  to  talk  to  tell  the 
Liberty — the  car  speaks  for  itself. 

//  your  territory  it  not  doted  address: 

THE  LIBERTY  MOTOR  CAR  CO. 

DETROIT 


DIFFERENTIALS  and 
ACCURATELY  CUT 
METAL  GEARS 


Hew  Process 
&ai  Corporation 

SYRACUSE.,  N.  Y. 


THE  METAL  OF  METTLE 


THE  BEST  BEARING  METAL  ON  THE  MARKET 

Pah  riff  Mr-tnl  li  an  exceptionally  hotnocroraaa  tin  bna*  copper  harten*d 
■  Hoy  mailt*  liy  mir  aiwcLal  prorma  from  Strait*  tin  mil  Ingot  copper. 
Wf  make  rTv-rr  |-iind  of  Falinjt  M«-Ul  ourwlff*  md  <-ao  guarantee;  tta 
uniformity  and  quality.  Ask  Hints,  Simples,  Crane,  Wisconsin,  KUaell, 
Waukraiin,  Kcry-Siprtofflrlil,  |l.uT«r  Curt  la*  aod  ttk«  man  wno  make* 
nnianiil  bearin*-. 

Fating  Metal  Company,  34  Commerce  Street,  New  York 


New  Departure 
Ball  Bearings 

American  Made  lor  American  Trail* 

QUALITY   FIRST  i 

TMC  NEW  Of  PARTUIII  MFQ.  OO. 
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26  YEARS 
EXPERIENCE 


DYNAMO 
CONTROLLERS 

FOR 

LIGHTING 

AND 

STARTING 
I SYSTEMS 


J-JUB^APg 


STEEL 

OR 
BRASS 


NICKEL 
PLATED 
OR  RUST 
PRO  O  F 


STAMPINGS 

........     TV.  an^Un  Wokl«J  c. 

THE  WINK  LEY  CO,  Detroit,  Mich.,  U.  S.  A.      Wb«l-..Om.,  c^mim. 


n 


* 


BRAENDER 

TIRES  &  TUBES 


successfully  resist 
road  wear   and  give 

Long  Mileage 


Woe.  far  mrtleUm  HRAt  Sill- K   Bull  Dm  No* 

Skld-TllFl'  ASTEST.  SAFES  I.  iMiKJTIIhifr  HIDING 
HUE  MADE. 


I       -torjri  Hii'hrrford 

BRAHCHM8: 

DIl  AKMIKH    JBO  Wml  MM  ««.,  Nnc  Tort.  If.  F. 
Hull-Do*      676  Jf».  *ra«4  *t..  PMl*oW»-«t«.  /"».  ... 
!*on-Skl3      U60-5*  Bo.  Jf<cAi#a*  Aw.,  Chicago.  Ill 


Brae  nder  Robber  &Tire  Co. 


K.  j. 


-  i  7'.~;     '  ~  " 


MOTORS 


Superior  oV 
■ifo,  mater- 
ial*, workman- 


ship fhva  battle- 
ship atronf  th  and 
aeroplane  I  J*.. tiMM.    Cataio*  L 
gjvsa  full  detail*.  Write 

WAUKESHA  MOTOR  CO. 
Z2t  PMtwt  st  ,  WamImsv*.  WU. 

N  ,  M    I       I      m  , 


TAe  Exceptio/ 


WARD  LEONARD 

ELECTRIC  CO. 

MT.  VERNON,  N.  V.,  U.  S.  A. 


CANADIUM 

CONSULT  US  REGARDING  ITS  ADAPT- 
ABILITY FOR  MAGNETOS.  MASTER  VI- 
BRATORS, CAUTERY  KNIVES,  COILS,  ETC. 
Can  interrupt  circuit  at  minimum  expense  to  Pur- 
chaser. 

Years  spent  in  its  development.  Write  us  asking 
its  uses.   Can  be  used  to  replace  platinum. 

The  Electro  Metals  Products  Co. 

P.ic.uc.  and  SoU  Manufacture!* 

1984  East  66th  Street  Cleveland,  Ohio 


MOLTRUP  STEEL 
PRODUCTS  COMPANY 


Manufacturers  of 


HIGH  GRADE  FINISHED 
CRANK  SHAFTS 

BEAVER  FALLS  PENNSYLVANIA 


PERLMAN  RIM  CORPORATION 


C  o  n  trolling  the  Perlman 
Demountable  Rim  Patents 


Plea»«    mention   The   Automobile   when    writing-    to  Advertiser* 


i  Google 
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THE  AUTOMOBILE 


THE  AUTOMOBILE 
OWNERS 

DEPARTMENT  STORE 


The  great  plant  of  the  Puritan 
might  well  be  called  an  automobile  de- 
partment store,  and  our  immense  stock 
is  at  your  command — Service  to  cus- 
tomers is  the  key-note  of  the  entire 
institution  —  Low  prices  —  Prompt 
shipments.  We  can  supply  practically 
any  part  for  any  car.  Let  us  quote 
you  prices. 

READ  THIS  LIST  OF  BARGAINS 

Delro  startlaf.  llfbtlnc  ind  urnltloa  a71MiM.MO.OO 
On*  unit  srnrrat'  r  and  atartluf  motor  specially  dr- 
ained for  tb*  following-  rsr*  A  bsrraln  for 
too  If  you  mo  u«*  on*,  Writ*  for  aporlflmtlona 
Oakland  M  311  Iltl4  Pattrraon  M  31  1B14 
Old*  M-42  1»I4  Krvlon  M-4/SS 

RADIATORS 

Stodatakar  S5  radlatora   ffS2.no 

Btndrbakw  1»12  radlatora    2J1.04) 

Abbott  radiator*,  all  mod*la   3O.0O 

RIMS 

H  I  4  191?  itraUtbt  aid*  rim*   2.70 

U  I  IH  K»l*»y  So.  20  rllrrhar   2.SO 

ttitV  Kelaey  No.  SO  atralibt  aid*   2..10 

Nltli  Kaksay  Unlrtraat   4.3B 

BODIBS 

W*  bar*  many  dlir»r*at  aim  and  trr**  of 

laMiaa,  both  roadatrr  and  tacrine — tap- 
knlairrad  and  painted.  Rom*  vqulppod 
wttb  top*.  wlndablrlda,  running-  board* 
and  f radar*.    Prima  from  .  .ff.IS.00  to  7S.OO 

WHEELS 

a*t  of  four  82  1  ft  H  fttanwald  wbaala  wltb 

alralcbt  ilit*  rim  and  rim  porta   2nr.11 

Many  mak*a  of  wb**l*   &.0O 

SPBCIALS  for  loans 

Crown  fander*  for  Ford.  p*r  **l   13.0O 

1  Will  nt  any  Model  T  toarinc  car  or 
roadatrr  built  alnr*  10.12) 

Front  wheel*  for  Pord   J.OO 

Brsr  wb**la  for  Ponl   l.rtn 

Hatlay   oartmrrtnra   for   Pord   ft.  Id 

Klncaton  rarlwrrtora  for  Pord   rv.  to 

MisrRi.i.AXBotrs 

Rplltdorf  V-w  tan.  Ion  roll*   fl.OO 

Rruny  IX"  tnl>*  roll*  wltb  aartrrbaa   II. CHI 

R*my  Hl>  eolla   ,   fl.OO 

Dear-o  cylindrical  abap*d  s*n*r*(or*   IO.OO 

Writ*  for  our  Iltrtraln  llnllrttn.  Th»  p*c*a  ar» 
crammed  full  of  Intarratlnf  llama.  Ifa  fr**  tt|a>n 
reqnoat  and  will  sbaolutcly  a* to  too  000*1*. 


TIRES 


Our  Guarantee  b  Permanent 
— Our  Reputation 
Established 

3SOO 

Mile  Guarantee 

Tires  and  Tube* 

bouicht  at  a  tremendous  discount  at  nji  excess 

sale  of  one  of  the  country's  beat  known  man- 
ufacturera.  All  fresh  selected  stock — standard 
make,  at  prices  you  can't  afford  to  overlook. 


Add 


Skorr  prlrra 
okld 


Saw  Tnh*a 

12.00 

2.25 
2.  SO 
2.  BO 
2.B5 
2.78 
2.M 
3.20 
S.28 

sua 

3.4S 

4.1s 

4.29 
4.M 
6.0O 
500 
II.  20 
for 


Special   Bargains  in  Slightly  Used 
and  Demonstrating  Tires 


Used  Tin* 

Ua*d  Tab** 

|i.  sr. 

.  4.2S 

1.4ft 

4.  AO 

Lao 

.  5.28 

1.90 

.     ft  SO 

l.BO 

.     II  2.-. 

I.SA 

1.80 

1.70 

.  7.75 

1.70 

.    7  BO 

1  75 

1.75 

1.75 

.  8.00 

1.75 

S.00 

1.80 

1.85 

.  S.50 

l.BO 

2  00 

1.00 

2.20 

We  guarantee  nil  tires  sold  by  us  at  the 
above  prices  to  be  Tree  from  Imperfections  in 
material  and  workmanship.  8*nil  one  dollar 
deposit  with  each  tire  ordered.  Tlrea  will  be 
arnt  promptly  C.  O.  D..  with  privllee;e  of  ex- 
amination. Specify  stylo  of  rim  to  avoid 
delay. 


Puritan  Machine  Company 

ALL  PARTS  FOR  ALL  CARS 
408  Lafayette  Blvd.         Detroit,  U.  S.  A. 

Srr  our  otser  ad  on  this  page 

Please   mention   The   Automobile   when   writing  to 


Tire  Repair  &  Supply  Co.,  Inc. 

1463  Michigan  Avenue 
Chicago,  III. 


Parts  and  Repairs 

Specials  for  Quick  Sale 
magic  Bros 

BOSCH  Z  ft  4  rjrl.  blfb  taaalon  dost  (water. 

_  HS*4I  „  sxs.oti 

Bu*ih  I)  u  4  ryl   tilrh  tension  rarlabl*  spark.  So  00 

Biao'b  I>  V  4  rf\.  hlarb  taaalon  a»t  apark   25.00 

I'.  ■-rli  II  B  I  ryl.  blab  tension  doal  typ*   30.00 

Boach  |i  4  ryl.  blfb  l*o*|..n  rartabla  apart...  20  00 

■Peach  IIU«  cyl.  hlarb  tanakin  rarlabl*  apark.  40  00 
Bo^li  II  li  H  4  cyl  blfb  trnaiim    ni  abaft 

apeed    IS  00 

Ma*  «  ryl.  high  traalon  dual  with  cell   40.00 

K  W  II  ryl.  blsh  tension  va rial. la  apark   2S.no 

K  W  4  17!.  hlgb  tanalim  rariablr  apark   19  00 

Bourn  IiI'ai,  rnii,M  late  ttpVj   |  00 

xn.lTDORF,  REMY.  all  otber  rail*  for  max- 

a»'r*  777.  (.ao 

RPLITDORF.   BKMT.   M1CIIK1AN  irosl  SMS- 

nato*.  *ack   I  00 

I'HKHT-n-MTE  TANKS  8IZE  B   6  50 

Pit r.lT-O  LITE  TANKS  SIZE  K   ft  00 

TIRE*.    ALL    SIZES.    MANY    LIKE  SEW. 

I.VOO  mp  to  12.00 

Hlawart  rsconm  ayateroa   0  00 

mrombrrg.   Ncbahb-r.  RsySeld  snd  otbrra  low 

s»    4.00 

K*(JISE 

krlt  unit  power  plant.  Ilk*  new  SO  00 

Franklin  23  II  p  alr  eool»d  4  ryl  .  At  ahan*.  40.00 
Itagal  4  ryl.  .10  n.P..  wltb  mas  .  aarrythlag. .  50  00 
Harraarhoir  2*.  Illork  naolor  4  ryl.  wltb  Iran*..  T5.O0 
naaoaMMIs  20  motor  wltb  Iran*.,  errrytlilin.  BO  00 
OrabowaSy  trnrk   2  cyt.  motor,  sood  for  sts- 

Uoaary    20  00 

naar  alia*  full  Son  tins   3S  00 

Ba*r  aib-a  wltb  unit  lran*ml*alo«>.  all  make*   S9  04) 

Front  aila.  Tlmkrn  hr*rlnara.  sll  sis**   11.00 

Badlaton   of  all   klnda.    bnotlrxla   on  band 

low  aa    IS  00 

Htaarln*  roar*  for  Inirk  and  pa**,  low  sa  .  .  '.    8  00 

Wa  ar*  maklnc  tbla  wa*k  aboa*  apodal  o(r*ra  to 
elaM  out  s  faw  brokan  Una.  :  It  will  pay  yon  to  erder 
ai  one*.  All  ordars  ar*  miMert  to  prior  aal*.  Any 
I'lirabaa*  not  ntlraly  aatlafartory  ran  h*  rrtirrnad 
for  full  rradlt.  Ahore  are  all  in  e>r*llmt  conditio* 
"I  M*""S  do  not  Jada*  ■  .r.111-  K  t„  tb»  prl.-*  msrk*d. 
W*  ablp  aam*  day.  What  do  yoa  Bard  In  partal 
».  bar*  tba  hl*-»»*t  atork  of  narta  for  all  cara  la 
tb*  eoantry.    Tbst'o  oar  aperlslty. 

BMSM  £KO,,?Il'5"   AITO  PART*  CO. 
ai3l  ■gsjgj  Aw*j.   Clerrlmnd.  Ohio. 

All  Service  Parts  for  All  Cars 

It's  rstber  s  broad  atatrmrnt.  tan't  It?  Bat  w* 
ran  bark  It  np  by  oar  lars*  *tork.  w*  ran  supply 
part,  for  o»*r  100  "ORpriAN"  Aatom  .hll*  c«n- 
panla*  and  csn  slao  aopply  prarrlcally  any  part  for 
any  car.  Brlow  la  a  partial  ll.t  of  "ORPHAN" 
1  iir.  for  wblrb  w*  ran  supply  prompt  sad  ssVfaat 
orrrlr*. 

fAHTKRCAR  WtRRRJ 
S  ST??.' ** A  51  ABBOTT 
ESS,  WRBIIWBM. 

Flmrrr  Korton 

Eaarltt  Lion 

llirraabnrr  Msrnnait* 

llandrraon  Northarn 

8rHp)i«  Bor.tb  Cyrl*  "bio 

Wsyn*  R  WI  Csr 

AXII  MASir  OTHKH.1I 

If  your  car  Is  ant  Hated  writ*  na.  Oom*  to  fk» 
Pnrltan  FIRST  when  yoa  na*d  rrrolr  parta  or  aarrlr* 
iwrla  for  your  car.  W*  aannr*  yon  oar  |»Mra*  will  be 
low.  and  will  si?*  yon  prompt  and  atBciont  aarrlr*. 
Writ*  aa  for  oar  lars*  llla-lratrd  Bar  rain  Bulb-tin 
It  contain*  Items  of  Inter**!  to  every  notorial. 

PURITAN  MACHINE  COMPANT 

All  Pnr4s  For  All  4'nra 

408  Lafavette  Bird.        De  roil,  U.S.A. 

See  oicr  ofsrr  ad  on  thl*  page 

G-E-A-aR-S 

For  Tnnsmis&ions  and  Differential* 

Writ*  rwr  a».lf»a  <]r>|«rfn,«>iit  about  yniir  i^tilr#<n(*tits 
Mianfartarfn  for  tlie>  Trad** 

SERVICE  GEAR  &  MACHINE  CO. 

READING,  PEN N A. 

Advertisers 
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THE  SUCCESS 

of  the 
Auto  Parts  Co. 


Has  led  many  firms  engaged  in  a 
somewhat  similar  line  of  business  to 
incorporate  the  words  "Auto  Parts"  in 
the  firm  name,  or  in  advertising  in 
such  a  way  as  to  mislead  the  average 
person  to  such  an  extent  that  it  is 
confusing  whether  we  maintain  any 
branches  or  not.  We  again  wish  to 
announce  that  we  are  the 

Original  and  Largest 
Auto  Parts  Co. 

And  to  guard  against  any  misunderstanding 
or  confusion  we  would  appreciate  It  tf  all 
communications  l>«  addressed  to  Chicago. 
There  ha*  been  some  dilT'.oulty  In  the  past 
and  Hie  delay  occasioned  has,  in  some  case", 
cnu&rd  our  customers  inconvenience.  We 
take  this  means  of  righting  a  wrong. 

MOTORS 

Marlon  40  HP.,  new.   SIMM 

Yankee  4-eyL,  complete    *0.W 

TRANSMISSIONS 

J- speed  forward  and  reverse   35.00 

Planetary   10.00 

FRAMES 

2-ton  truck  frames,  new  each  12.50 

We  also  have  many  other  style  frames 
In  stock.  Write  for  price  and  meas- 
urements. 

MAONCTOS— BOSCH 

D  i  single    «2.Ko 

D  It  *  single   15.00 

Dill  single   S0.0O 

D  TT  S  Dual   60.00 

DUI  single   J5.00 

D  «  dual   40.00 

D  R  4  dual    40.00 

Our  Magneto  Department  Is  equipped  to 
handle  all  repair  jobs  at  low  prices. 

RADIATORS 

We  are  In  a  position  to  quote  low  prices  on 
new  or  repair  Jobs. 

MISCELLANEOUS 
1-,,°a<3eBy  wheels?  "t0Ck  °f 


Write  for  our  Winter  and 
Christmas  Bargain  Sheet 

AUTO  PARTS  CO. 


NO  BRANCHES 


741  W. 


Chicago,  III. 


AUTO  PARTS 

FULL  STOCK  OF  PARTS  FOR 

MICHIGAN  L0ZIER 
MORA  DRAGON 

We  maintain  a  complete  stock  of  parts 
for  the  above  cars 

Philadelphia  Machine  Works 
67  Laurel  Street  Philadelphia,  Pa. 

Pope-Hartford  Parts 

Parts  for  all  models  of  Pope-Hartford 
Pleasure  Cars,  Trucks  and  Public 
Service  cars — made  from  the  original 
drawings  and  patterns,  with  the 
original  tools,  fixtures,  etc.— complete 
stock  always  on  hand,  prompt  and 
satisfactory  service. 

The  Hartford  Motor  Car  Company 

410  Main  Street,  Hertford,  Conn. 

STOCK,  TRANSMISSION 
AND  DIFFERENTIAL 

GEARS 

tor  ever  1O0  MAKES  OF  OARS 

Otwlrte,  Orphan  sod  Correct  mcxVli  Gee  ml  Dae 
•f  repslr  parts  for  oM  Maiwsll  cars,  st  old  list 

NO  SECOND-HAND  PARTS  OR  JUNK 
OUR  PARTS  ABSOLUTELY  NEW 

IBS  AND  REPAIRMEN,  set  ear  | 
•  nil  make  ■  proDl  oo  rour  rf[«ir  i«rt« 


AUTO  GEAR  Sc.  PARTS  CO. 

SM  Marietta  St.,  Atlanta,  Ca. 
M4  M.  Am..  N.  T.       Mil  S.  Mvt,,..  A,«....  CMcsr*.  IB. 


A  New  128  Page  Catalog 

Just  off  the  Press,  will  be 
sent  you  free  upon  request 

BARGAINS  IN 

MOTORS 
RADIATORS 


AUTOMOBILE  PARTS 
AT  A  REDUCTION 

Of  50%  to  75% 

Our  Assortment  includes  wheels,  axles, 
gears,  bearings,  cylinders,  pistons, 
crank  cases,  transmission  cases,  etc., 
for  nearly  all  standard  makes  of  cars. 
Get  our  prices  before  placing  your 
order. 

MAXWELL  BROS.  AUTO  SALVAGE  CO. 
2931-33  Olive  St. 


MAKE  YOUR  FORD  A  ONE- 
TON  DELIVERY 

COMPLETE  SET  |f»  -fl  s-v  f\f\ 
MACHINED  $175.00 


AUTO  PARTS  CO. 


741  W. 


In  Fact,  Everything  for  the  Automobile 

Write  today  for  tmr  CaUloa 

AUTOMOBILE  APPLIANCE  CO. 

1438  Michigan  Ave.,  Chicago.  111. 

SPARDICINE 

AUTO  WRECKING  CO. 

2462  Arthur  Avenue,  Bronx,  N.  Y.  City 

We  buy,  sell  and  break  up  all  melees  of 
cars.  We  sell  cars  cheaper  than  any  other 
concern.  Auto  Parts  sold  at  one-quarter 
the  regular  price.  We  sell  and  buy  the 
following  sccond'hand  cars: 

Ford.  Chalmers,  Armandale,  Stoddard- 
Dayton,  Mercedes,  Stearns.  Stutx,  Pierce- 
Arrow  (touring  and  truck),  Mack  end 
Federal  Trucks.     Let  us  hear  from  you. 

Please  mention   The   Automobile   when   writing  to 


LAST  CALL 

We  have  a  large  assortment  of 
TOURING  BODIES  that  we 
will  close  out  at  very  low  prices. 
We  can  fit  most  any  car — prices 
range  from  $10.00  to  $40.00. 
Write  for  particulars. 

The  M  &  M  Company 


REPAIRS 


We  have  them  for  most  any  i 

We  save  you  S»*  to  H%. 

MOTORS 

Send  for  our  list  describing  then 

Rear  Axles 

Send  for  our  list. 
We  gTuarantee  all  ffoode  In  Jfood  shape 

or  money  refunded? 
We  also  Buy  old  Autos  any  condition 

AUTO  WRECKING  CO. 
We  Tear  'em  up  and  sell  the  Pieces. 
13th  A  Oak  Kansas  City.  M< 


ORDER  TO  DAY 

Presto-Lite  Tanks— "B"  $7.00. 
Presto-Lite  Tanks — "E"  $6.00. 
LOOK— Splitdorf  Mag.  "X"-$r*oo. 
We  buy  all  kinds  of  Job  Lots  which 
you  have. 

NICHOALDS  COMPANY 

Detroit,  Mich. 


422  Crand  River 
Advertisers 
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The  Rearing    |  |ouse 


THE  AUTOMOBILE 


AUTOMOBILE  PARTS 

SAVE  50%  AND  MORE 

WE  HAVE   PARTH  FOR   MOST  ALL  STANDARD 
MAKKS  OF  CABS.     WRITE  U8  TOUR  NEEDS. 
K  11  H  3»  Krll 
Maiwella  Q.F.K.tlAAA 
Overland.  SB,  42.  r»3 
Packard  ltKiS  t«  IMS 


H«iry  *  Franklin i  _ 


lick  Model*  II),  17  A  IP 


Kerala  WOO  to  1»14 
Cadillac  1»0<  to  1012 
Mltibell  10O7  to  1B12 
Flanders  20     Warren  30 
Cole  .10  Iludaon  20 

(iLlIlK   Stoddard  Dayton 
.  Crank  ~ 


Engine*,  Gear*.  Bearing*,  Axles,  Crank  Sbafta,  Cyl- 
ludi-ra,  TraaeiulialuDt,  Uube,  Wheel,  for  moat  aojr 
make  of  car. 

AUTO  PARTS  CO. 
4  ISO  Olive  Street  St.  I.onla.  Mo. 

Ko  connection*  with  an/  other  Auto  Parte  Co. 'a. 

KRIT  OWNERS 

We  fnrulab  quick  aervlc*  on  all  rnrinr,  clutch,  traae- 
mt**lo«.  differential,  front  and  rear  axle  ateering 
tear,  wheel*,  ateering  knuckle*  and  rooea.  feadsrs, 
frame*  and  node  pert*  from  original  Krlt  Stock. 
For  all  model*  from  1808-1K1S  Inclusive. 

MOTOR  CORPORATION 


1.TO0  Rarr  St. 


•htlndrlphla. 


-MAGNETOS- 
STARTERS  -GENERATORS 

BOUGHT— SOLD— REPAIRED 

Bosch  Uagnctoa  aoM  Willi  all  Boatba  guarantee 
Price.  $20  to  $40  according  to  typo 

HERBERT  AUCOCK  m^SXAw- 
R"  A  D  I  A  X  O  R  S 

Hi <ii  i  said  Renalred  at  loweat  price*  la  tea 
United   state*.     Beat   Service.     Plain  or  "V 
Shape  for  ANT  car.    Write  for  apeclal  quotatloaa. 
Ray  direct  from  tbe  Manufacturer 

AO  Work  Guaranteed  /or  One  Year 

AUTO  RADIATOR  MFG.  CO. 

764  Van  Buran  St.  Chicago.  111 

Pbonei  Monroe  1 133 

"STODDARD 
DAYTON  PARTS 

DAYTON  AUTO  REPAIR  CO. 

355  Wait  52d  Street  Naw  York  City 


ALL  TYPES'  OF  BEARINGS 


THE  G WILLIAM  COMPANY 

EnQlneera—  Speclallita  In  Bearing! 


New  York.  2  Columbus  Clrcla  (55th  Bt.  at 
Broadway) 
Philadelphia,  1314  Arch  8L 

USED  PARTS  50%  DISCOUNT 

Following  rare:  Cbslmcra,  K*F  M  Plandara  20.  twe 
and  three  >peed;  Bolrk  10-18-17-10-21  a  V,  K  14. 
I*.  SO;  Maxwell  AA-R-K  IID-CA.  Overland  M  to 
69.  Tranainlanloni.  axle*,  irheele.  hearing*,  crank- 
caeca,  connecting  roda;  In  fact,  alia  oat  any  |<art  for 
any  make  of  car. 

AITO  SALVAGE  CO..  INC. 
1414  Main  St.  Kanxa*  City.  Mo. 


When  in  Need  of  Any 

GEARS,  SPRINGS,  BEARINGS 

Wo  carry  a  complete  atock  of  SUPPLIES 


K.  C.  AUTO  PARTS  CO. 

1U7  MeCe*  Street  KANSAS  CITY,  MO 


P 


ARTS 


W* 


FOR  ALL   MAKES  OF  CARS 
ALWAYS  ON  HAND 


can  Oil  your  orders  promptly. 
Is  for  any  make  of  car  supplied 
EDWARD'S  GARAGE 

lAVlward  Cavanexh) 
286  287  Morris  AveTN.  V.  City, 
"  St.  and  3rd  Ave. 


MY  PRICES  ARE  RIGHT 

Wa  bar*  aecond-band  mature  for  every  make  of  car 

for  626  00  and  up. 

We  alao  carry  a  complete  Una  of 
Cylinders  &  t.VM  rath 
Crank  Shafts  O  flu.00  each 
Hear  Kada  U         ou  each  and  up 

No  matter  what  you  need,  let  us  quota  yon  a  price 

that  will  as  re  you  from  25*  to  60*. 

The  Gny  Anto  Exchange 

aMitclalr.  N.  J.  

S-P-R-I-N-G-S 

We  make  and  repair  springs  for  all  rare  and 
trucks.  Special  scientifically  heat-treated. 
Highest  K""»e.  Wr>«? 


TROY  SPRING  WORKS 

396  Conftreaa  St.  Troy,  N.  Y. 

BIG  RETURNS 

from  Clearing  House  ads,  "quick 
action,  our  motto,"  advertise  and 
create  business  by  the  shortest 
route. 

RIMS— ALL  NEW  AND  OI.IJ  TYPES 
and  iiarta  for  aU  makea  of  rime.    Get  Biy  price*  on 
■pare  rlnw.  aorklug  rims,  aide  rings    for  any  inak* 
of  car.    Quick  eervle*.    Free  rtm  Information. 


2125 


Was.  P.  Kaatner 

Are. 


ALL  REPAIR  PARTS  POR 
cars  oo  band  for  Immediate  elilwn.t.1. 
plete  Cylinder..   Hear  Alice,  Trmn.mlaelooa. 


CASH  POR  OLD  MAGNETO  POINTS 
platinum   acrap  or  sold  Jewelry,   new  or  broke*. 
Send  and  receive  esan  tiy  return  mail. 


returned  at  oar  ex  pros*  If  out  offer  Is  not  aaUs- 
fartory.    Eat.  idpii. 

LIBERTY  REFINING  CO., 
432  D  Wood]  St.,  Pltlatiararh,  Pa. 


DO 


Lot  kea  hear  from 
ywu 

Vflll  *  M-  Anto 

l\J\J      Wrecking?  Co. 

>  Cedar  Ave. 


NEED 


■IflDll 


AUTO  O 
PARTS  I 


NEW  ROADSTER  BODIES  FOR  FORDS 
1*16.  with  Top.  Wlndableht,  FOB  cars.  630  00. 
Speedater — Cloverleaf— aaveti  ptMrornr  Jitneys  Bad 
Commercial  Bodies.    Com.  reader*  64  pair. 

Ceatral  Wagon  Jt  Anto  Co. 
6410  EncUd  Ave.  Cleveland.  0. 

PARTS 

vV*  have  oo  band  a  rniareltaneowa  lot  of  PARTS  lor 
every  make  of  car. 
THsT.  AUTO  PARTS  CO. 

1428-3  1   -as*  Si  real  fl 


^"MPo-,or,,Ser'vrrce^,eB; 

Motor  Co.    De  Tamhle 
FOR       Motor  Co.  A  L.  P.  C. 

AMERICAN  MOTOR  PARTS  CO. 
404  N.  Capitol  Ave.  Indianapolis,  lad. 


UCAN  rNIIERSLtING  AND 
N  1BF.RH 
RIDER-LEWIS 
Parte  and  Repairs  for  all  alodela 
V.  A.  Loagraker  Company, 
dialogue*  free  India napotla.  Ind. 


AUTO    MOTORS   aad  MAIINETOS 
Franklln  4.  ,46  00:  f  H.J..  ^O.lH-6-.  *. 

1.00;  Hupp  20.  146.00. 


150. IIO  ;  Htoddard  Dayton 
676.00;  Hupp  20.  I4S.U0. 

Magnetos  and  other 


Weat 


Johnston 


FOR  SALE 

Peugeot  Race  type  cylinder  neada  for  Forda  15-over- 
bead  valve*.   Hockcr  nrma  aad  Puata  HckIi.  special 
Intake  manifold.  Hi"  carburetor,  660.00  FOB. 
Robert  M.  Roof 
\n  l.-r-.c  n.  Indlsaa 


Rebuilding  &  Repairing 

FORD  REPAIRING  OUR  SPECIALTY 

Ouarantr..!  work.  I.nw«t  pHcee  and  Immediate 
service.    Let  u»  Hove  It  on  your  next  repair  Job. 

Telephone  "Circle  17D4"  or  write 

N.  V.  MOTOR  HKI'AIK  CO. 
1 .1*1  West  5i!d  St.  New  York  City 


Cylinder  Grinding 
Pistons  and  Rings 

LARGEST  BECAUSE  BEST 


Hoapert  Machine  Company 
351  West  52nd  Street 
New  York,  N.  Y. 

CYLINDER  GRINDING 

Alloy 


Our  special  facilities  enable  us 
to  do  highest  grade  work. 

Over  225  Piston  Patterns 

AUTO  ENGINE  WORKS 

St.  Paul  Minn. 


SCORED  CYLINDERS 

Repaired  by  pateet  electric  praress.    rtllsd  with  a 
sliver  and  alckel  alloy.    Eliminates  fried! nf. 
warping  nr  fiilarittr.s  of  cylinder  liore.  Kant 
and  rings  uaed.     Ileehipficd  24  honra  after  : 

L.  LAWRENCE  &  CO. 


2V2  Ilalary  St. 

rk.  N.  J. 


1522  S.  Ulcblgaa  Ave. 

Clilcar.  Ill  Newark. 
1211!  K.  Jefferson  Ave  .  Delrolt.  " 


CYLINDERS 
Re  bored  and  Ground 


with  apeclal  equipment,  aaauring  abaotute 
NEW  PIKTON!* 
Cset  Iron  ami  maa-nalli*  aluminum. 
PISTON  RINGS 
High  compresalon  and  plain. 
Cbargea  Resootiable — l^rumpt  tH>llvery. 
Snndrrlnad  Machinery  Co. 
1006-8-10  Ihnaitlaa  St.  Omaha.  Neb 

AUTOMOBILE  OWNERS 
MECHANICS 

TO  REPAIR  TOUR  AUTOMOBILE 
Send  Yonr  Broken  Parts  to  Us.   We  can 
Match  Them  at  Less  Than   H  Ortarltial 
Cost.     All  makes  carburetora.  magneto 
I'arta   for   All   Klnda   of  Cara. 
Wheels.    Shock    Absorber*.    Lamps,  Cushion 
Tank..  Generator*.  MulBers.     We  Have 
for  ■I.OO.    Writ*  oa.  BATTLER 
1601  Spring  Osrsea  St.  Pblladelpbla.  P* 

ALUMINITE  PISTONS 

Alumlnlte  PUtona  will  put  elx-cyllnder  amoothn*** 
Into  *  foor-cylloder  motor,  gtv*  more  power  aad 
quicker  getaway.  la  aaklag  prices,  atata  make, 
model  and  v.ar.  EXPERT  MOTOR  BUIt.DINO — 
I'lston  Rlnga,  Cylinder  UrlndlaaT.  alao 
vim. m  Pins,  Alninlnltr  Connectlnaj 
Hods  and  Racing;  Motors, 

GREEN  ENGINEERING  CO.,  Dayton,  O. 

Cylinder  Grinding 

Pistons.  Ring*  and  Wrlatolna  naada  to 
flt.  All  work  a-narnnterd.  Write  for 
Information  and  qaotatlons. 

MODERN  AUTO  REPAIR 

AND  RECONSTRUCTION  CO. 
44X11   to  44111  Olive  St.      St.  Loala.  Mo. 

CYLINDERS  REBORED 

We  Bebnre  Cyllndera  aad^eqalp  with  our  r>-lli..r 


ting* 

«,rr«rt  «  L__ 
Olv*  n*  a  trlaL 


HOPE  MACHINE  COMPANY 

Mfra.  Bcllpao  VI. ion  Ulnar. 
231 0  N.  2nd  < 


Ptease    mention    The    Automobile    when   writing    to  Advertiser* 
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CYLINDERS  RE 

new  piston*  and  tines.  IT  to  (11 
tlcnera)  overhauling  and  - 

WELDING 


~J1ie  (Rearing  J-Jouse 


93 


331  S. 


ENGINE  COMPANY 

Chicago,  111. 


CYLINDERS  REGROUND 

ALUMINUM  ALLOY  PISTONS 

Will  Incrosae  apoed  and  power,  reduce  TlbearJon  nod 
eliminate  carina  trouble.  W*  an*  tb*  Brit  Is  New 
T»rk  to  offer  tbeee  platooa  to  motorliU.  Ge-t 
oar  nrlres  on  rrarrlndlna;  rrllndera  slid 
for  Al.l  Ml  HUM  All. 1H  PISTOLS. 

Overeij*  PUtont,  Pint,  Kimgi  and  Au.kises. 

PRECISION  AUTO  PARTS  CO. 

244  Weat  4»th  Street  New  York  City 

CTfl  t=»     That  Knocking  and 

*        ■  vibration 
I  To  ihi  Saving  ol 

*^v^»»^"rv  oasoline 

LISTEN  TO  YOLK  MOTOR 
Yoor  aioto  cylinders  may  seed  reltorlna?  and 
■  see  pistons  and  risers  made,  Manufacturers 
acetylene  welding  aod  cutting  and  carbon  cooeuinln*- 
etna.   We  weld  and  bras*  an/  nietal  that 


llercnlrs   Wrldlna  and  Marklae  Oo. 

21a  n.  i«tb  st.,  misdsipbu.  i>w>. 


CYLINDER  GRINDING 

By  experts  on  Heald  Grinder.  All  pistons, 
rings  and  wrist  pins  ground  mechanically 


perfect.  All  patterns  and  sizes  in  stock. 
Write  for  quotations. 

SAUCKE  BROS.,  *\ 


N.  Y. 


port    l'l.tnn   i  CO. 

lmdceport.  Conn 


CYLINDER!!  HRHOHGD  AND  GROl'ND 

aad  LEAK- 


■tted   erlth  ium 

LESS  RINGS. 

lea  Machine- 


CYLINDERS 


reclaimed  wltb  our 
new  elleer  process 
wllboat    "T.-r  •  nlxe 
piston,  and  ring..  All  reatlnra  welded   Work  xuxrnn 
teed  or  mooey  refnnded.      Oxy-AcetyUne  Welding. 

MeCREA  A  JONES.  10  Catherine  St..  Ut.cn.  N.  Y. 

CYLINDER  GRINDING 
We  make  Daw  platona.  rlnce  end  piss.  Be(rlnd 
rraoaebaftB  Pully  sqnlpped  Uacblne  Shop  wttb 
Hydraulic  Prase.  arxpert  worksite.  All  work  ruar- 
anteed.  H.  s.  Anderson  Anto  Repair,  211- 
11*  N    Sheridan  Are.,  Plttaborrb.  Pa. 


AUTO  Hndlee  and  Rqalpi 
n^  1  W     mechanic  Dead 


Tel.  Col.  3034 


ruent.    Tops.  Eipert 
etorajrs. 
Let    u«  eatlinata. 
N   J.  MAIIOKr 


eaaranteed. 

Aim  J.  MAIIOBN 

wltb  Benly  4  Co.) 
IT  SOS  W.  OTth  8L.  New 


York 


Tires 


Best  Rebuilt  Tires 

At  h  Price 

Will  Ran  B.OOO  Miles  and  More) 
Thee  time  are  of  doable  thickness  and  bare  12  pike 
of  fabric :  therefore  no  ponrturee,  no  blowsnta.  Tbejr 


are  rebuilt  by  oar  apedal  proceaa.  eulesalaed  and 
donblc  treaded. 

SOxS  I4.no        SSxSH  .  .SA.TS       34x4  ST.TS 

"i,»0         S3x4....  T.SO       80x4  0.00 

depo.lt  for  each  tire  ordered,  and  we  will 
tire,  balance  a  0.  D. 
CHICAGO  D.  T.  CO..  Irlfrs. 


soxbh..  Cl 

Sendll  dep 
send  the  tin 


DOIBLR  SERVICE  TIRES 
Gnnrn  nt»r.l  350O  Mil,. 

rJlae  Plain    Tabes      Slaw  Plata 

SOxS  15. CO    IS, 05         S6i4  18  00 

•0x3  H  0  00      2  40         38x4  Vi  10.00 

ssi4  t.oo    s.4s     teas  li.eo 

S4x4  s.oo     s.so       STtB  11.00 

Noa-ekld  Tires,  all  at  are,  11.00  Eitra. 
■    t  bead  or 


•«  N 

4.W 
1.41 

B.»S 


"SiJ^^l^rsojrtrW  «all  < 


clincher  type. 


I.  J> 


131M  Ftfta  Ass.,  Haw 

Plos.se 


MOTORISTS 


TAXIMEN 


ATTENTION 

We  have  just  purchased  hundreds  of 
these  tires  far  below  market  price  and 
give  you  the  benefit  of  this 

GREAT  REDUCTION 
New,  Guaranteed  Fresh  Stock  Tires  and 
Tubes  Sacrificed 

32  x  4   $i°-55 

34  x  4^4   «4-«5 

35  x  4!^   '5-35 

36  x  a</2   15-40 

35  x  5    16.00 

36  x  5    17  «S 

3/      X      5  .••■..•••••aeeasissataaas.       I  *V  I  J 

37  x 


23-00 


10%  more  for  Ri 


skid. 


Where  else  can  you  procure  such  bar- 
gains? Our  name  and  reputation  protects 
you.   Come  in  and  investigate. 

One  dollar  or  sufficient  to  defray  ex- 
press charges  required  with  each  order. 
Shipments  made  promptly  C.O.D.,  sub- 
ject to  your  inspection. 

Auto  Sales  &  Parts  Co. 

1602  So.  Michigan  Ay...  Chicago.  111. 

"IDEAL" 

DOUBLE  TREAD  TIRES 
Now  Known  and  Proven 

to  be  the  best  doublc-trcatl  tire  on  the 
market. 

LIBERALLY  A DJI  STABLE  ON  A 
4.OOO-MILE  BASIS 

Our  tires  are  relincd  so  no  stitching  on 
inside  can  injure  your  tubes. 

Site  Price 
35X4  tS.SS 

sex*  10.50 

34x4   10.IIS 

35x4  V,  11.2T 


Price 
.S4.T3 


torn 

2*«3  

Mil.... 

30x3  H   0.S0 

31I3U   S.SO 

32x34   T.3.-, 

34x3  H   IM 

31x4   B.2S 

32x4   S  T.". 

33x4   9.20 

S4I4   0.50 

NO  FCNCTC 


36x4V.  11 

3TI4H  11-20 

35x5  12.  SB 

3«x5  13.00 

STxS  1S.4S 

38x5  H  13.60 

WULTHi  NO 


Tbe  aboTc  are 
tbs»e  lire.. 

THI8  IS  NO  IDLK  BOAST.  A  TRIAL  ORDER 
WILL  CONVINCE  TOP. 

One  dollar  or  depo«ll  .tiflV-letil  ti»  defray  exprcea 

Shipment,  sent 

inspection. 


depo.lt 

35 


IDEAL  DOUBLE 
TREAD  TIRE  CO. 


1604  Michigan  Ave 
it 


Chicago,  III. 

■  Ca. 
Ave. 


ACORN  TIRE  CO..  INC 

1547  kllrbltaa  At... 

III. 


NEW  BLEMISHED  TIRE  BARGAINS 

1 3,50i  >  -Mile  Unaraatee) 

5oxa,..........;,?.oo 


3414. 


..-JH  

We  Double  Treed  yoor  old  ttree  aad  ruarante. 

feet  Benefaction.     Olee.  as  a  trlil 


112  .-.0 

IT.00 


SOx.1..  14.00        80x3  ^  .  .  . 

34x4  fe.on 

Non-skid  10*  Extra 

A  TIRE  CO. 

Nswark. 


14  50 


mention   The  Automobile 


N.  J. 

when    wrltlntr  to 


TIRES 

Spend  the  Winter  in  the 
South  FREE  OF  COST. 


Any.  In. 


Star 


Plain    Non-Skld  Tokea 


as 
ao 
:tn 
32 
3« 
31 
33 
3d 

:iti 
:tr. 

36 
SY 


a  3. 
a  ». 

aj 

«  4.  .  . 
a  4.  .  . 
a  4.  .  . 
a  4J4. 
«  fW. 
a  5.  .  . 


.S3,  as 
.  s.so 

.  tt.03 
.  T.HS 
.  M.SS 


.  .1(1.1*3 

. .  1  a.os 

,  .  .13.30 

. .  1  s.»s 


•41.T5 

7. SO 
H.TS 
9.T5 

10.no 
10.H8 
lo.ns 

1 1  .OS 
13.KS 
14.50 
1B.II3 


•  l.BO 

1.  trO 

a. is 

2.25 

2.  H5 
2.II3 
3.10 
3.20 
S.3S 
4.10 
4.15 
5.05 


AKRON  TIRE  CO.,  Inc. 

Authorised  Capital,  a300.000.00 
1789  Broathray,  Cornsr  S8th  Street ,  New  York 
 Tel.  Columbus  9441  

FORD   SIZE  TIRES 

30x3  Vi  Non  Skid,  First  Grad* 

Guarantes  RamoesJ 

6.50  EACH— 

JANDORF  AUTOMOBILE  CO. 

Rednee  Yoor  Tiro  Bllla 

by  nalnjf  oar 
DOUBLE  TREAD  TIRES 
SO  x  SH  13.00         34  X  4  as.od 

ad  x  4H  110.00 

Write  for  Illustrated  Cstaloxae  and   Price  List  U 
B.  Llhen  *  «"o„  201  W.  S4th  BL.  New  York. 


Supplies  and  Accessories 

HAND-I-WASH 

COMBINATION 

Soap — Water — Towel 


livi-r\thing  necessary  to  a  thorough  clean- 
ing  of  the  hands  after  a  roadside  repair. 
An  ingenious,  compact  cylinder  containing 
a  metal  tube  filled  with  antiseptic  washing 
fluid  and  roll  of  sanitary,  absorbent  paper 
towels.  Enough  for  50  washes  and  coats 
1  to  2c.  a  wash.  Fasily  refilled 
Everybody  wants  one— nearly  every  motor- 
ist buys  one. 

A  big  business  for  the  supply  dealer  at  a 
liberal  profit.  Get  a  stock  now.  They  sell 
on  sight. 

Send  for  details  of  our  dealer  proposition. 

List  Price  ILM-ReMler.  (Fluid  and 
Towel.)  5c  Cent.  (Prepaid) 

TAY-M1LLER  MFG.  CO. 

M'l'na  Chsmlsts 
1714  Cherry  St.  PHILADELPHIA,  PA. 

WORLD'S  LARGEST  SUPPLY  HOUSE 


Oar  etock 
larxeet  In  tbe 


of    supplies   sad   accessotlee    Is  lbs 
rid.    we  can  anpply  yon  with  .eery- 


larxewl  in  til*  wuua.     wo  can  aui^ny  yi«  who  e.err- 

thlnf  yon  need  al  prices  that  are  away  below  what 
yon  are  paylsc. 

Strombera  nnd  Srhsblse  cerburstors. 
Barings,  transmissions,  aalss,  enoSeee. 
bodiM,  rn Hint  nr..  .twlng  fssre,  msg- 
nstos,  ccdls,  horns,  etc. 
Money  cbeerfolly  refunded  on  saythlaa  that  Is 
unMatlafactory. 

Oor  PRICE  WRECKER  catatojoe  coeUlru  3.000 
bin  tat  nee  1  ob — 4IET  A  COPY. 

TIMES  SQUARE  AUTOMOBILE  CO. 

Largest  Automobile  Supply  Honae  In  the  Worlrl. 
Sdtb  Street  Brosdw.y        1210^^11.^ At... 

DEC  A  LCO  MAN  I A  TRANSFER  INITIALS 
and  meiBOfram.     Ton  apply 
while  tbey^wnlt!  east.  2< 


Advertlners 


Newark.  N.  J. 

Digitized  by  Google 
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THE  AUTOMOBILE 


STORAGE  BATTERIES 


i  tree  light*,  trains  and  Electric 
Dwlin  solicited. 
General  Lead  Battery  A  Electric  Co. 
1(75  Broadway,  New  York  City 

For  Winter  Driving? 

k^°oT  Radiator 

PROTECTOR 
Prnente  red  la  (or  fr«m  rr—iltu  Bare*  gaeollae — 
Correct*  winter  trouble*.  Keep*  drlcer  warm.  Why 
*■*  newepapeea,  cardboard  nr  other  unalgbtly  coyer* 
—  1  Of  tMa  attractive  ni-tal  »hleldT  AdJo»t*ble 
ay  to  .iti  l,  or  detach.  Prlr*  » l-»ni.  A*k 
~  or  Mere*  Machinery  Co.,  S3 
~   N.  T. 


Magneto — Service  Stations 


w.wi  to  Mu.uv 
10.00  to  150.00 


MAGNETO 

S  Boeoh  (Rlg-h  Tension),  $10.00  to  M0.M 
n  Roach  (Dual  Systems),  120.00  to  C~" 
*     Blsemann  (Low  Tension  wl " 
E   Elaamann  (Hl*rh  Tension), 

CRemy  (with  Coll).  120.00 
Bplltdorf  (with  Coll),  tit  to  130.00 
t    PARTS  FOR  ALL  MAUNETOS 
I    ALWAYS  IN  STOCK 
A  WE  REPAIR  STARTER— MOTOR* 

L GENERATORS— MAGNETOS 
In  fact  anything  In  the  IgmlUon  Una. 

MEINERT  MAGNETO  SPECIALTY  CO. 

MM  Praapact  At*.,  Cleveland,  Ohio 

M-A-G-N-E-T-O-S 

Kxpart  rapalrin*j  on  all  make*  of  mag-neto*. 

All  type*  of  Magneloi 
BOUGHT    AND  SOLO 

MAGNETO  SALES  COMPANY 


I  Way 


New  York  City 


MAGNETOS 

EVERY  MAKE  IN  STOCK 
BXPUtT  REPAIRING.   QUICK  SERVICE 
Oat  Oar  Priea  Bulletin 

CASS  AUTO  SUPPLY  CO. 

k  t  - .  At*.  Detroit. 


BOSCH  MAGNETOS 
AM  type,  of  slightly  uaad  mignatoe  at  your 
ario*.  guirintM  them  right. 

D  E  L  C  O 

R»if  lunici  and  Lighting  System 
Repair* 

aa*  ear  Ur.  Crltly  *bont  *U  your  electrical  difficulties 
Dale*  lirmir  Co..  2t4  W  4»la  St..  N.  T.  City. 

MAGNETO.  COIL  4%  STARTER  REPAIRS, 
■perianal*  os  tkli  work.  Oar  facilities  guarantee 
perfect  e*rrice  *ad  prompt  delivery.    Part*  for  all 


magneto,  carried  la  eto.ll. 

-  th  dr. 


04  Qoddell  Street 


Roth  A  Zllllgt 


BofTilo.  N.  T. 


Mtfielo*,   Itarleri   and  Oeaeralara 

promptly  repaired  ly  eiperta.    Factory  parte  • 


retailed  I.y  eip.-rt*.    Factory  pa 
stock.    Srrrlce  Station  (or  IJIJur  and  ! 
iralus  end  D.  B.  L.  a  tore*,  battrnre 
trial 


Erurl.  Mannfar 

21T221  Iowa  St. 


lur  and  North  Boat 
battrnre. 
rlnrj  Co. 

D*Tenj«>rt,  low* 


Portable  Oarages 


PORTABLE  tfiyr  Hear 
GARAGES  e)D9..b.oil 


svtest    ateel ;  ai 
absolutely  fireproof.  Anyone 
eaa  put  op  or  take  down.    Head  for  catalog. 

GEO.  M.  KASEM4N 
BBS  Fulton  M„  Brooklyn,  PL  T. 

PORTABLE  GARAGE*  and  Bl'SGALdWH 
W*  are  tk*  lareaat  manufacturer*  of  portable  all 
ateel  garages.  We  el-  manufacture  wooden  garages, 
bung*)"we,    boat    Lou  see,    factories,    school*  and 


V.  «. 

Ht. 


Mm 

Tlease 


Schools 


THE  STEWART 
AUTOMOBILE  SCHOOL 

teaches  you  thoroughly  everything 
you  should  know  about  an  automobile 
— how  to  run  one — how  to  repair  one 
— how  to  find  trouble  and  cure  it. 

Various  parts  of  different  makes  are 
used  in  actual  demonstration.  We  re- 
quire every  student  to  do  the  work 
personally  and  educate  his  hands,  ears 
and  eyes,  as  well  as  his  mind. 

Day  and  Evening  Classes 

STEWART  AUTOMOBILE  SCHOOL 
225  W«st  57th  St.  Naw  York 

AT  BROADWAY 

LEARN  HOW 

to  drier  your  own  ear  and  bow  to  repair  It  la  the 
beet  equipped  Automobile  Retool  In  Ike  United 
Slate  A  tl  np»-i'i  .-.or»e  of  |..*rro.-tt..q  f-<r  owner, 
and  men  desiring  to  enter  the  automobile  Indu.try  aa 
chauffeur*,  repairmen  or  mechanic*.  Batlafactlon 
guaranteed,  write  for  free  booklet- 
Weet  Slow  Y.  M.  C.  A.  Antomohlle  School 
JUt  Weet  OTtk  St.  New  York 


FREE  BOOKLET 
"Row  to  Sneered  In  the  Automobile  Boitne**,"  *• 
application — 440.000  equipment — elfkt  l.etrnrtcr*— 
actual  work,  repairing  *nd  drlrla*; — Day  and  e Ten- 
iae, classes.  Greer  Collrarr  of  Motoring;. 
1458  Wabaeb  At*..  Chicago. 


Radiator  &  Lamp  Repairing 

Ah.olute  Smtl.factlo*  ta 

RADIATOR  REP.  snipping  eerrir..  AIM 
15  OUR  PROOF.      Okie*  Sarwlew  m  Ran.  Co. 

28  IS  Detroit  Are..  CleTeland.  O  _ 

RADIATOR 
REPAIR  SERVICE 

IN      THE  COUNTRY 


CHEAPEST, 
QUICKEST 


All  work  guaranteed 
AI'TO  RADIATOR  HEP  AIR  CO. 
WO  Payne  Ave.  Cleveland,  Ohio 


RADIATORS 


H.Ty"pK 


tor,  allow  for  old  one. 
PRICES  BIOUT. 


RADIATORS  *■*■*  H2& 

and  daioagixl  radiator*  repaired  no  matter  b*w  tad 
they  are.  at  eery  low  price*,  each  radiator  repaired 
by  u«  siren  ■  written  guarantee  for  all  montb.. 
PARK  SUCARK  RADIATOR  CO..  41  ' 
Are.,  Beatoa,  M*»*. 


R  ADIATORI 

Fender*,  Tank*.  Lamp*.  Repaired  In  24  near*. 
All  work  guaranteed. 
FRANCO- AMERICAN   LAMP  CO. 
13«  Weet  84th  St.  New  York  City 


COLOMBIA  LAM  I"  WORKS 
We    Make    and    repair    lamp*.  R*dl.tor*. 
Pawl*,  render*  and  Rood*.    Plating  and  Enameling 
done. 

TIM -**  PS  Tenth  At*. 
Between  Md  *nd  r>4lk  St*.  New  York  City 


RADIATOR  HEI'AIHS—  I»weat  price*;  prompt 
attention  to  all  order*.  n«od*,  fender*,  tanks  and 
wliidehlelda  made  and  repaired.  M.eit  ctnVlmt  abop 
In  (irrater  New  York.  Worn  called  fur  and  dpllrered. 
The  I'nlted  Anto  Radiator  *  I,nm»  Shop, 
Inr.,  sr.H-SKa  Bedford  Are..  Brooklyn.  N.  Y. 
1>SS  Wllllame-bor*. 


Business  Opportunities 

TO  MANUFACTURERS" 

fur  a  food  line  t«  a*ll  to  Aotomot 


Machinery 


MECHANICAL  EQUIPMENT 

FOR  THE  GARAGE  IS  OUR  SPEC1ALTT 

Northern  Cylinder  Grinder.  Valve  leal 
reamers.  Valve  Grinders.  Valve  Refacing 
Tools.  EnKinc  lathes.  Drill  Presses.  Air 
Compressors.   C  hain  Blocks. 

Stnd  for  catalogue. 
NORTHERN  MACHINERY  COMPANY 

503  Sooth  Sixth  St.,  MinMapelii,  I 


BRYANT  THREE  SPINDLE  CHUCK1NC 

GRINDER  (like  new) 
CLEVELAND  2V  AUTOMATIC  SCREW 

MACHINE  (latest  typo) 

We  a Uo  buy  new  *nd  oard  mackln*  took). 
NEW  JERSEY   MACHINERY  EXCHANQK 
21-23  Merkaate  Street  NKWABJL  S.  J. 


Miscellaneous 


FOR  SALE 
The  latest  improved  type  Olsen 
Torsion  Testing  Machine 

It  Is  a  130  Inch  pound  capacity.  No.  t  dlroei 
motor  drive,  autographic  attachments  »o  that 
three  poise*,  curve*  In  three  phase*  can  be 
oM&lned.     It   I*  equipped   with  chucks  for 


Huiifllns  re -construction  make*  It  neces- 
sary for  us  to  dispose  of  It.  The  price  and 
delivery  cannot  bo  duplicated  today  and  the 
machine  ha*  never  been  used. 

If  you  are  Interested,  we  can  make  you  ar. 
attractive  proposition. 

HUDSON  MOTOR  CAR  CO. 

DETROIT,  MICHIGAN 


DKAI.ERSi  Uo  your 

iter*,  fbey  ai 
1  always  ready 

MOTORISTS 


own  inonoKTammlnaT  with  our 
durable.  artUtlr.  easily 
Catalog  on  request. 

ACCESSORIES  CO. 
MannSrld.  Ohio 


Motorists*  Clothing 


MUSKR AT  LINED  OVERCOATS 

Black  broadcloth  outaide.  Used  with  finest  selected 
muakrat  rJrina.  beautiful  large  Peruan  lamb  collar, 
double  breaated.  SO  and  52  inchea  long,  aiiee  16  to 
46,  ready  (or  delivery.  A  limited  quantity  of 
these  handsome  garment*  to  clog*  out,  price 

$35.00 

Regular  retail  price  275  00.  Direct 
turer.    You  save  all  middlerae 
no  risk. 


Auto  Appliance  Co. 
1000  Broadway.  New  York 

Hon   Tho   Automobile    when    wrltln,  to 


EXAMINE  AND  TRY  ON  before  paying.  Write 
today,  stating  chttl  measure*,,  height  sad  aright 
Enclose  50c.  for  express  charge*  only,  and  coat 
will  be  sent  at  once. 

e.  uit,  Dept.  j.  tit  wtti  iMta  .int.,  if*  mi  cm 


Cars  for  Sale— Wanted 

Matheson 

Cars  and  Repairs  Parts 

Frank  F.  Matheson      W;lke*-Barre,  Pa. 

S4  00.00 
WINTIIN  0-4S 

OTerli.uled,  Painted.  Guaranteed 
fully  eoulppcd.     Oovd  tire* 
J.  U.  McColpIn 
235?  W.  Pico  81  L, 
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MfluJ  L'Anpmre  Crook 


It  Is  Easy  To  Sell  The 

HUDSON  SUPER- SIX 

77ie  Largest  -  Selling  Fine  Car  in  the  World 
Holder  of  all  Worth- While  Endurance  Records 

To  December  1st  the  1916  consumer  deliveries  will  have  totalled  25,000. 

There  was  a  time  last  summer  when  dealers  in  less  wanted  cars  did  a 
thriving  business.  Such  dealers  are  apt  to  have  misjudged  then  the  importance 
of  having  the  right  car  in  effecting  their  sales.  For  all  must  recognize  the 
Hudson  Super-Six  as  the  most  wanted,  easiest  selling  car  above  $1000.00 
the  industry  has  known. 

No  car  has  ever  established  such  records.  No  car  has  ever  proved  such 
superiority. 

Now  that  the  season  is  past,  when  dealers  in  other  cars  are  not  doing  so  well, 
haven't  you  noticed  that  Super-Six  sales  still  exceed  Hudson  production? 
October  and  November  retail  deliveries  exceed  those  of  June  and  July.  That 
they  are  not  larger  is  due  solely  to  the  limit  of  the  factory  production.  Dealers 
should  not  overlook  the  importance  of  their  having  a  wanted  car.  If  they 
must  "sell  every  car  they  handle,  the  business  cannot  be  profitable." 


HUDSON  MOTOR  CAR  COMPANY 

DETROIT.  MICHIGAN 


We  do  not  advertise  for  dealer*  to  make  up  the  Hudson  organisation. 
We  are  too  particular  in  our  choice  to  rely  upon  such  a  manner  of 
recruiting  the  kind  of  men  we  want  in  this  organisation.  But  we  do 
want  to  meetjreal  automobile  merchant!.  Perhaps  uomctime  our 
acquaintance.may  be  of  mutual  advantage. 
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Broadens **  ^1130 o£  Hiding 


Why  just  city  driving  ?  Why  always  the  same,  familiar  roads,  be- 
cause they're  smooth  ? 

Steer  for  the  open.    You  can  do  it  with  the 


*Hartford 


SHOCK  ABSORBER 

on  your  car. 

Enjoy  a  change  of  scene  and  setting.  Increase  the  pleasure  of  car 
ownership  fully  threefold.  Forget  that  roads  are  rough — you  can, 
with  the  help  of  the  Hartford,  which  prevents  the  jolts  and  jars  of 
the  roughest  road  from  getting  past  your  springs. 

Constituted  as  it  is  today — long,  resilient  and  active — an  automo- 
bile spring  needs  the  control  which  the  Hartford  exercises  to  adapt 
it  for  all  conditions  of  load  and  road.  With  this  control,  your  range 
of  riding  is  without  limitations. 

There  is  but  one  scientifically  correct  method  of  absorbing  road  shocks  and  that  is 
through  frictional  control  of  your  springs.  Only  one  shock  absorber  employs  this  method 
— the  patent-protected  Hartford. 

Write  for  booklet  "Between  You  and  Jolt,  Jar  and  Vibration"  which  points  the  way  to 
comfortable  motoring. 

EDWARD   V.   HARTFORD,  Inc. 

Heretofore  Known  u  Hartford  Suspension  Co 
144  Morgan  St.,  Jersey  City,  N.  J. 
Makrra  m  il,,-  lln-tlord  Mho.  k  Abwrbrr.   Ilartfore  I  o.blon  Hprlng.  V.  V.  Harlfora 
>  1.  .  1 1-1.  Hi-aar,  Hartford  lm»  Jars.  U  an  for*  Bseia  Absorber.   Krai  Mark  Jack. 

Branches:  New  York.  1846  Broadway  and  212-214  W.  88lh  St.,    Boston,  319-325  Columbus  Ave.;  Chicago. 

2637  Michigan  Are. 

Distributors  in  principal  cities.    Dealers  everywhere. 


rie«F*    mention    The    Automobile   when    writing   to  Advertiser* 


Digitized  by  Google 


THE  AUTOMOBILE 


November  to,  1919 


Everlastingly  Keeping  at  One  Thing 
Produces  Results — 

On  this  principle  we  have  always 
specialized  in  just  one  thing,  and 
that  is  combining  rubber  with 
fabrics. 

Together  with  this  specialty  we 
have  a  hobby,  and  that  hobby  is 
QUALITY. 

We  produce  rubberized  fabrics 
for  Automobile  Tops,  Curtains 
and  Upholstery  in  several  quali- 
ties, but  our  best  effort  which 
gratifies  our  hobby  is  known  by 
the  trade  at  large  as  BULL  DOG 
QUALITY. 

If  you  need  rubberized  fabrics  in  the 
manufacture  of  your  products — 
investigate  BULL  DOG  QUAL- 
ITY. 

Samples  and  prices  on  request. 
L.  J.  MUTTY  COMPANY,  Boston,  Mass. 
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ORECEDENT  is  a 
A  safe  guide,  even  to 
the  expert.  And  the 
fact  that  practically  all 
the  manufacturers  of 
cars  of  the  better  class 
and  known  service 
capacity  use  TWRflVrV 
equipped  magnetos, 
lighting  generators  and 
starting  motors — is  an 
excellent  reason  why 
you  will  be  conserving 
your  own  interests  in 
doing  likewise. 


THE  H9RAWI  COMFHNy  OF  AMERICA 

I7S-0    BCMDWfly  NEW  yoKK 

Ball,  Roller,  Thrust,  Combination  Bearings 
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Alabama  Offers  Two  Exceptional 
Dealer  Opportunities 

One  city  has  a  population  of  nearly  170,000,  and  is 
crowing  rapidly.  It  is  the  trading  center  for  a  large  agri- 
cultural district — and  one  of  the  largest  cities  in  the  South. 
Xine  big  railroads  run  through  this  town,  or  make  it  their 
terminal  point.  Almost  all  of  the  coke  of  the  State,  over 
3,000,000  tons  annually,  is  produced  in  the  district  sur- 
rounding this  city.  Immense  coal  and  iron  deposits  are  re- 
sponsible for  numerous  blast  furnaces,  and  its  iron  industry 
is  expanding  tremendously. 

The  other  city  has  a  population  of  over  41,000  and  is 
situated  in  the  midst  of  the  cotton  growing  district.  It  is  also 
famous  for  its  rich  coal  and  iron  mines.  This  city  will  al- 
ways be  prosperous — due  to  its  large  trade  in  cotton,  lum- 
ber and  coal,  cotton  yarn  and  goods,  cottonseed  oil,  fertil- 
izers, railroad  cars,  cotton  presses,  etc.  Located  on  the 
Alabama  River,  with  steamboats  to  Mobile,  and  served  by 
six  great  railroads. 

Hither  of  these  two  cities  offer  a  large  market  for  an 
automobile  such  as  Studebaker,  and  here  is  a  chance  for 
live,  wide-awake  merchants  to  establish  a  permanent  and 
profitable  business. 

Write  for  all  the  facts  and  details. 


STUDEBAKER 

South  Bond.  inu.  Detroit,  Mich.  WalkorrllU,  Ont. 
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Hydraulic  Steel  Co. 
Refinancing 

Plans  $10,000,000  Co.— Stand- 
ard Oil  Interests  Back  of 
Reorganization 

Cleveland,  Ohio,  Nov.  27— The  Hy- 
draulic Pressed  Steel  Co.,  one  of  the 
largest  producers  of  pressed  steel  wheels, 
frames  and  forgingB,  has  a  plan  under 
consideration  with  the  Standard  Oil  Co., 
which  provides  for  the  formation  of  a 
$10,000,000  company  which  will  include 
the  Hydraulic  company  and  one  other. 
Under  this  plan  the  holders  of  the  Hy- 
draulic common  will  receive  approxi- 
mately $108  cash  for  each  share  plus 
$162  par  in  the  stock  of  the  new  com- 
pany. By  the  deal  this  would  mean  a 
withdrawal  of  part  of  their  investment 
in  cash  by  sellers  of  the  Hydraulic  stock 
while  the  balance  would  remain  in  the 


The  management  would  undergo  vir- 
tually no  change  and  the  board  of  direc- 


atives  of  the  country's  leading 
financial  interests.  The  Hydraulic  com- 
pany would  continue  to  manufacture  its 
present  lines,  according  to  the  plan,  and 
would  enlarge  its  output. 

This  company  was  organized  in  1906 
and  its  production  has  amounted  to  $7,- 
000,000  yearly. 

Farr  Leaves  SKF  Bearing  Co. 
Hartford,  Conn.,  Nov,  28 — A.  V. 
Farr  has  become  sales  manager  of  the 
He»s  Steel  Corp.,  Baltimore,  Md.  He 
was  formerly  advertising  manager  of 
the  SKF  Ball  Bearing  Co.,  this  city. 

Herschell-Spillman  Adds  New  Model 

North  Tonawanda,  N.  Y.,  Nov.  28 — 
The  Herschcll-Spillman  Co.,  whose  mo- 
are  used  in  a  large  number  of 


cars  and  commercial  vehicles, 
is  shortly  to  bring  out  a  new  model.  It 
will  be  a  3U  by  5  motor,  of  L-head  de- 
sign, for  commercial  vehicle  and  small 
car  use.  The  present  capacity  of  the 
plant  is  from  16,000  to  20,000  of  these 
motors  a  year.  Details  of  the  new  mo- 
tor are  at  present  being  worked  out  by 
Designer  E.  O.  Spillman,  and  it  is  hoped 
to  have  samples  ready  by  Jan.  1. 

Schoeneck  to  Make  One  Chassis 

Chicago,  Nov.  27— The  Schoeneck  Co., 
of  which  J.  Alvin  is  president,  will  pro- 
duce one  chassis  equipped  with  four 
body  models.  These  are  two,  four,  six 
and  seven-passenger  types.  The  car  is 
equipped  with  a  4  by  5V4  in.  six-cylinder 
Hcrschell-Spillman  motor,  other  equip- 
ment including  a  Brown-Lipe  four-speed 
gearset.  Brown-Lipe  disk  clutch  and 
Timken  axle.  The  wheelbasc  is  139  in. 
and  tires  are  34  by  4%. 

Schaaf  with  Fisher  Tractor  Interests 

Indianapolis,  Nov.  27 — A.  R.  Schaaf, 
for  many  years  secretary  of  the  Fiat 
Automobile  Co.,  Poughkeepsie,  N.  Y., 
and  previous  to  that  connected  with  the 
Pope  Mfg.  Co.,  Toledo,  Ohio,  has  united 
with  Carl  G.  Fisher  in  the  manufacture 
of  a  farm  tractor  and  will  associate  him- 
self with  that  organization  in  the  ca- 
pacity of  factory  manager. 

Pfeffer  to  Retire  from  Chalmers 

Detroit,  Nov.  28— C.  A.  Pfeffer,  vice- 
president  and  assistant  general  manager 
of  the  Chalmers  Motor  Co.,  this  city,  will 
retire  shortly  from  that  company  to  en- 
ter into  business  for  himself.  He  will 
remain,  however,  as  a  stockholder  and 


Oct.  Truck  Exports 
Smaller 

Drop   Nearly  $2,000,000  in 
Value— Passenger  Cars  Gain 
-Total  $9,341,119 


Hibbard  Is  Regal  Asst.  Sales  Mgr. 

Detroit,  Nov.  27 — V.  S.  Hibbard  has 
joined  the  Regal  Motor  Car  Co.  as  as- 
sistant sales  manager.  Mr.  Hibbard 
was  formerly  sales  and  advertising  man- 
ager of  the  R.  C.  H.  Corp. 


1916 

Mo*.    Cars    Value.  Trucks ..Value 


Pirt. 
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<Kt.   ..1479    2.T49.I.W  1T,*C.    4.3<l7.l»f  l.Sl9.9it> 

Washington,  D.  C,  Nov.  27— The 
feature  of  the  export  trade  in  October 
was  increased  exports  of  passenger  cars 
and  parts  with  a  diminution  of  exports 
in  commercial  cars.  Figures  just  an- 
nounced by  the  Department  of  Com- 
merce show  that  during  October  last 
there  were  1144  commercial  cars,  valued 
at  $3,635,291,  and  4880  passenger  cars, 
valued  at  $3,766,768,  together  with  part, 
to  the  value  of  $1,949,060,  exported  to 
various  foreign  countries.  For  the  cor- 
responding month  of  last  year  the 
figures  were:  Commercial  cars,  1596, 
valued  at  $4,307,190;  passenger  cars, 
3479,  valued  at  $2,749,255;  parts,  not 
including  engines  and  tires,  $1,819,960. 

During  the  10  months  of  1916  U»e 
figures  show  that  15,917  commercial  cars, 
valued  at  $44,006,346,  and  51,699  passen- 
ger cars,  valued  at  $36,049,497,  together 
with  parts,  not  including  engines  and 
tires,  to  the  value  of  $20,091,793,  were 
shipped  abroad.  During  the  same  period 
of  last  year  the  commercial  car  exports 
numbered  18,865  machines,  valued  at 
$62,076,406  and  passenger  cars  to  the 
number  of  34,515.  valued  at  $29,543,227. 
The  exports  of  parts,  not  including  en- 
Kines  and  tires,  were  valued  at  $12,- 
814,809. 

The  big  buyers  in  October  last  were 
as  follows:  France,  522  cars,  valued  at 
$1,782,088;  United  Kingdom,  684  cars, 
valued  at  $1,687,152;  Canada,  1021  cars, 
valued  at  $718,962;  West  Indies  and  Ber- 
muda. 66f.  cars,  valued  at  $505,198. 
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Knickerbocker  Co. 
Reorganized 

Larger  Output  —  Capital  Is 
$500,000— To  Add  Tractors 
to  Truck  Line 

New  York,  Nov.  24 — The  Knicker- 
bocker Motors,  Inc.  has  been  incorporated 
in  this  city  to  take  over  the  Knicker- 
bocker Motor  Truck  Mfg.  Co.,  which  for 
several  year*  has  made  trucks  in  New 
York  City.  The  new  corporation  is 
essentially  a  reorganization  of  the  old 
concern  on  a  broader  scale  and  contem- 
plates the  production  of  500  chassis  the 
first  fiscal  year. 

H.  G.  Streat,  president  of  the  Streat 
Coal  Co.  and  founder  of  the  Knicker- 
bocker Motor  Truck  Mfg.  Co.  is  presi- 
dent; A.  C.  Brady,  formerly  president  of 
the  Brady-Murray  Motors  Corp.,  Chand- 
ler dealer  in  New  York  City  is  vice-presi- 
dent and  sales  manager;  H.  G.  Streat, 
Jr.,  son  of  the  president,  is  treasurer; 
and  W.  C.  Guilder,  formerly  production 
manager  for  the  Kelly-Springfield  Motor 
Truck  Co.,  designer  of  the  first  Garford 
trucks  and  early  Macks,  and  also  produc- 
tion man  with  the  Timken-Detroit  Axle 
Co.,  is  production  manager. 

Mr.  Streat,  Clarence  A.  Ludlum, 
Charles  H.  Class,  W.  H.  Bonynge  and 
Grove  D.  Curtis  are  the  directors. 

The  products  will  be  a  2H-ton  truck, 
a  Ct^-tonner  and  a  3-ton  tractor.  Two 
hundred  of  the  2%-tonners,  100  of  the 
5'4-tonners  and  200  tractors  are  ex- 
pected to  make  up  the  first  year's  pro- 
duction. 

The  concern  has  an  authorised  capital 
of  {500,000,  all  common,  $10  par  value 
per  share.  In  a  statement  by  W.  A. 
Lewis  and  J.  B.  Linn,  underwriting  man- 
agers it  is  stated  that  $250,000  of  this 
stock  will  be  placed  on  the  market,  to  be 
held  until  it  is  all  paid  for,  subscribers 
receiving  receipts  to  be  held  until  it  is 
all  subscribed.  If,  after  a  reasonable 
time  the  stock  is  not  all  subscribed,  the 
full  amount  paid  in  by  subscribers  will 
be  returned.  It  is  also  stated  that  none 
of  the  capital  thus  raised  will  be  used  for 
promotion;  but  will  all  bo  devoted  to  the 
conduct  and  expansion  of  the  business. 

The  concern  will  occupy  the  old  plant 
of  the  Knickerbocker  company  at  151st 
Street  and  Biver  Avenue,  Bronx,  New 
York. 

Race  Gillette  Tire  Sale*  Manager 
Eau  Claire,  Wis.,  Nov.  25— C.  G. 
Race,  until  now  general  manager  of  the 
Chicago  branch  of  the  Gillette  Safety 
Tire  Co.,  this  city,  has  assumed  the  posi- 
tion of  general  sales  manager  and  a  di- 
rector of  the  Eau  Claire  concern. 
Further,  the  entrance  of  eastern  capital 
into  the  company  has  caused  it  to  in- 


crease its  authorized  capital  from  $260,- 

000  to  $1,000,000.  As  soon  as  possible, 
the  second  unit  of  the  new  tire  and  com- 
mercial rubber  goods  plant  just  com- 
pleted will  be  undertaken,  and  by  March 

1  or  April  1  the  capacity  will  be  more 
than  doubled.  Within  a  year  it  is  hoped 
to  increase  the  output  to  1000  tires  a  day. 
R.  B.  Gillette,  founder  of  the  concern, 
continues  as  general  manager. 

Wilson  Adda  1-Ton  Model 

Detroit,  Nov.  27 — Smaller  than  the  2- 
ton  single  chassis  upon  which  the  J.  C. 
Wilson  Co.  of  this  city  has  heretofore 
specialized,  but  incorporating  the  same 
general  features  of  design,  a  1-ton  model 
of  Wilson  truck  has  just  been  placed  on 
the  market.  The  new  model  rounds  out 
the  line  more  than  is  at  first  apparent, 
since  with  tractors  made  by  shortening 
the  wheetbascs  of  these  two  models  it  is 
possible  to  embrace  practically  all  load 
capacities  from  1  to  6  tons. 

Smith  Truck-Forming  Attachment  for 
All  Cars 

Chicago.  Nov.  27 — Additional  capital 
brought  about  through  the  re-organiza- 
tion of  the  Smith-Form-A-Truck  Co.,  and 
the  taking  over  of  this  concern  by  the 
newly  formed  Smith  Motor  Truck  Corp., 
is  to  make  possible  the  extension  of  this 
particular  truck-forming  attachment  to 
cars  other  than  Fords.  Already  attach- 
ments are  being  made  for  such  car*  as 
Dodge,  Maxwell.  Buick,  Overland  and 
Chevrolet.  The  new  unit  for  applica- 
tion to  other  cars  will  be  known  as  the 
Universal,  although  this  term  does  not 
have  its  usual  meaning  since  units  under 
this  name  will  not  apply  to  all  cars  for 
some  time. 

Attachments  for  Maxwell  and  Chevro- 
let have  a  frame  of  4-in.  channel  section, 
the  same  as  the  unit  for  FordB  and  they 
sell  at  the  same  price  as  the  Ford  at- 
tachment or  $350.  This  unit  will  convert 
this  car  into  a  1-ton  truck,  but  the  larger 
size,  the  frame  of  which  will  be  5-in. 
channel  section,  will  be  designed  for 
loads  of  1600  lb. 

Capacity  for  production  of  the  attach- 
ment that  has  been  made  for  Ford  cars 
for  the  last  2  years  is  now  300  a  day, 
and  as  announced  last  week,  additions  to 
the  plant  will  be  built  which  will  practi- 
cally double  the  floorspace  and  thus  the 
company  expects  to  be  able  within  3 
months  to  take  care  of  any  demand  that 
may  come  for  these  units  either  for 
Fords  or  other  cars.  At  present  the 
company  is  making  an  average  of  one  a 
day  of  the  Universal  attachment,  but  is 
unable  to  keep  pace  with  the  demand  for 
this  particular  unit,  dealers  in  some 
cities  asking  for  them  In  carload  lots. 

The  method  of  attachment  for  the 
newer  units  is  the  same  as  for  the  Ford; 
that  is,  the  rear  axle  of  the  car  is  used 
as  a  jackshaft  for  chain  drive. 


Detroit  to  Be  Avia- 
tion Center? 

Signal  Corps,  Representing 
Army  and  Navy,  Visits 
Detroit  and  Buffalo 

New  York  City,  Nov.  27— The  Inter- 
est of  the  government  in  having  auto- 
mobile manufacturers  take  up  the  prob- 
lem of  aeroplane  manufacture  was  evi- 
denced last  week  when  the  Signal  Corps, 
representing  the  Army  and  Navy,  visited 
Detroit,  Buffalo,  and  some  other  points 
with  the  thought  of  establishing  aviation 
training  stations  in  at  least  Detroit  and 
Buffalo.  The  government  recognizes  that 
the  automobile  manufacturers  are  well 
qualified  to  carry  out  all  work  of  avia- 
tion design  and  manufacture.  There  is 
no  better  manufacturing  organization  to 
handle  such  work  and  it  is  for  this  rea- 
son that  these  two  cities  are  being  con- 
sidered, Detroit  because  of  its  leadership 
as  an  automobile  manufacturing  center 
and  Buffalo  because  of  the  volume  of 
aeroplane  manufacture  at  present  car- 
ried on  there. 

May  Buy  Joy  Field 

With  this  object  in  view  the  govern- 
ment is  considering  the  possibility  of 
taking  over  in  Detroit  what  is  known  as 
the  Joy  Aviation  Field,  which  is  the 
testing  ground  purchased  some  time  ago 
by  the  Packard  company.  The  matter 
is  only  under  contemplation.  Howard 
Coffin  of  the  Council  of  National  Safety, 
and  also  of  the  Navy  Consulting  Board, 
has  been  making  the  rounds  with  the 
Signal  Corps  in  its  investigating  work. 

Stout  Is  Packard  Aircraft  Manager 

Detroit,  Nov.  24— W.  B.  Stout  has 
been  appointed  manager  of  the  aircraft 
division  of  the  Packard  Motor  Car  Co. 
Mr.  Stout  is  at  present  general  Bales 
manager  and  advertising  manager  of  the 
Scripps-Booth  Corp.  He  will  resign  his 
present  position  on  Dec.  2. 

Brown  Becomes  Scripps  Sales  Manager 

Detroit,  Nov.  24 — W.  I.  Brown,  who 
has  been  assistant  sales  manager  of  the 
Scripps-Booth  Corp.,  will  become  the  gen- 
eral sales  manager  Dec.  1.  Mr.  Brown 
joined  the  Scripps-Booth  company  after 
resigning  from  Dodge  Bros. 

Smith  Blair  Truck  Salea  Manager 

Newark,  Ohio,  Nov.  24—  G.  E.  Smith 
has  become  sales  manager  of  the  Blair 
Motor  Truck  Co.,  F.  L.  Swanberg  has 
resigned  as  manager.  The  management 
of  the  factory  will  be  in  charge  of  J.  P. 
McCune  and  F.  O.  Spaulding. 
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Two  1917  Studebaker 
Chassis 

Four-Cylinder  in  Three  Body 
Styles— Six-Cylinder 
Available  in  Six 

Detroit,  Nov.  28 — Special  TeUgram — 
The  program  of  the  Studebaker  Corp. 
for  1617  will  include  a  four-cylinder  and 
six-cylinder  chassis.  These  are  known 
as  series  18.  Both  of  these  chassis  and 
the  bodies  are  considerably  refined  and 
improved  in  the  direction  of  greater  com- 
fort and  convenience  for  the  passengers. 
Fundamentally  neither  chassis  has  been 
altered.  Among  the  important  changes 
are  a  reversible  seat,  so  that  the  passen- 
ger can  face  either  front  or  back.  Both 
front  seats  are  adjustable  for  different 
leg  lengths  and  on  the  backs  of  the  front 
seats  there  are  flexible  leather  robe 
straps.  The  tonneau  is  roomier  because 
of  a  new  design  of  auxiliary  seats  which 
fold  under  the  rear  seat,  instead  of 
against  the  back  of  the  front  seat.  These 
new  seats  are  armchairs. 

Pistons  Are  Lighter 

In  the  engine  the  pistons  have  been 
lightened,  to  some  extent  reducing  vibra- 
tion, and  the  oil  pump  has  been  re-de- 
signed to  move  a  more  positive  oil  feed. 

Although  the  rear  axle  is  quite  similar 
to  last  year's  Timken  bearing  design,  it 
has  been  materially  strengthened  and  in 
the  electrical  system  the  characteristics 
have  been  altered  to  give  about  12  per 
cent  greater  starting  torque.  There  is 
a  new  convertible  top  known  as  Every- 
Weather  which  fits  to  the  touring  body, 
providing  a  sedan  when  in  place.  Bet- 
ter equipment  is  provided,  particularly 
in  the  way  of  Blackmore  door  curtain 
openers  which  permit  the  side  curtains 
to  open  with  the  door;  also  Yale  lock 
for  the  ignition  switch. 

In  the  four-cylinder  model  there  will 
be  a  three-passenger  roadster  at  $»30,  a 
seven-passenger  touring  car  at  $940  and 
a  three-passenger  landau  roadster  at 
11,150. 

On  the  six  chassis  there  will  be  a 
three-passenger  roadster  at  $1,170,  a 
seven-passenger  touring  car  at  $1,180;  a 
three-papsengcr  landau  roadster  at 
$1,360,  a  seven-passenger  touring  sedan 
at  $1,700,  a  four-passenger  coupe  at 
$1,750  and  a  seven-passenger  limousine 
at  $2,600. 

Charter  Oak  Six  on  Market  Next  Spring 

Hartford,  Conn.,  Nov.  27 — Early 
spring  is  the  time  at  which  the  recently 
incorporated  Eastern  Motors,  Inc.,  this 
city,  expects  to  have  the  first  Charter 
Oak  car  on  the  market. 

The  Charter  Oak  is  to  be  an  assembled 
proposition  combining  a  Herschell-Spill- 
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man  six-cylinder  engine,  a  four-speed 
Brown-Lipe  transmission  and  Timken 
axles.  It  is  the  desire  of  the  Eastern 
Motors,  Inc.,  to  build  the  car  in  Hart- 
ford. A  canvass  of  possible  sites  for  a 
factory  have  availed  little  as  yet 

Rumor  has  it  that  the  concern  may 
possibly  locate  in  Waterbury.  The  (sales 
department  announces  that  dealers  have 
been  secured  for  the  first  year's  output 
at  least.  The  temporary  executive  offices 
and  the  engineering  department  are  lo- 
cated at  1026  Main  Street  in  the  Pilgard 
building.  The  major  portion  of  the 
stock  is  owned  in  Waterbury. 

Grant  Will  Move  Shortly 

Detroit,  Nov.  24 — The  Grant  Motor 
Corp.  of  Findlay,  Ohio,  will  move  to  its 
new  plant  in  Cleveland  within  the  next 
two  weeks.  The  company  still  has  300 
cars  to  finish  at  Findlny  and  will  start 
production  before  Dec.  1  in  Cleveland 
with  a  schedule  for  1,000  cars  in  Decem- 
ber. 

General  Motors  Opens  Marquette  Plant 

Detroit,  Nov.  24 — The  old  Marquette 
motor  plant  at  Saginaw,  Mich.,  has  been 
opened  by  the  General  Motors  Corp.  to 
be  used  as  a  storage  and  transfer  house 
this  winter.  The  plant  has  been  opened 
to  facilitate  shipment  of  Buick  cars. 

E.  S.  Swift  an  Overland  Director 

Toledo,  Ohio,  Nov.  24 — E.  S.  Swift, 
vice-president  of  Swift  &  Co.,  Chicago, 
has  been  elected  a  director  of  the  Willys- 
Overland  Co. 

Autocar  Co.  Elects  Officers 

Ardmore,  Pa.,  Nov.  28 — E.  A.  Fitts. 
formerly  secretary  and  treasurer  of  the 
Autocar  Co.,  this  city,  has  been  elected 
vice-president,  and  F.  C.  Lewin,  formerly 
assistant  secretory  and  treasurer,  has 
been  elected  secretary  and  treasurer. 
J.  C.  Taney  will  take  up  Mr.  Lewin's 
former  duties.  The  other  officers  were 
re-elected,  being  D.  S.  Ludlum,  presi- 
dent, and  L,  S.  Clarke  and  W.  W.  Nor- 
ton, vice-presidents. 

Hoover  }«-Ton  Delivery  Car 
York,  Pa.,  Nov.  27— A  14-ton  delivery 
car  has  been  brought  out  by  the  Hoover 
Wagon  Co.,  this  city. 

The  engine  is  s%  by  4</4  block  cast  de- 
sign, cooled  by  thermo-syphon  circulator 
through  a  cellular  radiator.  Ignition  is 
supplied  by  a  high-tension  magneto  with 
hand  adjustable  spark  advance.  The 
clutch  is  a  three-plate  design  and  the 
gearset  has  three  speeds.  Final  drive  is 
by  shaft  and  two  universals  to  a  worm- 
driven  semi-floating  axle.  Torque  and 
propulsion  being  taken  by  the  spring. 
Both  springs  are  located  on  the  rear 
wheel  drum. 
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Four  Companies  To 
Raise  Prices 

Velie  and  McFarlan  Cars  and 
Riker  and  Chase  Trucks  In- 
creased on  Higher  Cost 

Moline,  III.,  Nov.  27— The  Velie  Mo- 
tors Corp.,  this  city,  will  advance  its 
prices  $60  on  the  open  bodies  delivered 
on  and  after  Jan.  1,  1917.  Cars  ordered 
and  delivered  prior  to  that  date  will  bo 
at  the  present  prices,  which  are  as  fol- 
lows: Model  28,  $1,086  (with  detacav 
able  sedan  top,  $1,286) ;  four-passcngsr 
roadster,  $1,086;  two-passenger  roadste* 
$1,066;  model  27,  $1,550.  The  closed 
models  are  excepted  from  the  advance. 

McFarlan  Raises  Prices  $300 

Connebsville,  Ind.,  Nov.  24 — Ths 
McFarlan  Motor  Co.,  this  city,  will  raise 
its  prices  $300  after  Dec.  1.  Touring 
cars  and  companion  models  will  list  at 
$3,500  and  closed  work  will  list  from 
$4,600  to  $5,300. 

Riker  Prices  to  Be  Higher 
Bridgeport,  Conn.,  Nov.  24 — The  Lo- 
comobile Co.  of  America  on  Dec.  1  will 
raise  the  prices  of  the  Riker  trucks. 
The  3-ton  truck  will  sell  for  $3,600,  an 
increase  of  $100,  and  the  4-ton  truck 
will  sell  for  $3,750,  also  an  increase  of 
$100. 

Winton  Continues  Two  Sixes 
Cleveland,  Ohio,  Nov.  24— The  Win- 
ton  Co.,  this  city,  will  continue  its  pres- 
ent models  in  1917  without  change,  Model 
33  selling  at  $2,486  and  the  48  at  $3,500. 
The  company,  however,  may  make  an  in- 
crease in  its  price*. 


Chase  Raises  Some  Prices 
Syracuse,  N.  Y.,  Nov.  27— On  two  of 
the  Chase  models  an  increase  of  $76  in 
list  price  has  been  made.  These  are  the 
1-tonner,  raised  from  $1,660  to  $1,725, 
and  the  1  Vs-tonner,  from  $1,950  to 
$2,025.  Other  prices  remain  the  same 
as  before. 

Start  Work  on  Kelly-Springfield  Plant 
New  York  City,  Nov.  24— Engineers 
will  start  work  in  the  near  future  on 
plans  for  the  new  plant  of  the  Kelly- 
Springfield  Tire  Co.  at  Cumberland,  Md. 
The  plant  will  cover  about  75  acres. 
Ground  will  be  broken  early  next  spring. 
The  completion  of  the  new  plant  will 
mean  a  minimum  increase  of  400  per 
cent  of  the  present  capacity  of  that  com- 
pany. 
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$50,000,000  Business 
for  Pontiac 

Financial  Outlook  There 
Bright  for  1917— Nine  New 
Car  and  Parts  Cos. 

DetBOIT,  MICH.,  Nov.  25 — A  banquet 
held  at  Pontiac  last  Thursday  night, 
promised  the  city  the  brightest  and  most 
prosperous  financial  future  in  its  history. 
There  were  nine  new  companies  engaged 
in  the  manufacture  of  automobiles  and 
automobile  parts  represented  who  prom- 
ised approximately  $50,000,000  worth  of 
business  to  the  city  for  the  coming  year. 

The  Olympian  Mfg.  Co.  employing  300 
men  with  a  weekly  pay  roll  of  56,000  esti- 
mated $2,000,000  worth  of  business  for 
1917.  The  Oakland-North  way  Co.,  cm- 
ploying  between  1000  and  1500  men  with 
a  monthly  payroll  of  $65,000  to  $100,000, 
estimates  business  for  the  coming  year 
at  from  $40,000,000  to  $50,000,000.  The 
Monroe  Motor  Co.,  employing  500  men 
with  a  payroll  of  $9,000  weekly  estimates 
its  next  year's  business  at  $4,000,000. 
The  American  Forging  &  Socket  Co.. 
employing  sixty  to  eighty  men,  weekly 
payroll  $1,200  to  $1,600,  estimates  $4:i0,- 
000  in  1917.  The  Michigan  Drop  Porge 
Co.,  employing  ninety-seven  men,  has  a 
weekly  payroll  of  $24225  and  estimates  its 
business  for  next  year  at  $388,000.  The 
Columbia  Truck  &  Trailer  Co.,  employ- 
ing fifty  men  with  a  weekly  payroll  of 
$1,500,  makes  an  estimate  of  $4,000,000 
in  1917.  The  Markley  Handle  Co.,  em- 
ploying twenty-one  men  with  a  weekly 
payroll  of  $400,  estimates  its  business  for 
next  year  at  $50,000.  The  Vanauken 
Blower  Co.  will  employ  from  twenty  to 
twenty-five  men  with  a  $500  weekly  pay- 
roll and  makes  an  estimate  of  $97,500. 

Among  those  who  responded  to  toasts 
were:  R.  F.  Monroe,  president  of  the 
Monroe  Motor  Co.;  F.  G.  Clark  of  the 
Columbia  Truck  &  Trailer  Co.;  R.  A. 
Palmer,  president  of  the  Olympian  Mo- 
tors Co.,  and  T.  H.  McDearmon  of  the 
Oakland-Northway  Co. 


Page  Buggy  Adds  to  Force 

Detroit.  Nov.  24— The  Page  Bros. 
Buggy  Co.,  Marshall,  Mich.,  manufac- 
turers of  automobile  tops,  has  recently 
doubled  the  working  force  of  the  organi- 
zation and  is  in  search  of  more  men. 
The  company  is  supplying  the  Briscoe 
Motor  Co.  and  others  with  automobile 
tops. 

Cole  Heads  Perfection  Tire  Co. 

Chicago,  III.,  Nov.  24— C.  R.  Cole  has 
become  president  of  the  new  Perfection 
Tire  A  Rubber  Co.  as  a  result  of  the 
recent  merger  of  that  company  with  the 


Champion  Auto  Equipment  Co.,  Wabash, 
Ind.,  and  the  Perfection  Tire  A  Motor 
Co.,  Niagara  Falls,  Ont  Arrangements 
have  been  made  for  the  transfer  of  the 
assets  and  obligations  of  each  company 
to  the  new  company,  which  has  taken  out 
a  charter  under  the  laws  of  Delaware. 
The  other  officers  of  the  new  company 
are:  Vice-president,  R.  J.  Evans;  secre- 
tary, C.  W.  Harris  and  treasurer,  E.  A. 
Stickelman.  In  addition  to  the  officers, 
the  directorate  consists  of  the  following: 
F.  E.  Humphrey,  T.  J.  Moll.  T.  W.  Cole, 
and  H.  M.  Scambler. 

Outside  of  the  patents,  the  new  com- 
pany will  have  tangible  assets  of  nearly 
$1,000,000  with  less  than  $25,000  of  lia- 
bilities. 

Haynes  Plans  Increased  Production 

Detroit,  Nov.  24—  The  Haynes  Auto- 
mobile Co.  has  made  plans  for  the  par- 
chase  of  machinery  for  a  capacity  of  100 
cars  daily.  A  new  building  will  be 
erected  with  a  capacity  for  three  times 
as  many  cars  as  are  made  at  present, 
and  will  have  600,000  sq.  ft.  of  floor 
space.  The  company  has  350,000  sq.  ft. 
at  present. 

New  Record  for  Delco  Shipments 

Dayton,  Ohio,  Nov.  24 — All  former 
production  records  were  broken  last  week 
in  the  plant  of  the  Dayton  Engineering 
Laboratories  Co.,  this  city.  Though  no 
figures  were  given  as  to  the  number  of 
Delco  systems  shipped  during  the  week, 
the  former  record  was  that  ending  Oct. 
28,  when  68H6  systems  were  shipped. 

Canadian  Chevrolet  Co.  Expands 

Detroit,  Nov.  24 — Extensions  are  be- 
ing made  to  the  present  plant  of  the 
Chevrolet  Motor  Co.  of  Canada,  at  Osh- 
awa,  Ont.  The  company  has  been  manu- 
facturing cars  for  a  year  and  disposed  of 
8000  last  year.  Three  new  buildings  are 
in  process  of  erection  and  will  give  an 
added  floor  space  of  277,075  sq.  ft. 


Hilts  Enters  Advertising  Agency 

Detroit,  Nov.  28 — M.  R.  Hilts  has  re- 
signed as  advertising  manager  of  the 
Puritan  Machine  Co.,  this  city,  to  enter 
an  advertising  agency  in  Chicago. 


Vincent  Wheel  in  New  Location 
Detroit,  Mich.,  Nov.  24— The  Vin- 
cent Clear-Room  Steering  Wheel  Co., 
this  city,  has  moved  to  766  Woodward 
Avenue,  the  former  offices  of  the  Hyatt 
Roller  Bearing  Co.  This  company  re 
cently  effected  a  reorganization  by  which 
E.  H.  Vincent  became  president  and  gen- 
eral manager;  J.  A.  Martin,  vice-presi- 
dent; H.  H.  Vincent,  secretary  and  treas- 
urer, and  G.  F.  Burger,  Rales  manager. 


Detroit  Electrics  in 
Quantity 

New  Model  $500  Lower  Because 
of  Standardized  Design  and 
Greater  Production 

Detroit,  Nov.  27— An  entirely  new  De- 
troit electric  has  been  brought  out  by  the 
Anderson  Electric  Car  Co.,  this  city.  The 
new  model,  known  as  68,  represents  the 
initiation  of  a  production  policy  for  De- 
troit electrics.  As  a  result  of  a  greater 
increased  production  schedule  the  model 
68  will  sell  for  $500  less  than  its  prede- 
cessor. This  cut  from  $2,275  to  $1,775 
in  the  face  of  greater  increased  cost  of 
materials  represents  the  saving  due  to 
the  installation  of  a  large  amount  of 
labor-saving  machinery  and  the  adoption 
of  a  standardized  chassis  in  which  the 
number  of  options  has  been  minimized 
so  far  as  color  and  equipment  is  con- 
cerned. For  instance,  in  upholstery  there 
are  three  designs  to  choose  from,  while 
in  painting  there  is  one  standard,  where- 
as last  year  there  was  an  unlimited  field 
for  either  upholstery  or  painting.  No 
sacrifice  in  material  or  workmanship  has 
been  made  in  any  part  in  quoting  the 
new  figure. 

The  body  is  a  brougham  having  a 
passenger  capacity  of  four  and  is  built 
on  a  chassis  of  100  in.  wheelbase  with 
56  in.  tread.  It  has  the  standard  Ander- 
son motor  with  forty-two  cells,  thirteen- 
plate  battery,  giving  a  speed  of  6  to  25 
m.p.h.  and  a  mileage  of  75  to  100  on  a 
battery  charge. 

100  Per  Cent  Business  Gain 

Officials  of  the  Anderson  company  esti- 
mate at  the  present  rate  of  increase  the 
company's  current  year's  business  in 
electric  passenjrer  cars  will  exceed  last 
year's  by  at  least  100  per  cent.  The  raw 
material  for  building  the  coming  year's 
product  has  either  been  delivered  to  the 
plant  or  is  under  contract  for  specified 
delivery  dates.  The  production  of  De- 
troit electric  cars  increased  in  1916  ovei 
1915  by  141  per  cent,  while  the  labor  in- 
crease was  not  100  per  cent.  This  ratio 
is  due  to  the  introduction  of  a  large 
amount  of  new  machinery. 

The  first  4  months  of  this  fiscal  year- 
show  an  increase  of  79  per  cent  over  last 
year. 

The  company  has  just  erected  in  De- 
troit a  new  four-story  service  building  of 
brick  which  has  a  capacity  of  400  cars 
with  repair  and  charging  facilities  and  a 
large  show  and  sales  room. 

Dort  Director  of  Guaranty  Securities 

Detroit,  Nov.  27 — J.  D.  Dort,  presi 
dent  of  the  Dort  Motor  Car  Co.,  has  been 
made  a  director  of  the  Guaranty  Securi- 
ties Corp.  of  New  York. 
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ii. b  ^erious  mum  omp 
ping  Goods  That  Way 

Buenos  Aires,  Argentina,  Oct.  31 — 
U.  S.  A.  accessory  manufacturers  are 
making  a  serious  error  by  sending  acces- 
sories by  parcel  post  to  automobile  deal- 
ers in  Argentina.  While  the  parcel  post 
service  is  entirely  satisfactory  for  such 
trade  in  the  U.  S.  A.  it  does  not  work 
out  satisfactorily  here;  in  fact  it  is  the 
most  unsatisfactory  way  of  sending 
small  accessory  parts  to  this  country. 

Recently  a  large  dealer  in  Rosario  had 
a  typical  experience  with  parcel  post.  An 
anti-glare  equipment  for  headlights  was 
sent  from  a  U.  S.  A.  maker  and  here  is 
the  chain  of  troubles  the  Rosario  dealer 
had  to  solve: 

"A  few  days  after  the  anti-glare  de- 
vices arrived  I  received  an  official  card 
without  stamp.  I  presented  this  at  the 
post  office  which  is  only  open  from  10  to 
12,  that  is  that  particular  section  of  it. 
I  was  asked  to  call  the  next  day  and  for- 
tunately found  the  right  man  in.  1 
presented  the  official  card  and  was 
politely  asked  to  go  four  doors  away  to 
get  twelve  centavo  stamps  on  it  (a  cen- 
tavo is  approximately  V4  cent,  U.  S.  A. 
currency).  On  my  return  with  this  they 
looked  a  long  time  to  find  cards  that  had 
come  with  the  parcels.  I  was  sent  with 
these  cards  to  another  place  where  I  had 
to  purchase  sixty-nine  centavo  stamps, 
costing  35  cents.  On  my  return  with 
these  and  after  waiting  half  an  hour  I 
tried  to  get  the  package  hut  instead  was 
to  the  custom  house. 


Ransoming  the  Package 

"At  the  custom  house  the  real  stamp- 
ing act  work  begun  and  for  each  parcel 
I  had  to  put  a  pesos  (44  cents)  stamp. 
I  required  two  of  these,  or  88  cents.  With 
these  duties  the  cost  of  the  anti-glare 
device  was  just  five  times  what  it  sells 
for  in  the  U.  S.  A.  In  addition  1  had 
spent  nearly  a  week  getting  the  parcel 
post  package  through  the  post  office  and 
custom  house. 

"After  all  this  trouble  I  asked  what 
I  had  been  paying  for  and  the  chief  of 
the  department  advised  me  that  the  par- 
cel post  of  the  United  States  is  a  one- 
sided affair,  and  while  they  send  any 
parcel  away  from  the  U.  S.  A.  at  regular 
rates  yet  in  Argentina  they  charge  duties 
and  customs  as  they  wish.  The  United 
States  should  get  real  parcel  post  service 
as  far  as  Argentina  is  concerned.  For 
I  cannot  explain  parcel  post 
from  Europe  enter  Argentina 
free.   When  asking  why  this  is,  the  only 
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Answer  you  get  is  that  if  anything  is 
wrong  the  U.  S.  A.  is  at  fault.  It  is 
pretty  hard  to  buy  U.  S.  A.  accessories 
here  and  pay  exorbitant  duties  while 
European  goods  come  in  free.  It  is  a 
subject  which  U.  S.  A.  accessory  manu- 
facturers should  consider. 

"Now  that  U.  S.  A.  cars  are  selling  in 
good  quantities  through  Argentina  it  is 
imperative  to  have  accessories  for  them. 
Naturally  parcel  post  is  one  of  the  simple 
ways  of  handling  this  work  and  it  should 
be  worth  while  to  get  parcel  post  service 
for  Argentina  on  the  same  basis  as  that 
from  England." 

Troubles  With  Shipments 

This  is  only  one  of  the  many  difficulties 
the  South  American  automobile  dealer 
has  to  put  up  with  in  connection  with 
shipments  from  the  U.  S.  A.  Recently  a 
large  accessory  dealer  from  Cordoba,  a 
city  in  the  interior  of  Argentina,  was 
required  to  make  a  night's  trip  by  rail- 
road from  Cordoba  to  Buenos  Aires  be- 
cause of  custom  difficulties  in  connection 
with  V.  S.  A.  shipments.  The  dealer 
makes  a  specialty  of  U.  S.  A  accessories, 
but  has  constant  troubles  with  shipments. 
On  the  occasion  in  question  the  New  York 
shipper  had  not  made  his  shipping  docu- 
ments correspond  with  packages  sent. 
The  shipping  document  showed  five  pack- 
ages or  crates  but  there  were  only  four 
in  the  custom  house.  An  examination 
disclosed  the  fact  that  the  shipping  de- 
partment had  combined  two  of  the  crates 
without  making  the  necessary  corrections 
on  the  document.  This  resulted  in  a  cost 
of  nearly  $70  U.  S.  A.  gold  to  the  Cor- 


Recently  a  Buenos  Aires  dealer  in 
hardware  and  automobile  accessories 
cited  another  glaring  example  of  the 
treatment  Argentine  merchants  are  be- 
ing given  at  the  hands  of  U.  S.  A.  mak- 
ers. The  dealer  here  ordered  $400 
(U.  S.  A.  gold)  worth  of  certain  hard- 
ware. It  was  necessary  to  pay  cash  with 
order  in  order  to  be  assured  of  reason- 
ably prompt  delivery.  This  order  was 
placed  in  August,  1U15,  practically  a 
year  ago.  In  September,  1016.  the  ship- 
ment had  not  arrived.  It  arrived  a  few 
weeks  ago.  The  U.  S.  A.  manufacturer 
had  the  use  of  the  money  for  a  whole 
year.  During  that  time  numerous  ex- 
cuses for  delayed  delivery  had  been 
made.  When  the  order  wan  placed  in 
1916  there  was  a  great  shortage  of  this 
kind  of  hardware  in  Buenos  Aires  and 
the  dealer  would  have  had  a  good  ready 
market.  Now  conditions  have  changed. 
Other  supplies  have  arrived  and  the  mar- 
ket is  lower.  It  is  almost  impossible  in 
the  face  of  such  treatment  to  see  any 
possibility  of  U.  S.  A.  firms  holding  Ar- 
gentine trade  after  the  present  war  un- 
less it  is  that  European  countries  are  not 
financially  able  to  come  back  and  give 
the  market  service  which  they  gave  be- 
fore the  opening  of  the  war  in  July,  1914. 


NEW  VoKK,  Nov.  2* — l»e  Ii'Vlgnl  car 
shortages  has  become  so  serious  as  a  re- 
sult of  the  big  tieup  of  cars  being  used 
on  tracks  other  than  their  own,  that  im- 
mediate steps  have  been  taken  by  the 
railroads  to  relieve  this  condition.  All 
of  the  railroads  of  the  country  have  been 
notified  to  return  to  their  home  lines  as 
soon  as  possible  all  cars  not  their  own, 
especially  those  used  for  perishable 
freight.  All  shippers  and  receivers  have 
been  notified  that  freight  left  on  cars  for 
10  days  will  be  summarily  removed  by 
the  railroads  and  the  shipment  stored  at 
the  shipper's  or  consignee's  risk. 

Freightage  has  become  so  heavy  on  the 
smaller  railroad  lines,  that  they  have 
been  forced  to  borrow  cars  from  the 
larger  lines,  thus  curtailing  their  use  on 
larger  lines  where  they  are  badly  needed 
at  the  present  time.  For  instance,  one 
line  running  out  of  Detroit  bought  9000 
cars  last  year.  Leas  than  one-third  of 
these  are  now  in  use  on  its  tracks. 

With  the  exception  of  Fords,  which 
are  shipped  in  parts  to  assembly  plants, 
all  automobiles  are  being  shipped  in 
special  cars,  either  with  end  doors  or 
very  wide  side  doors.  When  these  cars 
are  diverted  to  other  traffic,  the  rest  of 
the  box  cars  become  useless.  Some  of  the 
automobile  factories  have  been  taking 
long  chances  by  shipping  their  products 
in  flat  cars  over  which  they  constructed 
temporary  tops  and  in  coal  cars  covered 
with  tarpaulins. 

Car  Makers  Unable  to  Ship 

Detkuit.  Nov.  25— More  than  $4,000,. 
000  worth  of  automobiles  are  awaiting 
freight  cars  to  carry  them  to  their  desti- 
nations. The  shortage  has  become  so 
severe  that  manufacturers  are  seeking 
storage  space  so  that  they  can  manufac- 
ture far  enough  ahead  to  care  for  future 
business. 

Goodrich  Accessory  Aaan.  Changes  Name 

Philadelphia,  Nov.  27 — The  Goodrich 
Accessory  Association  of  Philadelphia, 
manufacturer  of  the  Goodrich  lock  and 
switch  for  Fords,  license  bracket*,  truas 
rods,  ignition  assemblies,  and  brake  shoes 
for  Fords,  has  changed  its  name  to  the 
Goodrich-Lenhart  Mfg.  Co.,  with  offices 
in  the  Widener  Building  as  heretofore. 

The  officers  of  the  company  remain  the 
same,  Ivan  Goodrich  is  acting  president 
and  manager  of  sales,  and  Mr.  Lenhart 
will  continue  in  active  charge  of  the 
factory  in  Hamburg.  Pa. 
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New  York,  Nov.  21 — Yesterday  and 
to-day  the  research  division  of  the 
S.  A.  E.  standards  committee  tried  out 
their  recommended  standard  form  for 


the  Sheepshead  Bay  speedway  for  the 
trial.  It  was  desired  to  ascertain  if  the 
committee's  recommendations  were  en- 
tirely practical,  which  proved  to  be  the 
case.  Cars  for  the  test  were  lent  by 
the  Marmon  company  and  the  Packard 
company  and  members  of  the  New  York 
Stan's  of  these  Arms  assisted  the  mem- 
bers of  the  committee. 

For  the  acceleration  tests  records  were 
made  on  rolls  of  paper,  marks  being 
made  as  the  car  reached  successive  dis- 
tances equally  spaced.  In  one  system 
there  were  switches  set  on  the  track 
100  ft.  apart,  these  being  set  by  a  device 
attached  to  the  front  axle,  and  in  this 
case  the  recording  drum  with  the  paper 
was  stationary.  In  the  other  the  track 
switches  were  replaced  by  a  commu- 
tator  attached  to  the  front  wheel  of  the 
car,  which  made  contact  once  during 
each  turn  of  the  wheel,  the  recording 
drum  being  carried  on  the  car. 

In  comparing  the  two  methods  it 
would  appear  that  the  stationary  appa- 
ratus is  more  convenient  for  a  series  of 
tests  on  different  cars,  while  that 
mounted  in  the  car  itself  is  a  little  more 
flexible  for  use  on  the  one  car.  The 
record  of  the  former  is  more  compact 
and  easier  to  use  for  plotting,  because 
there  are  a  smaller  number  of  indica- 
tions of  distance,  and  these  are  in  even 
figures.  With  the  latter,  acceleration 
runs  are  not  limited  in  length,  and  can 
be  made  at  any  convenient  place.  There 
was  some  discussion  as  to  the  accuracy 
of  measuring  distance  by  the  front  wheel 
but  it  was  found  that  two  measurements, 
one  at  high  speed  and  the  other  at  low 
speed,  checked  accurately  within  the 
limits  of  personal  error.  The  slight  ap- 
parent difference  was  that  the  wheel 
made  two  more  revolutions  at  high  speed 
than  at  low  speed  over  the  same  distance. 
There  is  still  some  question  as  to  the  ac- 
curacy of  a  chronometer  carried  on  a  car 
moving  at  high  speed.  A  series  of  ap- 
parently perfect  records  was  obtained 
by  both  methods,  in  a  number  of  in- 
stances records  being  made  by  both  de- 
vices on  the  same  car  during  the  same 
ran. 

Each  of  the  cars  was  given  a  series 
of  runs  for  fuel  economy,  one  covering 
4  miles  at  speeds  of  6.9,  11.9,  21.6,  27.5, 
40.  63.5,  63  m.p.h.,  and  the  other  being 
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1  given  a  similar  series  of  runs  at  speeds 
of  9,  19.5,  29.5,  44,  57  and  63  m.p.h.  As 
■  this  was  in  no  sense  a  regular  test  of 
'  the  cars,  they  were  ran  part  of  the  time 
'■  with  tops  down  instead  of  up  as  called 
for  in  the  tentative  recommendation  of 
the  division.    Also  as  the  time  devoted 
to  the  fuel-economy  runs  was  limited, 
the  lengths  of  different  runs  were  cut 
down  from  the  specific  distance  of  10 
miles  at  each  of  the  various  speeds  ex- 
cept the  lowest,  which  is  to  be  of  suf- 
ficient length  to  consume  at  least  2  lb. 
of  fuel,  making  complete  circuits  of  the 
course. 

The  method  used  for  measuring  the 
fuel  is  to  have  two  small  tanks  mounted 
on  the  windshield.  One  of  the  tanks  is 
arranged  for  easy  detachment  so  that  it 
can  be  weighed  before  and  after  each 
run.  Both  are  connected  to  the  carbu- 
reter after  the  regular  gasoline  pipe  is 
disconnected.  The  shut-off  cocks  from 
the  two  tanks  are  interconnected  so  that 
the  same  motion  shuts  one  cock  and 
opens  the  other. 

The  tank  containing  the  unweighed 
fuel  is  used  for  manipulating  the  car  and 
driving  before  each  run  at  the  same 
speed  at  which  the  run  is  to  be  made, 
in  order  to  get  the  car  to  the  temperature 
prevailing  during  the  ran.  As  the  start- 
ing line  is  crossed  the  change  is  made 
from  the  un  weighed  tank  to  the  weighed 
one,  and  vice  versa  at  the  finish  line. 

New  Madison  Four-Passenger  Roadster 

Anderson,  Ind.,  Nov.  27— The  Madi- 
son Motors  Corp.  is  placing  on  the  mar- 
ket a  new  four-passenger  roadster  on  its 
120-in.  chassis.  It  is  equipped  with  a 
3Vi  by  5  in.  Rutenbur  engine,  and  lists 
at  $1,160.  The  finish  is  mouse-gray, 
with  red  wheels  and  black  fenders. 

Remodel  Aeroplane  Factory 

DETROIT,  Nov.  25 — The  Williams  Aero- 
plane factory  at  Fenton,  Mich.,  has  been 
remodeled  and  made  ready  for  new  ma- 
chinery. 


Ont.,  Nov.  24 — The 
province  of  Ontario  leads  the  other  Cana- 
dian provinces  with  36,300  registrations. 
Saskatchewan  is  next  with  11,966;  Brit- 
ish Columbia,  third  with  9100.  There 
are  about  120,000  cars  in  the  whole  of 
Canada,  of  which  100,363  are  FordB. 

Toronto  leads  with  8815  cars  as  com- 
pared with  7367  in  1915.  Montreal  is  sec- 
ond with  3917;  Vancouver,  third  with 
3688;  and  Winnipeg  fourth  with  3688. 

254.000  Ohio  1917  Registrations 

COLUMBU8,  OHIO,  Nov.  25 — So  far  254,- 
000  registrations  for  1917  for  automo- 
biles have  been  issued  in  Ohio.  That 
number  includes  gasoline  and  electric 
car  owners  as  well  as  dealers  and  man- 
ufacturers. 


Banquet  Dec  15 " 

New  York,  Nov.  28 — A  meeting  of  the 
truck  standards  division  of  the  Society 
of  Automobile  Engineers  was  held  in  De- 
troit yesterday,  for  the  consideration  of 
military  track  specifications.  General 
progress  in  the  consideration  of  the  sub- 
ject was  made.  H.  D.  Church  of  the 
Packard  company  presided,  and  General 
Manager  Coker  Clarkson  attended. 

At  the  next  meeting  of  the  Indiana 
Section,  S.  A.  E.,  Dec.  15,  the  subject 
for  consideration  will  be  carbureters  and 
manifolds. 

The  Cleveland  Section  S.  A.  E.  at  its 
meeting  Dec.  15  will  have  a  paper  by  J. 
B.  Replogle  on  how  car  manufacturers 
can  co-operate  with  manufacturers  of 
electrical  apparatus,  such  as  starting, 
lighting  and  ignition.  Mr.  Replogle  is 
research  engineer  of  the  Remy  Electric 
Co. 

The  Mid- West  Section  will  hold  its  De- 
cember meeting  on  Friday  the  eighth  at 
Chicago,  when  Prof.  Roach  of  Armour 
Institute  will  outline  a  new  method  of 
test  for  gasoline  engines. 

At  the  meeting  of  the  Metropolitan 
Section  S.  A.  E.  New  York,  Dec.  21, 
Elmer  S  perry,  inventor  of  the  gyroscope 
and  authority  on  aviation  engineering, 
will  speak  on  the  military  aspect  of  avi- 
ation possibilities  in  America. 

The  Detroit  Section,  S.  A.  E.,  has  de- 
cided that  its  annual  banquet  to  the 
automobile  industry  will  be  held  at  7 
o'clock  on  Friday  evening,  Dec.  15,  at 
the  Ponchartrain  Hotel.  This  will  be 
the  second  dinnor  of  the  kind  by  this 
section,  the  one  a  year  ago  marking  the 
start  of  the  movement. 

Belgian  Automobile  Engineers  in  Detroit 

Detroit,  Nov.  28— P.  E.  Kellecom  and 
J.  R.  Perrier,  engineers  of  the  Fabrique 
National  des  Armes  de  Guerre  of 
Belgium,  are  in  this  city  investigating 
the  automobile  production.  They  state 
that  the  European  countries  plan  to  en- 
ter immediate  quantity  production  at  the 
end  of  the  war. 

Cadillac  Builds  New  Salea  Structure 

Detroit,  Nov.  27— The  Cadillac  Motor 
Car  Co.  will  erect  a  seven-story  struc- 
ture on  the  site  of  several  temporary 
buildings,  and  will  use  it  exclusively  for 
retail  sales  and  service.  The  building 
will  contain  154,000  sq.  ft.  of  floor  space 
and  will  have  a  special  feature  of  a  re- 
ception room  for  the  service  department 
that  will  measure  65  by  116  ft,  with  a 
domed  ceiling  29  ft.  high. 
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Want  Higher  Fees 
for  Trucks 

Commissions   Appointed  by 
N.  Y.  and  N.  J.  Seek  Basis 
Covering  Wear  on  Roads 

New  York,  Nov.  27 — Commissions  have 
been  appointed  in  this  State  and  in  New 
Jersey  to  determine  an  equitable  basis 
for  increasing  the  motor  truck  registra- 
tion fees.  This  action  is  due  to  the  de- 
preciation of  the  roads  in  these  States, 
a  large  measure  of  which,  it  is  claimed, 
is  caused  by  the  increasing  use  of  motor 
trucks.  The  work  of  the  New  York  com- 
mission applies  only  to  the  State  roads, 
and,  since  only  about  one-fifth  of  the 
trucks  in  the  State  are  driven  over  these 
roads,  the  problem  of  arriving  at  a  just 
determination  as  to  how  trucks  shall  pay 
in  proportion  to  their  use  of  these  high- 
ways is  very  difficult.  The  task  of  the 
New  Jersey  commission  is  no  easier,  due 
to  the  practical  impossibility  of  increas- 
ing the  fees  of  the  vehicles  responsible 
for  the  wear  on  the  roads  without  dis- 
criminatory taxation. 

Of  National  Importance 

Any  action  taken  in  New  York  and 
New  Jersey  in  increasing  registration 
fees  for  motor  trucks  will  have  a  wide 
influence  on  the  procedure  in  other  States 
throughout  the  country,  so  the  matter 
is  of  national  importance. 

The  New  York  State  Commission,  com- 
posed of  the  State  engineer,  the  commis- 
sioner of  public  works  and  the  highway 
engineer  held  its  first  public  hearing  at 
Albany  Nov.  21.  This  commission  has 
not  yet  promulgated  any  new  proposed 
schedule,  so  that  the  first  hearing  be- 
fore it  resulted  in  the  giving  of  sugges- 
tion. Among  the  most  important  of 
these  was  the  fact  that  roads  should  be 
classed  as  governmental  or  State  insti- 
tutions, benefiting  alike  those  who  use 
them  as  well  as  those  maintaining  plants 
in  the  area  served  or  those  who  own 
real  estate  in  the  same  territory. 

It  was  pointed  out  that  any  law 
passed  basing  fees  upon  the  extent  of 
use  and  wear  and  tear  of  roads  should 
include  all  forms  of  vehicles,  including 
horse  wagons,  as  well  as  automobiles  and 
motor  trucks.  If  motor  trucks  are  taxed 
and  not  the  other  types,  such  a  provision 
would  be  unconstitutional  because  of  its 
discriminatory  nature. 

The  impossibility  of  living  up  to  the 
word  of  the  New  York  State  law  which 
specifically  provides  that  the  new  sched- 
ule of  fees  be  based  upon  the  extent  of 
use  and  amount  of  wear  and  tear,  was 
brought  out  by  the  fact  that  any  such 
determination  along  scientific  lines  would 
require  a  tremendous  amount  of  experi- 
mentation of  various  kinds  of  vehicles 


operating  over  various  classes  of  roads 
at  various  times  of  the  year. 

It  was  pointed  out  that  upon  principle 
all  vehicles  should  be  charged  a  cer- 
tain fee  to  cover  registration  for  identi- 
fication only  and  that  any  additional  tax 
to  help  pay  for  the  cost  of  construction 
and  maintenance  of  the  roads  should  be 
placed  upon  all  vehicles. 

The  New  Jersey  State  Commission, 
which  is  formed  of  the  engineers  of  the 
various  counties,  acting  under  the  super- 
vision of  the  State  Commissioner  of 
Motor  Vehicles  is  seeking  to  preserve  the 
present  roads  until  such  time  as  new 
roads  can  be  built  to  carry  the  vastly 
increased  amount  of  traffic  now  passing 
through  the  State.  This  Commission, 
like  the  one  in  New  York,  has  its  powers 
limited  to  the  taxation  of  the  motor 
truck  alone  and  it  cannot  decide  upon 
any  similar  tax  for  horse  vehicles. 

Geronimo  Plant  for  Enid,  Okla. 

Enid,  Okla.,  Nov.  25— The  Geronimo 
Motor  Car  Co.  has  been  organized  to 
manufacture  automobiles  in  this  city  in 
a  three-story  plant  It  will  produce  a 
six-cylinder  car  with  a  Continental 
motor.  The  directorate  consists  of 
mostly  local  bankers,  and  the  capital  is 
$500,000.  Shands  &  Funnel  are  the  fis- 
cal agents  for  the  company. 

W.  C.  Allen  is  president,  G.  E.  Dar- 
land  is  secretary  and  treasurer  and  Wal- 
ter Krouse  is  vice-president.  F.  B.  Buz- 
zard is  a  director. 

Overland  Opens  N.  Y.  Salesroom 

New  York,  Nov.  28— The  Willys- 
Overland  Co.  to-day  opened  its  new  re- 
tail sales  and  display  rooms  on  Broad- 
way and  Fiftieth  Street.  This  building 
is  three  stories  and  has  a  frontage  on 
Broadway  of  100  ft. 

Local  Shows 

New  Orleans,  Nov.  27— The  success 
of  the  automobile  displays  at  the  Na- 
tional Farm  and  Live  Stock  Show  here 
has  caused  much  talk  among  dealers  for 
a  concerted  effort  toward  making  this 
exhibition  the  occasion  of  an  automobile 
show.  The  eight  dealers  who  have  dis- 
plays there  are  telling  of  sales  made  and 
of  many  prospects  obtained.  The  reason 
for  the  limited  number  of  displays  was 
that  the  managers  of  the  show  proposed 
a  tent  exhibit,  but  later  consented  to 
place  the  automobiles  in  the  Manufac- 
turers' Hall.  The  dealers  hope  by  be- 
ginning in  time  to  arrange  for  suitable 
quarters  next  year. 

Worcester  Show  a  Success 

Worcester,  Mass.,  Nov.  25— The  sec- 
ond annual  show  of  the  Worcester  Auto- 
mobile Dealers  Assn.  ended  here  to-night 
and  it  proved  to  be  a  bigger  success  than 
the  men  anticipated. 


U.  S.  Wheel  Corp.  Is 
Organized 

New  Concern  Will  Manufacture 
Baker  Pressed  Steel  Wheel- 
Production  Starts  Jan.  1 

Chicago,  Nov.  28— The  U.  S.  Wheel 
Corp.  is  a  new  organization  formed  for 
the  purpose  of  manufacturing  the 
Baker  pressed  steel  wheel  for  automo- 
biles, motor  trucks,  tractors,  etc.  This 
concern  is  an  outcome  of  the  Baker 
Wheel  &  Rim  Co.,  of  this  city,  a  $5,000 
corporation  organized  for  the  develop- 
men  t  of  the  Baker  wheel.  The  U.  S. 
Wheel  Corp.,  which  has  absorbed  the 
Baker  Wheel  &  Rim  Co.,  will  have  a 
large  capitalization.  Factory  location 
has  not  yet  been  decided  upon  and  at  the 
start  production  will  be  by  having  the 
most  of  the  work  done  by  pressed  steel 
specialists.  Production  will  be  started 
soon  after  Jan.  1. 

Spokes  Under  Tension 

The  Baker  pressed  steel  wheel  is  a  flat- 
spoke  type  with  spokes  arranged  bicycle- 
wheel  fashion  and  held  under  tension. 
The  wheel  is  stamped  from  an  original 
circular  piece  of  steel.  It  is  first  con- 
verted into  a  plate-shaped  stamping  re- 
sembling a  large  brake  drum  which 
would  be  the  diameter  of  the  wheel.  By 
a  further  stamping  process  the  spokes 
ore  formed.  Alternate  spokes  attach  to 
opposite  ends  of  the  hubs,  giving  two 
circles  of  spokes.  The  wheel  is  of  ap- 
proximately the  same  weight  as  an 
artillery  wood  wheel  for  motor  cars.  At 
present  two  of  the  large  automobile  mak- 
ers are  testing  the  wheel  and  others  are 
arranging  to  test  it 

The  U.  S.  Wheel  Corp.  will  have  for 
its  president,  Chas.  G.  Hawley,  a  Chicago 
man  representing  financial  interests.  Jos. 
A.  Anglada,  consulting  engineer  of  New 
York  City,  will  be  vice-president.  For  3 
years  Mr.  Anglada  was  chairman  of  the 
Metropolitan  Section  S.  A.  E.  Erie  K. 
Baker,  inventor  of  the  wheel,  will  be 
secretary.  Mr.  Baker  is  best  known  as 
the  inventor  of  the  Baker  split  rim, 
which  is  now  used  exclusively  by  the 
General  Motors.  Mr.  Anglada  will  move 
to  Chicago  to  devote  his  entire  work  to 
the  organization. 

Reo  Makes  Additions  to  Factory 

Lansing,  Mich.,  Nov.  27— The  Reo 
Motor  Car  Co.  is  adding  two  large 
buildings  to  its  plant.  The  larger  will 
be  76  by  528,  and  will  be  used  as  a  ma- 
chine shop,  and  the  smaller  will  be  95  by 
224  and  will  be  occupied  for  heat-treat- 
ing purposes.  The  company  is  also  com- 
pleting a  garage  and  a  clubhouse  for  its 
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Studebaker  Holds 
Conference 

225  Officials  Attend  South 
Bend  and  Detroit  Meeting 
— Interesting  Addresses 

South  Bend,  Ind.,  Nov.  27— More 
than  225  officials,  branch  managers, 
blockmen  and  dealers  connected  with  the 
Studebaker  sales  department,  were  en- 
tertained Wednesday  at  the  annual  con- 
ference. The  program  which  started  in 
South  Bend  was  concluded  Thursday  and 
Friday  at  the  Detroit  factory,  followed 
by  private  conferences  with  branch  man- 
agers and  blockmen  on  Saturday.  The 
yearly  conference  is  a  sort  of  debutante 
party  for  the  new  model  car,  which  is 
brought  out  about  this  time. 


Four  addresses  were  delivered  at  the 
meeting  Wednesday  morning  in  the  ad- 
ministration building.  The  welcome  was 
delivered  by  F.  S.  Fish,  chairman  of  the 
board,  who  was  followed  by  President 
A.  R.  Erskine,  giving  a  resume  of  the 
year's  work.  J.  M.  Studebaker  followed 
Mr.  Erskine,  with  a  talk  on  "Sixty-four 
Years  of  Business  Administration.''  L.  J. 
Oilier  spoke  at  length  on  the  sales  policy 
for  1917.  He  stated  that  the  corporation 
did  a  larger  business  last  year  than 
ever  before  and  that  they  expected  to 
exceed  all  previous  sales  records  in  1917. 

Speeches  at  Detroit 

Addresses  at  Detroit  were  made  by 
R.  T.  Hodgkins,  general  sales  manager. 
C.  C.  Ranch,  treasurer,  H.  T.  Myers, 
commercial  car  manager  and  G.  L.  Will- 
man,  assistant  sales  manager  and  adver- 
tising manager. 

L.  Markle,  the  Chicago  Studebaker 
representative,  to-day,  told  of  the  Stude- 
baker systematic  service  plan  of  caring 
for  the  car  after  it  is  sold,  C.  N.  Weaver, 
of  San  Francisco  discussed  "Exclusive 
Representation,"  and  E.  R.  Benson,  Port- 


land, Me.  presented  the  dealer's  view  of 
Studebaker  methods. 

The  convention  closed  to-day,  with  a 
banquet  at  the  Detroit  Athletic  Club. 
L.  J.  Oilier,  vice-president,  presided  as 

Special  Train  for  Overland  Convention 

ST.  Louis,  Nov.  27. — T.  L.  Hausmann 
of  the  Overland  Automobile  Co.  of  St. 
Louis  has  completed  arrangements  for  a 
special  train  to  leave  here  the  night  of 
Dec.  10  to  take  150  persona  to  Toledo  for 
the  annual  Overland  convention.  The 
train  will  be  of  fifteen  sleepers  and  the 
delegation  will  include  the  local  sales 
force  and  nearby  dealer*. 

Electric  Auto-Lite  Service  Meeting 
Toledo,  Ohio,  Nov.  27 — The  Electric 
Auto-Lite  Co.,  this  city,  will  hold  a  meet- 
ing for  its  service  representatives  at  the 
factory  Dec.  4  and  5,  at  which  it  is  ex- 
pected that  more  than  seventy-five  will 
be  in  attendance. 

Bennett  Perfecting  Distribution  Plan 

Detroit,  Nov.  24—0.  G.  Bennett,  who 
resigned  from  the  presidency  of  the  Gen- 
eral Export  Co.,  is  developing  a  new 
automobile  distribution  plan. 

Moon  Ships  to  Porto  Rico 

St.  Louis,  Mo.,  Nov.  27— The  Moon 
Motor  Car  Co.  has  made  a  shipment  of 
twenty-five  cars  to  Santiago  A.  Panxardi 
of  San  Juan,  Porto  Rico,  which  has  taken 
fifty-five  cars  from  this  company  since 
May.  The  company  has  agencies  in 
Cuba  and  formerly  sold  French  and  other 
European  cars. 

Decker  Top  Increases  Capital 

Detroit,  Nov.  24— The  Decker  Auto 
Top  Co.  has  increased  its  capital  from 
$15,000  to  $50,000. 

Gary  Truck  Capital  Doubled 

South  Bend,  Ind.,  Nov.  27 — The  Gary 
Motor  Truck  Co.,  Gary,  Ind.,  has  in- 
creased its  capital  stock  from  $25,000  to 
$50,000. 


Materials  Market 
Steady 

Copper,  Steel  and  Lead  Slightly- 
Higher— Rubber  and  Oils 
Little  Changed 

New  York,  Nov.  27 — Prices  on  auto- 
mobile materials  last  week  were  exceed- 
ingly steady,  despite  the  scarcity  of 
these  products  and  the  large  demand  for 
them.  Copper,  which  haB  been  upper- 
moat  in  the  skyward  activities  of  the 
metals,  has  risen  2  cenU  more  a  pound 
to  36  cent*.  Beams  and  channels,  after 
quite  a  steady  period,  have  taken  a  turn 
upward,  rising  to  $3.17  per  100  lb.,  a 
net  gain  of  20  cents  for  the  week.  Lead 
prices,  always  fluctuating,  reached  $7.30 
per  100  lb.  on  Thursday,  holding  at  that 
price  through  to  Saturday. 

Rubber  and  the  oils  have  been  unusu- 
ally steady,  with  few  price  changes. 
Shipments  of  rubber  have  been  coming 
in  regularly  from  Ceylon.  Para  rubber 
seems  to  have  steadied  down  to  normal 
prices  after  a  period  of  unsteadiness  on 
account  of  conditions  on  the  Amazon 
River. 

Standard  Parts  Stock  Issue 

Cleveland,  Ohio,  Nov.  25 — The  May- 
nard  H.  Murch  Co.,  investment  broker,, 
is  offering  a  new  issue  of  7  per  cent  cu- 
mulative tax  free  preferred  Btock  of  the 
Standard  Parts  Co.,  the  consolidation 
of  the  Perfection  Spring  Co.  and  the 
Standard  Welding  Co.  Par  is  $100  a 
share  and  the  dividend  periods  are 
March,  June,  September  and  December. 
Of  the  authorized  capital  of  $10,000,000 
preferred,  $5,000,000  is  to  be  issued  and 
of  the  authorized  issue  of  $25,000,000 
common  only  $8,000,000  is  to  be  issued 
at  this  time. 

White  Wants  Tax  Reduction 

Cleveland,  Nov.  24 — County  Auditor 
Zangerle  added  $5,000,000  to  the  White 
company's  statement,  claiming  this  to  be 
good  will.  The  company  asks  for  a  re- 
duction of  valuation  amounting  to  $13,- 
071,000,  which  the  auditor  has  refused 
to  make. 

Metz  Makes  Welfare  Improvements 

Waltham,  Mass.,  Nov.  24— The  Metz 
Co.,  this  city,  has  formulated  plans  for 
the  social  benefit  of  its  employees.  A 
clubhouse,  athletic  field  and  the  freedom 
to  a  tract  of  147  acres  of  land  are  in- 
cluded under  the  new  welfare  policy. 
There  is  also  in  contemplation  a  gym- 
nasium,  a  separate  baseball  field,  and 
'•.> -mile  track,  which  will  probably  be 
built  in  the  spring.  An  adjoining  build- 
ing to  the  executive  and   sales  force 


Daily  Market  Reports  for  the  Past  Week 

Weak*! 

Material                                                       Tun.  Wed.  Thur.  Frl.  Sal.  Ch'fla 

_jm.  lb  M  65  .65        M  .65 

Vntimony.  Hi  14  .14  .14        .14  .14 

Beam,  &  Channel.,  100  lb                                              297  3.1?  3  17       J.I?  3.17    +  .20 

Bemcmcr  Steal  Ion                                                      52.50  52,50  52.50  52.50  52.50 

Copper.  FJec..  lb  J3  .35  .35        .35        .35    +  .02 

r,.(.[«:r.  Uke.  II  33  .35  .35        .35        .35    +  .02 

Cotton*-.:.!  Oil.  bbl                                                       1285  12  75  1265  12.75  12.70  -.15 

Fi.h  <  hi.  Mcnhedcn.  Brown,  sal  6K  .68  6ft        -6S  .68 

Choline.  \,,i„.  bbl  22  .22  .22        .22  .22 

Lard  Oil.  mime,  gal                                                       1.30  1.30  1.30       1.30  1.30 

t.ra.1.  1IV1  11,                                                                      7.15  7.JI1  7-30  7.30  7.30    +  .15 

I  Inwcd  Oil,  gal  96  N  .96        .96  .96 

Onen-llearth  Steel,  ton                                                 52.50  52  50  52  50  52.50  52.50 

rnrnlrum,  hhl.,  Kant.,  crude  90  .90  .90        .90  .90 

Petroleum,  bbl.,  IV.  crude                                                 2.60  2.60  2  60       2.60  2.(0 

Rarmce.1  Oil.  refined,  sal  «J  95  .95        .95  .95 

Rubber.  Fine  UpR.ver,  P,.»,  lb  an  .«0  80        .80  .W 

Rubber.  Ce.lon.T.rel  Latex,  lb  69  .71*  70        .70        .70  +.01 

Sulpknrie  Acid,  60  Baume,  gal                                        1.50  1  SO  1.50       1.50  1.50  ... 

T  n.  100  lb                                                                 45.30  45.75  45.50  45.50  45.50    +  .20 

Tire  Scrap,  lb                                                                Hii  06!i  .0654      .06 Vi      0654  ... 
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offices,  is  now  being  converted  into  an 
engineers'  club. 

Production  at  the  plant  has  been  in- 
creased 40  per  cent,  and  now  the  capacity 
is  more  than  100  cars  a  day. 

Bonus  for  Westinjtbouse  Employees 

Pittsburgh,  Pa.,  Nov.  24— Employees 
of  the  Westinghouse  Electric  &  Mfg.  Co., 
this  city,  have  been  granted  an  extension 
of  their  present  bonus  system  which  is  to 
include  salaried  and  office  employees  on 
hourly  rates,  by  which  they  will  receive 
a  bonus  of  8  per  cent  of  their  salary 
each  month,  providing  their  total  excus- 
able time  absent  and  late  during  the 
month  does  not  exceed  6  hr.  incurred  on 
not  over  three  occasions. 

An  additional  4  per  cent  will  be  given 
each  month  to  employees  who  have  not 
lost  any  time  from  work  during  the 
month  through  absence  or  tardiness. 

Automobile  Lock  Co.  Incorporates 

GRANti  Rapiiis,  Mich.,  Nov.  24 — The 
S.  &  S.  Auto  Lock  Co.  has  been  incorpo- 
rated for  $20,000.  Incorporators  are 
E.  W.  Slausson.  W.  B.  Brown  and  A.  M. 
Freeland. 

Disbrow  Motors  Co.  Organized 

Cleveland  Nov.  24 — The  Disbrow  Mo- 
tors Co.  has  been  organized  with  a  capi- 
talization of  $25,000.  Incorporators  are 
Louis  Disbrow,  W.  D.  Callinan,  M. 
Becker,  M.  L.  Fisher  and  A.  B.  Crowcll. 


Automobile  Issues 
Fluctuate 

Lower  Than  Last  Week— Gen- 
eral Motors  and  Chevrolet 
Lead  Decline 

Nkw  YoKK  ClTY,  Nov.  27 — Automobile 
and  accessory  issues  on  Saturday  closed 
lower  though  stronger  than  on  the  previ- 
ous Saturday.  There  has  been  a  lot  of 
covering  in  the  motor  shares  during  the 
last  few  days.  Their  position  had  grown 
strong  during  the  early  part  of  the  week 
as  a  result  of  too  much  enthusiasm  on 
the  short  side.  Motor  issues,  it  seems, 
are  usually  in  fair  demand  when  other 
industrials  are  depressed,  and  vice  versa. 

Chalmers  and  General  Motors  were  the 
features  last  week.  Chalmers  rose  4 
points  on  its  common  and  General  Mo- 
tors dropped  90  points  after  a  similar 
gain  in  the  previous  week.  Chalmers  held 
strong  despite  the  publicity  given  the 
stock  on  account  of  the  short  selling  of 
its  underwriting  syndicate.  Threats 
have  been  made  that  the  handling  of 
the  stock  would  be  brought  to  the  atten- 
tion of  the  governors  of  the  stock  ex- 
change, but  this  did  not  affect  the  issue 
one  way  or  the  other. 

The  automobile  and  accessory  issues 
have  been  on  a  down  market  for  some 
time,  but  it  is  expected  that  as  soon  as 
the  short  sellers  have  their  run,  prices  in 
general  will  rise  to  and  above  their  old 


marks.  Last  week  Chevrolet  dropped  4 
points  to  172;  Peerless  dropped  2  points. 
A  few  gains  were  made,  however,  led  by 
Chalmers,  Chandler,  Miller,  Packard, 
Regal  and  Overland.  Chalmers  rose  4 
points  on  its  common;  Chandler  rose  4 
points;  Miller  Rubber  rose  5  points; 
Packard  preferred  rose  7  points;  Regal, 
5  points  and  Overland  5-8  points  on  its 
common  and  3^  on  its  preferred. 

Barley  Increases  Wages 

Stkeator,  III.,  Nov.  27— The  Barley 
Mfg.  Co.,  Streator,  111.,  maker  of  the 
Roanier  and  the  Halladay,  announced  an 
increase  in  wages,  or  rather  the  opera- 
tion of  the  plant  on  an  8-hr.  basis  with 
10-hr.  pay.  In  addition,  there  will  be  a 
bonus  for  the  senior  employees,  etc. 

Dividends  Declared 

Stutz  Motor  Car  Co.  of  America,  $1.25- 
100  per  share,  payable  Jan.  2,  1917,  to 
stock  of  Dec.  15.  Mitchell  Motors  Co., 
$1.50  per  share  to  stock  of  record  of  Nov. 
10,  payable  Nov.  24. 

Morgan  &  Wright,  coupon  due  Dec.  1 
upon  5  per  cent  gold  debentures  is  pay- 
able upon  presentation  at  the  Industrial 
Trust  Co.,  Providence,  R.  L,  or  the 
Chase  National  Bank,  New  York. 

Texas  Co.,  $2.50  per  share  on  out- 
standing capital  stock,  payable  Dec.  31 
to  stock  of  record  Nov.  29. 

C.  M.  Hall  Lamp  Co.,  quarterly  of  2 

Packard  Motor  Car  Co.,  quarterly  of 
1%  per  cent,  payable  Dec.  15. 


Automobile  Securities  Quotations  on  the  New  York  and  Detroit 


Vjax  Rubber  Co  

J.  J.  Case  T.  M.  Co.  pit)  

Chalmers  Motor  Co.  com  

t  halmers  Motor  Co.  pfd  

•Chandler   Motor  Car  Co  

Chevrolet  Motor  Co  

Fisher  Uody  Corp  

Fiak  Rubber  Co  com  

Fisk  Rubber  Co.  Ut  pfd  

K»k  Rubber  Co   3d  rid  

Fireih.ne  Tire  *  Rubber  Co  (new 
Firestone  Tire  4-  Rubber  Co.  pfd .  . 
"General    Motor-    Co.  com  

•f.mcral  Motor.  Co.  pfd  

•B.  F.  in.odr.ch  Co.  com  

•B.  F  Goodrich  Co  pfd  

C"odjear  Tire  &  Rubber  Co  com. 
Goodyear  Tirr  *  Rubber  Co  pfd. 


Hupp  Motor  Car  Corp.  pfd  

International  Motor  Co.  com... 

Intermit lonal  Motor  Co.  pfd  

•Kelly  Springfield  Tire  Co.  com. 
•Kelly  Springfield  Tire  Co  1st  ( 
Key  *  tone  Tire  *  Rubber  Co.  cui 

*Lee  Rubber  4  Tire  Corp  .. 

'Maxwell  Motor  Co.  com  

•Maxwell  Motor  Co.  let  pfd  ... 

•Maxwell  Motor  Co.  2d  pfd  

Miller  Rubber  Co.  com  

Miller  Rubber  Co.  pfd  

Mitchell  Motors  Co  

Packard  Motor  Car  Co.  corn 

Packard  Motor  Car  Co.  pfd  

National  Auto  Corp  

PaigeDetroit  Motor  Car  Co... 
Peerless  Truck  &  Motor  Corp.. 

Portage   Rubber  Co  

Regal  Motor  Car  Co.  pfd  


A.  O.  Smith  Corp,  com, 
A.  O.  Smith  Corp.  pfd. 
Saxon  Motor  Car  Corr- 
Spieer  Mf«.  Co  


Bid  1 

MkedWCh^ 

70 

72 

,s 

.S 

111 

114 

| 

lll> 

113 

172 

180 

it 

42 

80 

90 

lUO 

110 

M 

100 

-5 

168 

171 

IIV, 

llttl 

510 

875 

—90 

121) 

12.1 

70  « 

71 

1IJH 

114 

294 

297 

ior; 

109', 

| 

4 

90 

95 

5 

s 

23 

16 

8& 

19 

74 

MM 

si  a 

49'J 

50 -i 

255 

260 

107 

108 

Is 

59 

AO 'J 

17.1 

176 

101 

103 

+7 

38 

mi 

—  V, 

21 

M 

-  : 

I6< 

170 

25 

35 

4a>; 

78 

79 

96  >i 

97 

78 

80 

4754 

47V4 

90 

95 

120 

130 

Smith  Motor  Truck  Co  

Standard  Motor  Construction  Co. 
Stewart  Warner  Speed.  Corp.  com. 
Mcwart  Wjrner  Spee  " 


106 

Speed.  Corp.  pfd ................... 

'Studebakrr  Corp.  com   124 

•Studehaker  Corp.  pfd   I09'4 

Suit,    Motor    65 

Sv.meliart  T.rc  It  Rubber  Co   85 

Cnitrd   Motort  Corp   61 

•I       s     R„|,he,    Co.    cm   oS 

M\  S.  Rubber  Co.  pfd   112 

WWM  Motor  Co   54 

■W>ll.*<>verland  Co.  com 
•  Will,  •  Overland  Co.  pfd 

•At  clone  No».  25.  1916.    Lilted  New  York  Stock  Exchange. 

Quotations  by  John  Ilurnham  .v  Co. 

OFFICIAL  QUOTATIONS  OF  THE  DETROIT  STOCK  EXCHANGE 

ACTIVE  STOCKS 


Chalmers  Motor  Co.  coin.., 
Chalmers  Motor  Co.  pfd... 
Continental  Motor  Co.  com 
Continental  Motor  Co.  pfd. 
Ford  Motor  Co.  of  Canada 
<  General  Motors  Co.  ecm.  .  , 
Genera]  Motor.  Co.  pfd.  .  .. 
Maxwell  Motor  Co  com... 

Maxwell  Motor  Co.  1st  pfd   80 

Maxwell  Motor  Co.  2nd  pfd   48 

Packard  Motor  Car  Co.  com   172 

Packard  Motor  Car  Co.  pfd   104 

Paiire  Detroit  Motor  Car  Co   J8tf 

VV.  J.  Prudden  Co   49 

Reo  Motor  Car  Co   45 

Sti.debaker  Corp.  com  .•  124(4 

Studehaker  Corp   pfd   107 

C   M    Hall  Lamp  Co   29  ¥> 


Asked  Ch'oe 

+to* 


Atlas  Drop  Forse  Co 
Keb 


INACTIVE  STOCKS 


rop  Forse  Co  

Kelscy   VVT.ee!  Co   53 

Rent  M-ior  Car  Co.  pfd   25 


33 

Ml 
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$14,000,000  Dealer 
Merger 

Aaron  De  Roy  Co.  Combines 
with  Studebaker  Sales  Co.  of 
Ohio— Contract  Enlarged 

Detroit,  Nov.  27 — The  Aaron  De  Roy 
Motor  Car  Co.,  distributer  of  Stude- 
baker cars  for  Pittsburgh  and  western 
Pennsylvania,  has  merged  with  the  Stu- 
debaker Sales  Co.  of  Ohio.  The  Stude- 
baker Sales  Co.  was  incorporated  in  Sep- 
tember and  combined  the  Blevins  Auto 
Sales  Co.  of  Toledo  and  the  A.  R.  Davis 
Motor  Co.  of  Cleveland,  bo  that  the  new 
merger  includes  three  of  the  largest 
Studebaker  distributers.  The  original 
contract  between  the  Studebaker  Corp. 
and  the  Studebaker  Sales  Co.  called  for 
$12,000,000  worth  of  cars.  With  the 
new  merger  the  contract  has  been 
changed  to  $14,000,000,  and  is  the 
largest  single  contract  made  in  the  his- 
tory of  the  industry. 

Baker  Takea  Atlantic  and  Horner 

Boston,  Nov.  25—  Day  Baker,  one  of 
the  pioneers  of  the  electric  field  in  New 
England,  who  resigned  recently  as  an 
executive  of  the  General  Vehicle  Co.  at 
New  York,  has  taken  on  the  Atlantic 
electric  and  the  Horner  gasoline  trucks 
for  New  England. 

Leavitt  Will  Handle  Columbia 

Detroit,  Nov.  26— J.  W.  Leavitt  will 
handle  the  Columbia  car  for  the  Pacific 
coast  and  is  making  his  preliminary  plans 
for  a  large  campaign. 

Westinghonse  Makes  A-B.C.  Starter 
Contract 

Detroit.  Nov.  26 — The  Weatinghouse 
Electric  Co.  has  closed  a  contract  for 
$260,000  worth  of  electrical  supplies  with 
the  A.B.C.  Starter  Co. 

Auto  Specialties  Gets  Overland  Contract 
Detroit.  Nov.  24— The  Willys-Over- 
land Co.  has  contracted  with  the  Auto 
Specialties  Co.,  St.  Joseph,  Mich.,  for 
300,000  Bair  automobile  top  holders. 

Kline  in  New  York 

New  York.  Nov.  27— The  Kline  Car 
is  now  handled  in  this  city  by  the  W.  S. 
Roberts  Motor  Corp..  1838  Broadway,  at 
Sixtieth  Street. 

Hasaler  Motor  Co.  Formed 

Indianapolis,  Nov.  27— The  Hassler 
Motor  Co.,  this  city,  has  been  incorpo- 
rated with  a  capitalization  of  $200,000, 
the  incorporation  papers  stating  that  the 


company  will  manufacture  automobiles. 
R.  H.  Hassler,  head  of  Robert  H.  Has- 
sler,  Inc.,  manufacturer  of  automobile 
parts,  who  heads  the  new  company,  de- 
clined to  make  any  announcement  of  the 
company's  plans,  stating  that  the  plans 
would  be  announced  in  the  near  future. 
The  incorporators,  in  addition  to  Mr. 
Hassler,  are  E.  D.  Fouts  and  D.  G.  Ong. 

Gillam  Increases  Capital  to  $800,000 
DETROIT,  Nov.  28 — The  Gillam  Mfg. 
Co.  has  voted  to  increase  its  capital 
stock  from  $360,000  to  $800,000.  An 
issue  of  $226,000  7  per  cent  cumulative 
preferred  stock  was  authorized  and  has 
already  been  subscribed  for  by  present 
stockholders  and  others.  The  company 
will  erect  a  building  for  malleable  iron 
manufacture  and  one  for  semi-steel  work 
to  meet  the  increasing  demand  for  its 
products. 

Wright  Adapter  Now  Western 
Seattle,  WA9H.,  Nov.  27 — An  agree- 
ment has  been  reached  by  the  Wright 
Truck  Attachment  Co.  and  the  Truck 
Attachment  Co.,  both  manufacturing 
Ford  truck  adapters  under  the  name 
Wright,  under  which  the  former  concern 
becomes  the  Western  Truck  Attachment 
Co.  and  its  product  the  Western  attach- 
ment 

Acme  Truck  Maker  to  Add 

Cadillac,  Mich.,  Nov.  27 — The  Cadil- 
lac Auto  Truck  Co.,  this  city,  maker  of 
the  Acme  1  and  2  ton  trucks,  will  soon 
add  to  its  factory  a  new  concrete,  steel 
and  brick  building  96  by  176  ft.  The 
new  8% -ton  model  is  well  under  way. 

Universal  to  Organize  Subsidiaries 

Detroit,  Nov.  27  —  The  Universal 
Valveless  Four  Cycle  Motor  Co.  will 
move  from  Grand  Rapids  to  Muskegon, 
establishing  a  plant  there,  with  C.  E. 
Johnson  president,  and  will  organize 
subsidiary  companies  to  manufacture  its 
motor.  The  parent  company  will  have  a 
capitalization  of  $260,000. 

New  Era  Increases  Factory 
Detroit,  Nov.  24 — The  New  Era 
Spring  &  Specialty  Co.  has  increased  its 
productive  facilities  at  Grand  Rapids  by 
the  purchase  of  the  Ruskin  Biscuit  plant, 
which  is  to  be  remodeled  immediately. 
The  company  will  maintain  its  main 
salesrooms  at  Dctroit 

Trucks  Carry  U.  S.  Munitions 

El  Paso,  Tex.,  Nov.  27— Motor  trucks 
transported  the  trainload  of  shrapnel  and 
cannon  shells  recently  received  here  to 
Colonia  Dublan,  the  advanced  base. 
There  were  twenty-seven  box  cars  of  am- 
munition, containing  67,500  shells, 
packed  four  to  n  case. 


Kemco  Starter 
Under  Hood 

Type  of  Mounting  on  Ford 
Crankshaft  in  Front  of 
Radiator  Abandoned 

New  York,  Nov.  28 — The  Kemco  Elec- 
tric Mfg.  Co.,  Cleveland,  has  changed  its 
starting  motor  for  Ford  cars  so  that  it 
will  be  located  under  the  hood  instead  of 
on  the  crankshaft  in  front  of  the  radi- 
ator, as  heretofore.  The  construction  of 
the  motor  has  undergone  no  decisive 
change,  although  it  is  somewhat  smaller 
and  lighter.  It  will  be  installed  at  the 
right  of  the  engine  and  bolted  firmly  to 
a  casting  which  takes  the  place  of  the 
front  plate  on  the  Ford  engine,  this 
casting  also  being  employed  as  a  bracket 
for  the  generator.  The  drive  will  be  by 
sprockets  and  roller  chain  direct  to  the 
crankshaft  The  fan-type  generator  will 
remain  unchanged  with  the  exception  of 
its  connection  with  the  starting  motor, 
the  drive  being  direct  to  the  crankshaft 
instead  of  through  the  jackshaft  as- 
sembly. 

Chevrolet  6000  Cars  Behind  Orders 

Detroit,  Nov.  27 — The  Chevrolet  Mo- 
tor Co.  will  close  November  6000  cars 
behind  on  deliveries  on  the  month's  busi- 
ness alone.  The  scheduled  output  for 
December  is  10,000  cars.  The  company 
reports  an  export  business  that  will 
probably  amount  to  10,000  cars  for  1916. 

Taylor  Timken  Advertising  Manager 

Detroit,  Nov.  28 — W.  H.  Taylor  has 
been  appointed  advertising  manager  of 
the  Timken  Roller  Bearing  Co.,  this  city. 
Mr.  Taylor  was  formerly  with  the 
Campbell  Ewald  Co.  advertising  agency 
in  this  city. 

Chain  of  Disco  Branches 

Detroit,  Nov.  28— The  Disco  Starter 
Co.  shortly  will  establish  a  chain  of 
branches  in  the  larger  cities  by  way  of 
facilitating  the  administration  of  serv- 
ice to  owners.  The  first  branches  will  be 
located  in  New  York  and  Chicago. 

New  Champion  Delivery  Chassis 

Chicago,  Nov.  27— To  manufacture 
Vi-  and  \-ton  delivery  chassis  the 
Champion  Motors  Co.  has  been  formed 
by  Cleveland  interests  in  Fulton,  III. 
The  vehicles  will  have  electric  starting 
and  lighting,  bumpers,  side  curtains  and 
other  detail  refinements.  They  will  sell 
for  from  $750  to  $775. 

The  plans  of  the  company  were  first 
made  public  last  Saturday,  when  ten  of 
the  new  chassis  were  paraded  down  the 
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main  streets  of  Fulton  to  arouse  public 

W.  L.  Widlar,  N.  R.  Wildman  and  Wil- 
liam Greif  head  the  concern,  which  has 
a  capital  of  $5,000,000.  Mr.  Widlar  is 
Interested  in  several  accessory,  lumber, 
real  estate  and  steamship  companies,  and 
is  president  of  the  Champion  company. 
Mr.  Wildman,  vice-president,  is  a  finan- 
cier of  largo  interests,  and  Mr.  Greif, 
secretary  and  treasurer,  is  heavily  in- 
terested in  a  number  of  Cleveland  manu- 
facturing concerns.  H.  D.  W.  Mackaye 
is  vice-president  in  charge  of  production 
and  designer  of  the  chassis.  He  has 
been  employed  by  the  Mora,  Jenkins, 
Croxton-Keeton,  Metztrer,  Kin*  and  Kee- 
ton  companies. 

N.  A.  C.  C'b  New  Dealers'  Arrangement 
for  National  Shows 
New  York,  Nov.  27 — The  dealer  ar- 
rangements for  the  national  shows  in 
New  York  and  Chicago  have  been  con- 
siderably simplified.  Manufacturers  will 
supply  lists  of  dealers,  and  these  lists 
will  be  checked  and  so  blended  that  the 
name  of  a  dealer  cannot  appear  more 
than  once.  This  means  that  if  a  dealer 
handles  several  lines  of  cars  his  name 
will  appear  bat  once  instead  of  several 
times,  as  in  the  past.  To  each  of  these 
dealers  will  be  sent  three  single  admis- 
sions for  his  personal  use.  Dealers  in 
important  cities  will  receive  three  addi- 
tional tickets,  also  intended  for  their 
personal  use.  In  addition  to  these  tick- 
eta,  which  will  be  sent  direct  to  the  deal- 
ers, each  exhibiting  member  of  the  N.  A. 
C.  C.  will  receive  a  limited  number  of 
blank  tickets  to  be  distributed  by  the 
dealer  to  his  representatives. 

Three  More  Accessory  Exhibitors 

New  York.  Nov.  28— The  Motor  and 
Accessory  Manufacturers  have  allotted 
space  to  three  more  accessory  manufac- 
turers for  the  New  York  and  Chicago 
national  automobile  shows.  This  makes 
the  total  343.  They  are:  The  Syracuse 
Malleable  Iron  Works,  Syracuse,  N.  Y., 
maker  of  axles  and  castings;  the  Uni- 
versal Motor  Products  Co.,  Indianapolis, 
winter  tops  for  Fords,  at  both  shows, 
and  the  Ericsson  Mfg.  Co.,  Buffalo, 
maker  of  the  Berling  magneto,  at  New 
York  only. 

New  Era  Buys  Accelerator 
Detroit,  Nov.  27 — The  New  Era 
Spring  &  Specialty  Co.  has  purchased 
the  Ford  foot  accelerator  formerly  man- 
ufactured by  H.  E.  Petrie  of  Battle 
Creek.  About  $8,000  was  involved  in 
the  transaction. 

Specialty  Mfg.  Co.  Organised 
Detroit,  Nov.  24 — The  Specialty  Mfg. 
Co.  has  been  organized  at  Minerva,  Ohio, 
to  make  automobile  accessories. 


Drivers  To  Build 
Racing  Cars 

De  Palma,  Rickenbacher  and 
Chevrolet  Will  Manufacture 
Machines  in  Detroit 

Detroit,  Nov.  27— Do  Palma,  Ricken- 
bacher and  Chevrolet  are  going  to  manu- 
facture racing  cars  for  their  own  use  in 
the  1917  speedway  campaign.  Ricken- 
bacher, who  is  entered  in  Los  Angeles 
for  the  150-mile  Ascot  race,  will  come  to 
Detroit  to  build  a  team  of  racing  cars  to 
be  owned  by  W.  Weightman,  III,  of 
Kenova,  W.  Va.  Chevrolet  will  work 
over  the  three  Frontenac  cars  built 
jointly  by  himself  and  Joseph  Boyer,  Jr., 
this  year.  De  Palma  will  devote  him- 
self to  the  De  Palma  Mfg.  Co.,  which  is 
to  build  special  speedsters  for  those  who 
want  cars  of  that  type. 

Two  Killed  at  Uniontown  Speedway 
Practice 

Uniontown,  Pa.,  Nov.  27  —  C.  M. 
Heist  of  Sharpsburg,  Pa.,  and  F.  E. 
Bush  of  Pittsburgh,  his  mechanician, 
were  killed  to-day  while  traveling  60 
m.p.h.  on  the  local  automobile  speedway 
in  preparation  for  qualification  testa  for 
the  race  on  Thanksgiving  Day.  The 
front  axle  of  the  car  broke. 

Swiss  Magneto  Moves  to  Monroe 

Monroe,  Mich.,  Nov.  25— The  Swiss 
Magneto  Co.,  manufacturer  of  Swiss 
high-tension  magnetos,  has  moved  from 
Chicago  to  this  city,  having  bought  out 
the  Elkhart  Mfg.  Co.,  and  now  occupies 
its  factory.  The  new  facilities  will  en- 
able the  production  of  Swiss  magnetos  to 
be  considerably  increased.  No  change  in 
personnel  will  be  made.  The  manufac- 
ture of  Elkhart  majrnetos,  which  were 
the  product  of  the  Elkhart  company,  will 
be  discontinued,  it  is  understood. 

Issue  Gasoline  Cards  in  France 

Paris,  France,  Nov.  23— Gasoline 
ticket*  and  a  ban  on  the  use  of  private 
automobiles,  it  is  stated,  is  part  of  a 
scheme  in  this  country,  for  regulating 
the  consumption  of  food  and  other  sup- 
plies. If  necessary,  the  government  will 
forbid  the  running  of  any  automobiles 
except  public  or  semi-public  machines. 

104  Cars  Burned  in  St  Louis 

St.  Louis,  Nov.  28 — One  hundred  and 
four  Overland  cars  were  destroyed  here 
yesterday  in  a  fire  in  a  wing  of  the 
warehouse  of  the  Cedar  Street  Ware- 
house and  Storage  House.  The  machines 
were  the  property  of  the  Willys-Over- 
land Co.  and  were  insured  through  the 
Toledo  office.     All  were  intended  for 


Southwestern  distribution.  The  local 
distributer  says  that  the  loss  will  not 
cause  immediate  inconvenience.  Eight 
hundred  additional  cars  of  various  makes 
in  the  main  storage  house  were  saved  by 
closing  of  fire  doors. 

White  Detroit  Battery  Sales  Mgr. 

Detroit,  Nov.  28 — C.  E.  White  has  be- 
come sales  manager  of  the  Detroit  Bat- 
tery Co.,  this  city.  He  was  formerly 
connected  with  the  General  Electric  Co. 

Kins  Trailer  Co.  Formed 
Ann  Arbor,  Mich.,  Nov.  28 — The 
King  Trailer  Co.,  this  city,  has  been 
organized  to  make  trailers  and  has  pur- 
chased outright  the  Ann  Arbor  Buggy 
Co.  L.  C.  Long  is  vice-president  and 
city  sales  manager  of  the  Chicago 
branch  of  the  Federal  Motor  Truck  Co. 
He  was  formerly  New  England  sales 
manager  for  this  company. 

Victor  Motor  in  Jcnkintown 

Wilmington,  Del.,  Nov.  27— The  Vic- 
tor Motor  Co.,  which  recently  purchased 
land  at  Claymont,  Del.,  for  a  plant,  has 
decided  to  locate  at  Jenkintown,  Pa. 

Manly  Track  in  New  Plant 

Chicago,  Nov.  27— A  new  factory  in 
Waukegan,  III.,  a  short  distance  north  of 
here  along  the  lake  shore,  has  been  se- 
cured by  the  Manly  Motor  Truck  Co., 
which  recently  put  the  Manly  truck  on 
the  market.  Tht  new  plant  will  be  occu- 
pied about  Dec.  1. 

Marvel  Accessories  Capital  Increased 

Cleveland,  Nov.  27 — The  Marvel  Ac- 
cessories Mfg.  Co.  has  increased  its  capi- 
talization to  $100,000,  and  a  new  factory 
building,  which  will  greatly  increase 
output,  is  now  under  construction. 
When  completed  more  than  45,000  sq.  ft. 
of  floorspace  will  be  available. 

Logan  Leaves  Logan-Fischer  Co. 

Cleveland,  Nov.  24— C.  M.  Logan, 
president  of  the  Logan-Fischer  Motor 
Co.,  Chalmers  distributors,  is  severing 
his  connection  with  that  firm. 

Hupmobile  Tour  Reaches  Santa  Fe 

Detroit,  Nov.  27  — The  Hupmobile 
capital-to-capital  party  reached  Santa 
Fe,  the  thirty-fourth  capital  in  its  jour- 
ney, on  Nov.  23.  The  car  is  now  on  its 
way  to  Phoenix,  Ariz. 

Stern-wear  Tubes  on  Market  Dec  1 

St.  Louis,  Nov.  27— The  Efficiency  Oil 
Corp.,  of  this  city,  announces  that  Stem- 
wear  inner  tubes,  guaranteed  to  wear 
20,000  miles,  will  be  placed  on  the  mar- 
ket from  the  new  factory  here  Dec.  1. 
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Bed  Rock 

r~pHE  way  in  which  automobile  engineers  this  year 
L  have  shown  an  inclination  to  get  to  the  real 
bottom  of  subjects  is  very  encouraging.  There  are 
many  things  in  connection  with  automobile  engi- 
neering that  have  been  haphazard  and  rule  of  thumb, 
and  they  are  mostly  things  that  have  been  good 
enough  in  the  past  but  are  not  good  enough  now, 
other  parts  of  the  chassis  being  improved  so  greatly. 
Such  an  example  is  the  paper  on  retardation  printed 
on  another  page,  for  it  deals  with  primary  forces 
and  touches  not  at  all  on  mechanical  detail.  Another 
constant  subject  of  discussion  during  the  year  has 
been  crankshaft  balance,  mainly  a  theoretical  sub- 
ject, the  theory  being  forced  upon  us  by  the  obvious 
imperfection  of  older  designs. 

There  are  many  other  things;  lubrication  is  one, 
carburetion  another  and  spring  action  a  third,  which 
may  be  mentioned  as  matters  which  require  much 
more  scientific  treatment,  and  it  would  be  easy  to 
extend  the  list.  The  great  thing,  however,  is  not  so 
much  what  has  been  done  and  is  doing  now,  but  the 
spirit  of  the  thing.  These  discussions  are  lifting 
automobile  engineering  up  to  a  higher  plane;  they 
mean  that  the  automobile  engineer  of  the  future 
will  need  as  good  a  scientific  training  as  any  other. 

In  its  infancy  the  automobile  industry  was  looked 
down  upon  by  other  branches  of  engineering  be- 
cause it  had  no  theoretical  basis ;  and  in  very  truth 
it  was  once  all  a  cut  and  try  proposition.  This  is  no 


longer  so,  and  the  cut  and  try  methods  of  design 
and  manufacture  are  dying,  surely  if  not  yet.  very 
rapidly. 

The  automobile  has  really  created  a  new  section 
of  engineering  much  broader  than  the  road  vehicle 
field.  It  has  created  the  engineering  of  light  struc- 
tures, the  engineering  of  weight  saving.  From  the 
motor  car  chassis  the  aeroplane  has  grown,  the  high- 
speed boat  has  come  into  being  and  even  railway 
engineering  has  felt  the  influence.  This  influence  is 
but  at  its  beginning.  In  the  future  we  shall  see 
much  more  machinery  economical  in  use  because 
light  in  weight,  and  all  of  it  should  go  to  the  credit 
of  automobile  engineering.   Ijet  the  good  work  go  on. 

Generator  Reliability 

THE  only  attention  now  needed  by  the  electrical 
equipment  of  an  automobile  is  the  regular  exam- 
ination of  the  battery  and  occasional  oiling  of  the 
generator  and  motor  bearings.  Adjustments  of  any 
kind  are  hardly  ever  provided  by  generator  manu- 
facturers, and  they  all  state  with  emphasis  that  the 
less  the  owner  knows  of  the  existence  of  the  com- 
mutator and  brushes  the  better. 

A  generator  and  a  starting  motor  should  have  an 
expert  examination  every  20,000  miles  or  so,  or  if 
they  give  trouble,  but  nearly  every  trouble  that  can 
occur  happens  outside  the  generator,  which  is  about 
the  most  reliable  part  of  the  whole  equipment. 

Manufacturers  list  their  troubles  with  generators 
as  due  to  three  things,  over  lubrication,  under  lubri- 
cation and  "tinkering."  Other  troubles  are  all  trace- 
able to  some  accidental  fault  in  manufacture  and  are 
correspondingly  extremely  rare.  The  reason  for  this 
is  that  the  modern  electric  generator  is  extremely 
simple.  It  is  far  simpler  than  a  magneto,  for  ex- 
ample. It  did  not  take  the  public  long  to  realize  that 
any  ignition  trouble  within  a  magneto  was  so  rare 
that  it  need  hardly  be  considered,  and  they  would 
tackle  spark  plugs  and  wiring  many  times  before 
commencing  to  investigate  the  internals  of  the  mag- 
neto. Slowly,  the  same  thing  is  becoming  true  of 
the  electrical  equipment;  the  generator  is  being  sus- 
pected last  of  all. 

Needs  Little  Attention 

Like  a  magneto  a  generator  is  designed  to  run 
without  attention,  and  there  is  no  attention  that  can 
be  given  it  which  will  help  it  to  run  properly  beyond 
frequent,  gentle  lubrication.  Its  brushes  require 
attention  far  less  often  than  even  the  breaker  points 
of  a  magneto,  and  when  they  do  need  touching  it  is 
usually  a  case  of  renewal  rather  than  of  adjustment. 
Never  touch  a  generator  until  every  detail  of  the 
battery  and  the  wiring  has  been  tested,  not  once, 
but  several  times,  and  thoroughly  at  that.  This  will 
be  found  the  best  policy  at  all  times. 

Commutator  sanding  and  the  fitting  of  new- 
brushes  are  jobs  that  have  to  be  done  at  rare  in- 
tervals and  they  are  not  difficult,  but  they  should 
never  l>e  attempted  by  anyone  who  has  not  been 
shown  how  by  some  man  with  experience  in  this 
work,  otherwise  the  last  state  of  the  commutator 
may  easily  be  much  worse  than  the  first. 
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Electric  Systems  Simpler 

Better  Manufacturing  Feature  of  Starting  and  Lighting  Equip- 
ment Progress  in  Year — Fewer  Types  Electrically  and 
Mechanically  —  Two-Unit  Gaining  Steadily  —  More 
Generators  with  Ignition  Combined — General 
Reduction  in  Weight 


By  A.  Ludlow  Clayden 


fT^HERE  has  been  no  really  large  change  in  the  design  of 
I  lighting,  starting  and  ignition  apparatus  during  the 
year  of  1916.  Every  trend  seen  last  year  is  seen  again 
at  present.  The  starting  motor  itself  is  almost  eliminated 
from  this  discussion  because  it  is  so  extremely  simple  that 
changes  in  its  electrical  makeup  are  unthinkable.  The  gen- 
erator is  becoming  a  better  manufacturing  proposition  as  the 
different  big  producers  tool  up  for  more  and  more  each,  of  a 
decreasing  number  of  models,  for  the  innumerable  patterns 
and  designs  each  "special"  in  some  way  that  the  leaders  of 
the  industry  were  being  forced  to  make  two  years  ago,  have 
been  out  down  and  down  again  till  unreasonable  modifications 
are  a  minimum.  The  time  is  not  far  off  when  the  generator 
business  will  be  as  standardized  as  carbureter  manufacture. 
This  is  the  case  already  in  some  plants,  where  the  owners 
have  had  the  courage  to  say  to  the  automobile  industry, 
"Gentlemen,  here  are  our  models  of  generator,  we  would 
like  to  have  you  choose  one,  but  if  none  will  suit  you  then 
please  take  your  business  to  some  other  plant."  Other  plants 
ageous  have  gone  a  part  of  the  way  and 
of  their  customers  to  give  up  needless  petty 


on  Type* 

« 

There  is  another  thing,  too,  that  has  had  an  effect  in  im- 
proving the  factory  conditions,  and  this  is  that  the  electrical 
firms  have  been  able  to  pick  the  types  on  which  to  concen- 
trate. Some  of  the  largest  makers  very  wisely  have  been 
making  machines  of  several  different  electrical  systems. 
These  they  have  sold  in  thousands  and  they  have  their  records 
in  service.  In  this  way  the  most  reliable  out  of  two  or  three 
systems  is  quickly  discovered,  and  a  firm  can  concentrate  on 
one  system  without  any  fear  that  they  may  not  have  made 
the  best  choice.  The  more  matter  of  size  of  generator  had  to 
be  settled  by  time  and  experience,  and  we  can  see  now  that 
many  machines  being  made  two  years  ago  were  larger  and 
heavier  than  they  needed  to  have  been.  We  have  arrived  at 
the  light-weight  generator  by  a  series  of  successive  easy 
stage  reductions  in  dimensions.  The  substitution  of  press 
work  and  stamped  parts  for  castings  and  forcings  has  en- 
abled pounds  of  weight  to  be  saved,  but  it  has  taken  time  to 
obtain  and  install  the  necessary  presses,  so  here  again  a 
tendency  observed  last  year  is  seen  intensified  at  the  present 
time. 

Two-Unit  Systems  Almost  Universal 

It  has  become  an  accepted  fact  now  that  there  are  limits 
of  rotative  speed  beyond  which  it  is  uneconomical  to  drive 
an  armature,  so  this  practically  confines  the  single  unit 
dynamotor  with  a  constant  gear  connection  with  the  crank- 


shaft, to  fairly  slow  speed  engines.  In  cases  where  the  engine 
runs  upward  of  2000  r.p.m.  it  is  rare  to  find  anything  except 
two  unit  systems,  excepting  those  few  single  units  which  have 
one  connection  to  the  crankshaft  while  being  driven  and 
another  of  lower  ratio  when  they  are  operating  as  the 
starting  motor. 

For  starting  motor  drives  the  Bendix  pinion  is  still  the 
almost  universal  equipment  and  it  is  unlikely  that  this 
eminently  efficient  and  simple  device  will  be  displaced  for  a 
long  time  to  come.  Magnetic  shifts  are  used  on  a  few  cars 
and  mechanical  shifts  have  not  disappeared  altogether,  but 
there  are  very  few  of  these  remaining. 

A  matter  which  is  still  very  much  in  the  air  is  that  of 
the  attachment  of  the  generator  and  the  starting  motor  to 
the  crankcase.  At  first  almost  all  generators  were  designed 
to  fit  on  a  platform  after  the  fashion  of  the  magneto.  Next, 
came  round  body  generators  which  were  clipped  in  cradles 
cast  on  the  side  of  the  crankcase  and,  finally,  we  now  have 
the  flange  type  of  generator  or  motor,  which  has  a  large  flange 
with  three  or  four  bolt  holes  on  one  end  of  the  frame,  at- 
taching to  a  machined  surface  on  the  back  of  the  crankcase 
front  end,  in  the  case  of  the  generator,  and  to  a  facing  on  the 
crankcase  rear  arm  in  the  case  of  the  motor. 

This  flange  mounting  is  every  bit  as  secure  as  the  plat- 
form or  cradle  mountings,  especially  with  the  present-day 
low  weight  of  electrical  units,  and  it  is  cheaper  for  the  auto- 
mobile manufacturer,  because  on  a  crankcase  there  are  al- 
ready several  surfaces  which  have  to  be  machined  into  planes 
at  right  angles  to  the  axis  of  the  crankshaft  and  it  is  little 
trouble  to  machine  the  necessary  extra  two  faeos  for  the 
nd  motor.  The  armatures  of  these  two  machines 
be  parallel  to  the  crankshaft,  and  with  a  platform 
mounting  some  precautions  in  fitting  have  to  be  taken  to  in- 
sure the  parallelism,  thereby  making  the  crankcas 
ing  a  little  more  expensive. 

Flange  Mounting  Not  Always  Poasible 


A  trouble,  which  is  retarding  the  adoption  of  flange  mount- 
ings more  generally,  is  that  it  is  not  always  possible  to  adapt 
this  style  to  existing  engines  without  alterations  in  the  de- 
sign of  the  crankcase.  A  committee  of  the  Society  of  Automo- 
bile Engineers  is  investigating  the  situation,  and  has  been 
doing  bo  far  nearly  a  year,  and  it  has  discovered  a  strong 
tendency  amongst  engine  builders  to  make  their  new  models 
suitable  for  flange  mountings.  This  being  so  the  S.  A.  E. 
expects  that  it  will  be  able  to  standardize  three  flanges  of  dif- 
ferent sizes,  and  that  these  standard  ends  for  generators  and 
motors  will  come  steadily  into  use;  though  it  may  take  some 
years  for  this  to  happen  in  case 
first  to  be  changed. 
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One  big  advantage  of  the  flange  mounting  ii  that  it  per- 
mits adjustment  of  the  centers  in  the  front  end.  If  the  flange 
has  one  round  hole  and  two  slotted  holes  it  can  be  swung  a 
little  on  one  of  the  bolts,  so  allowing  adjustment  of  the  de- 
gree of  mesh  of  the  front  end  gears,  or  even  effecting  adjust- 
ment of  the  chain  where  a  chain  drive  is  employed  for  the 
generator.  The  starting  motor  does  not  need  this  adjust- 
ment, and  may  therefore  have  a  standard  flange  somewhat 
different  from  that  for  the  generator.  The  trend  toward  the 
use  of  the  flange  has  begun  and  one  of  the  largest  suppliers 
is  putting  on  all  possible  pressure  to  have  it  adopted  by 
every  one  of  its  customers,  but  it  will  need  another  year  yet 
before  the  work  now  being  done  by  the  electrical  firms  will 
show  its  effect  to  the  full  as  they  are  pushing  for  flange 
mountings  on  the  1918  cars  rather  than  for  1917  business, 
which  is  practically  all  closed. 

Unit  Ignition  Increasing 

The  trend  toward  unit  assemblies  of  generators  with  igni- 
tion distributers  is  very  marked  this  year.  Not  only  does 
this  eliminate  one  of  the  drives  from  the  engine,  but  with  a 
normal  Rort  of  generator  location  it  usually  brings  the  dis- 
tributer into  a  position  somewhere  nearly  midway  of  the 
cylinders,  so  that  the  high-tension  leads  to  the  spark  plugs 
can  be  short  and  direct  There  is  another  small  advantage, 
in  that  the  timing  can  usually  be  made  very  exact,  because 
the  pitch  of  the  fine  teeth  of  the  bevel  or  spiral  gear  drive 
for  the  vertical  shaft  will  differ  from  that  of  the  front 
end  gear,  thus  offering  a  chance  for  a  sort  of  differential  set- 
ting. 

The  manufacturers  of  generators  do  not  appear  to  have 
any  preference  with  respect  to  the  location  of  the  ignition 
distributer.  The  demand  for  combining  it  with  the  genera- 
tor appears  to  have  come  from  the  automobile  manufacturer 
and  it  depends  upon  him  whether  this  will  be  the  most  common 
type  in  the  future.  One  tendency  with  respect  to  ignition 
units  is  worth  noting.  Two  years  ago  a  number  of  genera- 
tors were  being  put  out  with  the  ignition  breaker  and  dis- 
tributer mounted  on  the  end  and  appearing  from  the  outside 
almost  exactly  the  same  as  a  magneto  distributer.  These 
types  are  still  being  made,  but  they  are  not  being  used  to 
anything  like  the  same  extent  as  are  the  generators  com- 


bined with  a  cylindrical  distributer  on  a  vertical  shaft. 

There  are  two  reasons  which  may  explain  this  situation. 
The  first  is  that  the  provision  of  a  vertical  shaft  on  the  end  of 
a  generator  will  allow  a  number  of  different  kinds  of  dis- 
tributers to  be  fitted,  so  a  manufacturer  need  not  purchase 
the  generator  and  the  ignition  device  from  the  same  firm, 
even  if  he  uses  them  in  unit  combination.  The  other  is  that 
the  cylindrical  distributer  on  the  vertical  shaft  is  usually  less 
liable  to  be  rendered  inaccessible  by  manifolds  or  other  parts 


There  is  another  point  which  is  sometimes  of  importance 
in  determining  the  choice  of  a  unit  generator  and  igniter. 
With  the  magneto  type  of  distributer  and  contact  breaker  it 
is  not  usually  so  easy  to  carry  the  armature  shaft  out  at 
both  ends  of  the  generator.  When  the  vertical  distributer 
is  used  it  is  quite  easy  to  extend  the  armature  shaft  so  that 
a  water  pump  or  some  other  accessory  can  be  driven  tandem 
with  the  generator.  With  a  flange  mounting  for  the  gen- 
erator and  an  armature  shaft  carried  right  through,  a  drive 
for  a  tire  pump  can  be  arranged  very  conveniently  and  the 
pump  will  not  interfere  with  the  accessibility  of  the  i 
ter. 

Fewer  Regulating  Systems 

For  holding  the  voltage  steady  throughout  a 
range  of  armature  speed  a  large  number  of  different  schemes 
have  been  tried.  Three  years  ago  there  was  very  little  indi- 
cation as  to  what  would  be  the  ultimate  choice  of  manu- 
facturers. Even  a  year  ago  it  would  have  been  hard  to  fore- 
cast the  situation  to-day,  but  it  is  now  possible  to  state  quite 
definitely  that  the  third  brush  system  of  regulation  is  far 
the  most  popular  and  that  the  vibrator  controller  for  either 
voltage  direct  or  for  current  is  second  favorite. 

It  also  appears  now  that  we  shall  almost  certainly  see 
several  systems  of  regulation  continuing  in  use  for  many- 
years.  For  very  many  purposes  it  is  hardly  possible  to  im- 
prove upon  the  third  brush  system.  For  cars  having  a  big 
lamp  load,  a  rather  lighter  machine  can  be  built  with  a 
vibrator  control,  while  the  bucking  coil  and  some  other 
tern  of  control  are  often  preferred  in  special  cases. 

The  action  of  the  different  controlling  systems  has 
explained  several  times  in  The  Automobile,  but  the 


TYPICAL  MODERN  GENERATOR  AND 
IGNITION  UNIT 


Thia  i*  a  new  machine  introduced  by  the  Uyneto  Co.  and  U 
entirely  typical  of  an  up-to-date  generator.  It  ia  a 
third  bruxh  machine  and  ran  be  adjusted  to  give  different 
outputs.  The  flange  mounting  is  of  the  kind  that  the 
S.  A.  E.  will  probably  standardize  and  the  method  of  com- 
noting  the  tynitwn  distributer  M  now  bcinq  used  by  1 
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principal  controls  may  be  outlined 
briefly  once  again.  There  are  two  main 
brushes  on  the  generator  from  which 
the  current  is  taken  and  this  current 
has  two  paths.  One  ia  the  outside  path 
to  the  battery,  etc.,  the  other  is  the  in- 
ternal path  round  the  field  magnets. 
Now,  if  we  assume  that  there  is  6  volts 
difference  of  potential  between  the 
main  brushes  we  could  regard  one 
brush  as  being  plus  three  and  the  other 
brush  as  minus  three.  If  we  apply  a 
third  brush  midway  between  these  two 
its  potential  would  be  zero.  If,  there- 
fore, we  take  a  wire  from  the  third 
brush,  wrap  it  around  the  poles  of  the 
field  magnet  and  take  it  bade  to  either 
of  the  two  main  brushes  there  will  be 
a  difference  of  3  volts  between  the  two 
endB  of  this  secondary  field  magnet 
winding.  This  means  that  a  current 
will  flow  through  this  second  winding 
as  well  as  through  the  main  winding. 

As  the  speod  of  the  armature  varies 
the  magnetic  lines  of  force  are  dis- 
torted. At  very  low  speed  they  go 
straight  from  pole  to  pole  and  as  the 
sy  are  dragged  around  by 
so  that  they  take  up  i 
of  this  is  to  vary  the  potential  at  the  point  on 
where  the  third  brush  makes  contact,  so 
that  the  current  flowing  from  the  third  brush  to  whichever 
of  the  main  brushes  it  may  be  connected  varies  with  the 
speed  of  the  machine.  It  is  possible  so  to  place  the  third 
brush  that  the  current  from  it  will  assist  the  excitation  of 
the  field  magnets  at  low  speeds  and  oppose  it  at  high  speeds. 

The  action  may  be  compared  to  that  of  a  fan  placed  in  a 
flue  from  a  stove.  When  the  stove  is  burning  freely  we  can 
set  a  fan  to  blow  up  the  flue,  thereby  increasing  the  draft  and 


Photograph  and  diagram  of  eonmc- 
for  Remy  automatic  output 
regulating  thermostat 


CAR  SPEED 
Effect  of  Remy 


ting  it  act  only  in  opposition  at  high 
.speeds.  Thus  the  third  brush  machine 
has  a  possibility  for  adjustment. 
Nearly  all  third  brush  machines  are  so 
made  that  the  manufacturer  can  adjust 
it,  but  very  few  indeed  have  an  adjust- 
ment which  is  intended  to  be  touched 
outside  the  factory.  The 
this  is  that  the  adjustment 
operated  intelligently.  It  ia  a 
thing  to  anyone  who  does  not 
stand  its  function.  It  used 
thought  that  the  difference  in  the  aver- 
age lamp  load  between  summer  and 
winter  would  make  an  adjustment  im- 
perative, but  this  idea  has  lost  ground 
steadily  and  has  few  supporters  to-day. 
The  reason  is  two-fold;  first, 
will  withstand  a  greater  degree  of  I 
charging  than  they  used  to  do,  and  sec- 
ondly, generators  are  commonly  so  con- 
structed that  they  produce  the  maximum 
charging  current  at  fairly  low  speed 
and  considerably  less  current  at  high 
speed.  This  means  that  the  reduction 
in  speed  which  accompanies  night  driv- 
ing actually  increases  current  output. 
Furthermore,  with  some  of  the  vibrator 
controls,  the  output  of  the  generator  depends  only  upon  the 
condition  of  the  battery  and,  if  the  battery  is  full,  the 
generator  will  deliver  very  little  current, 
enough  just  to  keep  the  battery  in  proper  condition. 

The  Remy  company,  however,  considers  that  sol 
of  differentiation  is  required  for  the  sake  of  the  battery,  and 
it  has  recently  developed  a  very  interesting  device  for  vary- 
ing the  charging  rate."  between  summer  and  winter.  If  the 
generator  is  made  so  that  it  will  carry  the  winter  lamp  load 
it  is  bound  to  do  a  certain  amount  of  battery  overcharging 
in  the  summer  and,  although  this  may  not  do  the  battery  any 
real  injury  it  is  bound  to  evaporate  the  electrolyte  a  little 
quicker  than  it  would  otherwise  do. 

The  Remy  idea  is  very  simple  and  it  consists  of  an  auto- 
matic device  controlled  by  temperature  which  switches  a  re- 
sistance into  the  field  windings  as  soon  as  the  temperature  of 
the  generator  rises  above  a  predetermined  point,  usually 
about  150  deg.  The  device  consists  of  a  pair  of  contacts  nor- 
mally kept  together,  one  of  them  being  mounted  on  a 
pound  strip  of  two  dissimilar  metals.  When  temperature 
creases  above  160  deg.  this  strip  bends,  so  breaking  the  e< 
tacts  and  thereby  throwing  in  the  additional 

The  thermostat  is  mounted  inside  the  generator,  where  it 
will  normally  be  at  about  the  same  temperature  as  that  pre- 
vailing throughout  the  coils  and  body  of  the  generator.  It 
is  proposed  by  the  Remy  company  to  proportion  the  addi- 
tional resistance  so  that  the  effect  of  throwing  it  in  is  to  re- 
duce the  current  about  30  per  cent.    An  automatic  device 


the  fire.  When  the  fire  is  burning  freely  so 
that  the  natural  draft  up  the  flue  is  very  strong,  we  could 
decrease  the  rapidity  of  the  draft  by  reversing  the  direction 
of  the  fan  and  blowing  down  the  flue  instead  of  up  it. 

It  is  obvious  that,  with  this  third  brush  system,  the  exact 
nature  of  the  current  produced  from  any  one  machine  will 
depend  upon  the  position  of  the  third  brush  relative  to  the 
other  two.  If  we  want  the  generator  to  start  charging  at 
a  very  low  speed  we  con  set  the  third  brush  so  that  the  cur- 
it  will  assist  the  magnetization  of  the  fields  very 
If  we  want  to  reach  the  peak  of  the  output  of  the 
ator  at  a  higher  speed  we  can  move  the  brush  so  as 
to  reduce  or  even  entirely  remove  the  assisting  feature,  let- 
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Characteristic  Curves  From  Different 
Controls  On  Various  Generators 


Bucking  coil  regulation  curve*  showing  characteristics,  which, 
as  may  cattily  be  Keen  by  comparing  them  with  the  curves  in 
the  cuts  appearing  above,  differ  greatly  from  those  of  the 
third  hrush  machine 


Another  way  of  showing  the  effect  of  the  state  of  the  battery 
on  a  voltaae  regulated  generator.    The  curve  ts  the  output 
measured  at  successive  intervals  of  time  as  the  generator 
brings  the  battery  from  full  discharge  to  full  chamc 
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of  thia  nature  should  have  the  advantage  over  anything  re- 
quiring manual  operation. 

Several  generator  makers  give  directions  in  their  instruc- 
tion books  for  hand  adjustment  of  the  third  brush  and  recom- 
mend its  use,  so  it  is  quite  probable  that  automatic  or  hand 
setting*  will  return  to  favor  in  course  of  time. 

Vibrator  Like  a  Throttle 

Vibrator  control  operates  quite  differently  from  the  third 
brush  system.  In  its  simplest  form  there  is  an  ordinary 
shunt  coil  passing  from  otic  main  brush  to  the  other  and  no 
subsidiary  winding  on  the  pole  pieces.  The  shunt  winding 
is  connected  permanently  to  one  brush  and  its  connection  to 
the  second  brush  is  controlled  by  the  vibrator.  This  vibrator 
is  a  spring  reed  furnished  with  contacts  and  with  a  small 
electro-magnet.  The  coil  of  this  magnet  is  placed  somewhere 
in  the  circuit  so  that  if  the  current  in  it  increases  above  a 
certain  point  the  reed  is  attracted  and  the  contacts  either 
made  or  broken.  With  the  reed  in  one  position  there  is  di- 
rect connection  of  the  second  brush  to  the  end  of  the  shunt 
winding,  which  means  that  as  much  current  as  possible  will 
be  flowing  around  the  magnet  poles.  If  this  current  becomes 
too  strong,  the  reed  of  the  vibrator  moves  and  the  change 
in  the  contacts  thus  caused  switches  a  resistance  coil  into  the 
shunt  circuit.  The  effect  of  this  is  instantly  to  reduce  the 
amount  of  magnetization,  which  in  turn  reduces  the  current 
As  soon  as  the  current  drops  the  reed  of  the  vibrator  is  re- 
leased and  flies  up,  thus  cutting  out  the  resistance  and  re- 
turning the  state  of  affairs  to  what  they  were  immediately 
beforehand.  This  action  is  performed  with  great  rapidity 
and,  returning  to  our  stove  analogy,  it  is  as  though  there  was 
a  valve  in  the  flue  which  automatically  closed  as  soon  as  the 
draft  passed  a  certain  degree  of  vigor.  The  instant  it  shuts 
the  draft  ceases  and  the  valve  automatically  reopens  only  to 
shut  again  as  the  draft  increases  once  more. 

The  vibrator  control  was  developed  previous  to  the  days  of 
the  automobile,  being  used  for  other  electrical  work,  and  it 
was  its  great  reliability  in  this  service  which  suggested  the 
idea  that  it  would  be  satisfactory  for  automobiles.  It  has 
proved  wonderfully  reliable  and  has  the  advantage  that  it 
can  be  assembled  as  a  unit  separate  from  the  generator  it- 
self. The  vibrating  reed,  the  resistance  coil  and  the  little 
electro-magnet  are  commonly  all  mounted  in  a  sealed  case 
which  is  attached  either  to  the  body  of  the  generator  or  to 
some  other  convenient  point  on  the  car,  although  mounting  on 
the  generator  is  the  most  usual  method.  In  the  rare  event 
of  anything  going  wrong,  the  whole  control  unit  can  be  re- 
placed as  easily  as  changing  a  spark  plug.  Comparing  the 
two  systems,  the  third  brush  is  the  simpler  and  the  cheaper 
to  make.  It  has  no  parts  which  can  possibly  fail  or  give 
trouble  excepting  the  brush  itself.  The  two  drawbacks  are 
that  the  characteristic  output  curve  is  not  quite  so  close  to 
the  ideal  as  can  be  obtained  with  vibrator  regulation,  and 
the  fact  that  there  are  three  brushes  instead  of  two  is  bound 
to  make  a  slight  difference  In  the  rapidity  of  commutator 
wear.  These  two  drawbacks,  however,  are  extremely  small 
and  can  be  largely  offset  by  a  slight  increase  in  sis*. 

Little  to  Choose  Between  Systems 

The  vibrator  controls  enable  the  generator  to  be  somewhat 
smaller  and  lighter  and  usually  they  will  bring  a  discharged 
battery  back  to  the  fully  charged  state  most  rapidly.  The 
drawback,  if  indeed  it  can  be  called  one,  is  the  presence  of 
a  moving  part  and  contacts  which  are  made  and  broken  con- 
stantly, but  since  the  life  of  the  vibrator  is  apparently  very 
much  greater  than  that  of  the  brushes  and  other  parts  of  the 
generator  this  is  a  very  small  point  Thus,  in  weighing  up 
between  the  two  systems,  when  you  consider  the  type  of  out- 
put curve  and  the  weight  and  the  cost  it  will  often  be  found 
that  there  is  very  little  to  choose. 

A  point  which  has  been  very  much  discussed  is  the  car 


speed  at  which  the  generator  should  commence  to  charge. 
Thia,  however,  is  of  small  importance  by  itself.  It  cannot 
be  considered  alone  any  more  than  we  can  consider  the  diam- 
eter of  a  valve  without  any  knowledge  as  to  its  lift  and  tim. 
ing.  The  essential  thing  is  to  have  such  a  generator  and  to 
drive  It  at  such  a  speed  that  we  can  be  sure  of  an  output 
equivalent  to  the  full  lamp  and  ignition  load  at  an  average 
night-driving  road  speed.  The  practice  of  various  manufac- 
turers differs  a  good  deal,  but  almost  all  of  them  find  it  neces- 
sary to  provide  this  amount  of  current  at  a  speed  of  16  nup.h. 
Some  of  them  consider  12  m.p.h.  is  better.  In  any  case  it  is 
between  12  and  15  m.p.h.  that  something  approaching  the 
full  output  of  the  generator  should  be  reached.  How  much 
below  12  rcup.h.  the  cut-in  should  take  place  depends  upon 
the  characteristics  of  the  generator.  That  is  to  say,  it  de- 
pends upon  how  rapidly  it  comes  up  to  full  output. 

May  Raise  Generator  Speed 

The  great  majority  of  generators  are  now  geared  to  run 
one  and  one-half  times  crankshaft  speed.  Whether  this  Is 
going  to  be  conventional  practice  for  many  years  is  debatable. 
More  than  one  manufacturer  of  electrical  apparatus  con* 
aiders  that  an  increase  in  armature  speed  would  be  desirable 
because  it  would  permit  the  generator  to  be  smaller  and 
lighter.  The  limitations  of  speed  are  almost  entirely  mechani- 
cal. With  an  engine  capable  of  revolving  3000  r.pjn.  we 
must  be  certain  that  the  armature  commutator,  etc,  will 
withstand  prolonged  running  at  4600  r.p.m.  if  we  are  going 
to  us  a  1%  to  1  ratio.  Using  a  2  to  1  ratio  would  mean 
that  the  armature  would  need  to  be  safe  at  6000  r.p.m. 
Manufacturers  have  had  to  discover  methods  of  construction 
which  enabled  the  armature  to  be  manufactured  conveniently 
and  which  also  provided  strength  to  resist  the  considerable 
centrifugal  forces  at  these  very  high  speeds.  When  the  con- 
struction of  an  armature,  consisting  of  bundles  of  wires 
wound  round  a  peculiarly  shaped  piece  of  iron,  is  considered, 
the  difficulty  of  resisting  the  disintegrating  forces  becomes 
apparent 

Self-Lubricating  Bearing  Popular 

There  is  very  little  trouble  with  bearings,  the  loads  are  so 
light  that  these  seem  to  be  able  to  stand  any  number  of 
revolutions.  Ball  bearings  are  used  very  extensively  in 
mounting  armatures,  but  there  is  a  noticeable  tendency 
towards  the  use  of  plain  bearings  and  a  most  successful  type 
has  been  a  compound  metal  and  graphite  bushing.  It  is 
necessary  with  plain  bearings  to  be  sure  of  an  adequate  sup- 
ply of  oil,  and  this  is  usually  arranged  for  by  a  form  of 
lubricator  in  which  sufficient  oil  for  a  month  or  two  of  run- 
ning is  carried  in  a  little  cup  or  reservoir  and  transferred  to 
the  bearing  itself  by  a  wick.  The  wick  will  always  supply 
the  same  amount  of  oil  per  revolution,  thus  insuring  an  ade- 
quate supply  and  preventing  an  over  supply.  The  electric 
manufacturers'  service  stations  report  that  two  of  the  com- 
monest troubles  are  bearing  trouble,  caused  by  absence  of 
oil,  and  commutator  trouble,  caused  by  too  much  oil.  The 
average  owner  of  an  automobile  either  over-oils  or  under- 
oils  it.  Hence  generator  makers  are  trying,  with  good  suc- 
cess, to  devise  forms  of  lubricators,  like  the  wick  lubricators, 
which  make  over-oiling  impossible  and  carry  so  much  oil  that 
an  adequate  supply  is  guaranteed  even  if  fresh  oil  is  added 
only  very  occasionally.  Several  manufacturers  have  con- 
tinued to  use  ball  bearings  because  of  their  ability  to  run 
when  quite  dry,  but  the  compound  bushing  containing  a  little 
graphite  can  also  be  run  dry  for  a  reasonable  time  without 
much  damage  resulting  so  that  the  present  tendency  is  cer- 
tainly toward  plain  bearings.  This  seems  rather  curious 
in  these  days  when  ball  and  roller  bearings  are  being  used 
more  and  more  extensively,  but  there  are  two  reasons  which 
make  the  plain  bearings  preferable.  One  is  that  it  is  in- 
capable of  making  any  sound,  and  the  other  is  that  the  elear- 
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ance  between  the  armature  and  the  pole  pieces  can  be  made 
rather  smaller  with  plain  bearings,  which  increases  the  elec- 
trical efficiency  of  the  generator.  However,  we  are  getting 
small  bearings  of  a  greater  and  greater  accuracy  every  year, 
so  it  will  be  very  difficult  to  forecast  what  may  be  the  event- 
ual outcome. 

Single  Unit's  Limited  Field 

The  situation  with  respect  to  single-unit  and  two-unit 
systems  is  much  the  same  as  it  was  last  year.  That  is  to 
say,  the  trend  toward  the  two-unit  system  is  continued. 
The  single  unit  which  has  but  one  driving  connection  to  the 
crankshaft  is  giving  excellent  service  and  is  still  being  used 
extensively  on  cars  where  the  maximum  of  engine  speed  is 
not  very  great  and  where  the  cranking  torque  required  is 
comparatively  low.  To  give  enough  cranking  torque  a  single 
unit  in  permanent  connection  with  the  crankshaft  through  a 
chain  or  gear  has  to  be  made  larger  than  it  would  need  to 
be  did  it  operate  as  a  generator  only.  It  also  has  to  run  at 
a  higher  speed  than  would  be  the  case  were  it  only  a  gen- 
erator. This  is  because  the  size  and  speed  determine  the 
cranking  torque  which  the  instrument  can  exert  on  the  crank- 
shaft. 

Obviously,  if  we  have  a  3  to  1  gear  ratio  between  the 
armature  and  the  crankshaft  we  must  have  a  much  larger 
electrical  machine  than  if  we  have  a  20  to  1  ratio  which  is 
easily  obtainable  through  the  flywheel  engagement. 

This  difficulty  has  been  overcome  in  one  or  two  cases  by 
arranging  a  special  form  of  drive  so  that  the  armature  is 
driven  at  one  speed  when  the  machine  is  operating  as  a  gen- 
erator and  at  a  much  higher  speed  when  acting  as  a  motor. 
The  best  known  example  of  this  is,  of  course,  the  Delco  system 
in  which  the  armature  is  driven  by  the  crankshaft  from  one 
end  through  an  overrunning  clutch  and  can  be  made  to  drive 
the  flywheel  from  the  other  end,  during  which  cranking  period 
the  clutch  is  in  operation  and  the  main  drive  is  doing  nothing, 
but  electrically,  this  is  practically  the  same  thing  as  a  two- 
unit  system  with  the  two  units  combined  in  one  external  cas- 
ing. Possibly  it  is  the  great  opportunities  offered  for  patent- 
ing single-unit  machines  of  this  type  and  the  impossibility  of 
patenting  two-unit  outfits  as  such,  which  has  encouraged  the 
development  of  the  two-unit  system  rather  than  of  the  "two 
speed-'  single  unit.  Undoubtedly,  also,  the  two-unit  system 
has  been  favored  by  automobile  engineers  because  the  genera- 
tor is  small  and  the  motor  so  very  small  that  it  can  be 
packed  away  in  very  little  space. 


As  with  almost  every  other  new  part  of  an  automobile  the 
design  of  the  electrical  equipment  a  few  years  ago  was  in- 
fluenced largely  by  the  demand  for  outfits  which  could  be 
attached  to  engines  originally  designed  to  receive  them. 
While  this  did  not  affect  the  electrical  part  very  much,  it  did 
affect  the  mechanical  detail  profoundly,  and  it  is  really  only 
now,  at  the  commencement  of  the  1917  season,  that  it  is  pos- 
sible to  say  the  effects  of  this  original  influence  have  alto- 
gether vanished.  Even  now,  however,  very  many  generator! 
and  motors  are  being  made  to  special  designs  because  of  tht 
limitations  imposed  by  the  producers  of  old  crankcase  pat- 
terns. For  instance,  the  inboard  type  of  starting  motor  in 
which  the  Bendix  pinion  moves  forward  to  engage  the  fly- 
wheel is  simpler  than  the  outboard  pattern  in  which  the 
pinion  moves  in  the  reverse  direction,  because  in  the  former 
case  it  is  only  necessary  to  have  the  two  bearings  in  the 
motor  frame,  whereas  in  the  outboard  type  an  additional 
casting  with  a  third  bearing  the  far  side  of  the  pinion  is 
essential.  It  so  happens,  however,  that  the  inboard  type  is 
difficult  to  apply  to  a  good  many  stock  engines  with  bell  boos- 
ing to  the  flywheel.  Similarly  with  regard  to  the  mounting 
of  the  generator,  the  geared  centers  in  the  front  end  fall 
very  differently  in  different  engines  and  this  makes  it  hard 
to  avoid  the  occasional  use  of  special  generator  frames. 

Time,  however,  will  take  care  of  things  like  this  and  we 
are  within  sight  of  the  day  when  almost  any  stock  electric 
generator  and  motor  will  fit  almost  any  stock  engine,  a  con- 
dition which  is  eminently  desirable. 

The  application  of  either  generator  or  motor  to  the  side 
of  the  transmission  case  at  one  time  appeared  promising,  as 
it  frees  the  engine  of  a  bulky  part,  but  there  is  no  indication 
whatever  that  this  idea  is  likely  to  be  considered  except  in 
a  very  few  isolated  cases.  Probably  on  the  engine  is  the 
best  place  for  the  generator,  as  it  is  most  accessible  there 
and  well  protected. 

Steady,  Sane  Progreaa 

Summing  up,  therefore,  it  appears  that  the  electrical 
equipment  record  for  1916  is  one  of  sane,  steady  progress 
without  any  prominent  high  spots.  Changes  have  been 
mainly  of  the  "settling  down"  kind;  the  elimination  of  pecu- 
liar or  odd  designs  and  a  general  bettering  of  manufacture. 
More  real  development  work  has  been  done  with  battery 
ignition  where  there  have  been  a  good  many  changes  and  a 
good  many  new  things,  and  these  will  be  dealt  with  in  the 
next  issue  of  The  Automobile. 


New  Cabriolet  on  Oldsmobile  Eight  Chassis 


New  Oidemoblle  four.paeeenger  cabriolet  mounted  on  the  eight-cylinder  chaeela. 

It  Mile  for  »1.77B 


LONG  low  lines,  flowing  curves  and 
German  silver  radiator  with  silver 
finish  on  lamps,  hub  caps  and  door 
handles  are  individual  touches  of  the 
new  cabriolet  body  mounted  on  the 
Oldsmobile  eight  chassis  built  by  the 
Olds  Motor  Works,  Lansing,  Mich.  The 
collapsible  top  has  no  exterior  braces 
and  can  be  handled  from  the  inside  by 
one  man.  Doors  are  substantial  with 
large  rattle-proof  adjustable  windows. 
The  driver's  seat  is  16  in.  in  advance  of 
the  main  seat  which  accommodates  two 
passengers.  A  folding  Beat  pivots  un- 
der the  cowl.  The  car  sells  for  $1,776 
f.o.b.  Lansing.  The  compartment  be- 
hind the  driver's  seat  is  of  ample 
dimensions  and  can  be  used  for 
parcels,  gloves  and  other  things  of 
that  sort. 
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Denmark  —  A  Good  Car  Market 

American  Cars  Are  Rapidly  Establishing  Excellent  Reputations 
for  Economy  and  Durability — Field  Should  Be  Further  Developed 
— Industrial  Conditions  Similar  to  Those  in  the  United  States 


DENMARK  to-day  present*  one  of  the  most  rapidly 
growing  markets  for  American-built  automobiles  and 
motor  truck.",  according  t:  Knud  A.  Mammen,  New 
York  manager  of  Mammen  &  Drescher,  dealers  in  American 
cars  in  Copenhagen.  Mr.  Mammen  states  that  there  are 
over  30,000  carR  in  use  in  Denmark  at  the  present  time,  as 
compared  with  less  than  2000  in  1912.  The  great  bulk  of 
these  are  passenger  cars,  there  being  comparatively  few  com- 
mercial vehicles,  although  there  are  .some  200  taxicabs,  which 
are  not  fitted  with  rubber  tires,  due  to  the  high  prices  now 
prevailing  for  these  in  the  Scandinavian  countries. 

Industrial  conditions  in  Denmark  at  the  present  time  are 
very  similar  to  those  in  the  United  States,  certain  com- 
modities having  risen  rapidly  in  price  in  consequence  of  the 
demands  of  the  warring  countries.  Naturally  a  large  number 
of  people  have  profited  by  these  developments,  with  the  result 
that  a  new  wealthy  class  has  been  created,  the  members  of 
which  have  been  dubbed  by  the  general  public  "goulash 
barons."  These  people  have  been  and  still  are  large  buyers 
of  automobiles.  In  addition,  farmers  have  profited  by  the 
high  prices  now  paid  for  their  products  to  such  an  extent 

that  the  majority  of  them  have 
bought  cars.  Moreover,  the 
Danish  people  have  only  re- 
cently awakened  to  the  possi- 
bilities of  the  American  car, 
and  the  normal  demand  has 
been  growing  at  a  rapid  rate. 
An  example  of  the  interest 
displayed  by  the  people  of 
Copenhagen  in  United  States 
of  America  cars  was  mentioned 
by  Mr.  Mammen,  who  said  that 
two  months  ago  he  drove  a 
new  four-passenger  American- 
built  machine  through  the 
streets  of  the  city  one  morning 
and  that  afternoon  over  twenty 
prospective  car  buyers  came 
into  the  company's  salesrooms 
with  the  cash  in  their  pockets 
to  pay  for  a  machine  on  imme- 
diate delivery,  but,  of  course, 
it  was  impossible  to  furnish 
what  they  wished  at  that  time. 
Most  of  these  people  subse- 
quently became  owners  of  cars 
of  that  make  in  either  the  model 


they  had  admired  or  in  some  other  style  which  appealed  to 
them  on  making  a  further  investigation.  About  three  months 
ago  similar  conditions  prevailed,  every  automobile  dealer  in 
Copenhagen  having  sold  out  his  entire  stock,  and  people  were 
coming  into  the  salesrooms  every  day  with  rolls  of  money 
to  pay  for  cars  which  were  not  available  on  any  terms. 

Difficulty  of  securing  shipping  accommodations  due  to  war 
conditions  has  been  one  of  the  greatest  handicaps  with  which 
the  exporters  of  American  automobiles  have  had  to  contend. 
Mammen  &  Drescher,  who  handle  Chandler.  PathAnder, 
Haynes,  Elcar,  and  Singer  cars,  Chase  and  Duplex  trucks,  and 
Knox  tractors,  in  addition  to  Fisk  and  other  American  tires, 
found  that  it  cost  them  between  $500  and  $600  each  for  the 
larger  cars  when  these  were  shipped  crated,  not  including 
crating  and  carting  and  freight  from  the  factory.  By  arrang- 
ing with  the  factory  to  ship  them  the  chassis  knocked  down 
and  without  bodies  the  firm  effected  a  saving  of  80  per  cent, 
on  the  freight  of  each  car.  Upon  the  arrival  of  the  chassis 
in  Copenhagen  they  are  taken  to  the  company's  shops  and 
fitted  with  bodies  of  the  European  type  and  more  in  keeping 
with  the  desires  of  many  of  the  purchasers  than  the  standard 
American-built  bodies  appear 
to  be.  An  interesting  develop- 
ment of  the  present  era  of 
nouveux  riches  in  that  country 
is  that  the  so-called  "goulash 
barons"  desire  the  bodies  of 
their  cars  to  be  something  out 
of  the  ordinary,  and,  as  their 
tastes  have  not  been  very 
highly  developed  in  this  re- 
gard, the  results  are  frequently 
grotesque.  Sometimes  they 
content  themselves  with  a  few 
flourishes  of  external  orna- 
mentation and  perhaps  a  strik- 
ingly vivid  coloring,  and  in 
other  cases  they  order  unusual 
and  impractical  body  shapes. 
In  the  matter  of  interior  ar- 
rangement of  seats,  color,  and 
type  of  curtains,  window  oper- 
ation, etc.,  they  often  demand 
the  impossible,  but  are  Anally 
content  to  accept  some  ap- 
proximation of  their  ideal,  if 
the  body  builders  cannot  per- 
suade them  to  accept  a  more 


KNUD  A.  MAMMEN 


O EDITOR'S  NOTE: — Our  manufacturer!  of  car*,  trucks  and 
acceetoriee  nave  frequently  been  informed  that  nov>  it  the 
time  to  develop  and  establish  a  world   market  for  their 

f nductt  which  Kill  endure  after  the  close  of  hostilities  «n 
urope  and  many  of  them  have  taken  advantage  of  the 
opportunities  now  offered  for  export  trade.  This  article, 
bated  on  data  furniehed  by  Knud  A.  Mammen,  New  York 
manager  of  the  Copenhagen  firm  of  Mammen  d  Drescher. 
and  A.  B.  Anderson,  chief  engineer  of  the  same  concern, 
oivee  an  inkling  of  the  propitious  condition*  to  be  found  in 
Denmark. 
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MAP  OF  DENMARK.  SHOWING  SOME  OF  THE  MAIN  AUTOMOBILE  ROADS 
Touring  Is  very  good  In  Denmark,  although  the  dlstancee  are  of  eourae  amall  ae  compared 
with  thote  In  the  United  State*.  Road*  are  excellent,  macadam  and  bltumlnoua.aurfaced 
hlghwaya  preponderating.  Those  Indicated  by  the  black  lines  on  the  map  are  only  a  few 
of  the  more  Important  thoroughfare*  connecting  come  of  the  leading  cltlee  of  the  country, 
but  there  are  a  great  many  more  roada  which  have  all  the  advantage*  offered  by  theee 
and  at  the  «am*  time  po***«*  even  greater  acenlc  attraction*.  Thla  I*  especially  the  ca*e  In 
the  northern  part  of  Jutland  where  aome  of  the  finest  touring  Imaglnabl*  I*  to  be  found.  Con- 
nection* between  the  varloue  Islands  of  Denmark  and  also  with  the  peninsula  of  Jutland  are 
by  ferrle*  and  the  water  trip*  lend  a  great  deal  of  variety  a*  wall  a*  giving  eome  gllmp*** 
of  very  fine  coast  scenery.  These  condition*,  coupled  with  the  Increasing  prosperity  of  the 
country  and  the  leaning  evinced  by  the  people  of  Denmark  toward  American  car*,  make 
that  country  a  rich  field  for  the  American  manufacturer 


to  the  National  Automobile  Cham- 
ber of  Commerce  in  this  country. 
The  matter  then  goes  to  the  Scan- 
dinavian-American steamship  line, 
which  is  the  only  one  carrying 
American  automobiles  direct  to 
Denmark.  The  steamship  company 
cables  to  the  agents  in  New  York 
who  handle  its  shipping  from  this 
country.  These  agents  then  notify 
the  exporter  what  accommodations 
can  be  obtained  for  shipping  the 
cars,  giving  ship,  date,  etc.  It  is 
then  necessary  for  the  exporter  to 
write  to  the  British  Embassy  at 
Washington,  giving  complete  de- 
tails of  the  order  and  describing 
all  matter  to  be  shipped  thereunder, 
and  also  giving  the  names  and  ad- 
dresses of  consigner,  consignee,  etc. 
Upon  receipt  of  an  assurance  for 
the  goods  and  a  permit  from  the 
British  Embassy  the  cars  can  then 
be  placed  on  the  dock,  after  which 
shipment  is  a  mere  matter  of 
routine  with  the  steamship  com- 
pany. 

Shipping  Improved 

For  about  two  years  after  the 
beginning  of  the  European  war 
automobiles  could  be  shipped  to 
Denmark  only  on  freight  boats,  and 
frequently  it  was  impossible  to  se- 
cure space  on  any  of  these  for  long 
periods  at  a  time,  due  to  the  enor- 
mous quantities  of  war  munitions 
which  were  being  sent  abroad  for 
the  use  of  the  belligerent  nations. 
Now  the  situation  is  greatly  im- 
proved, not  only  because  the  ex- 
ports of  munitions  have  greatly 
decreased  in  volume,  but  also  be- 
cause passenger  boats  are  now 
available  as  carriers  of  automobiles 
and  motor  trucks. 

Tires  Hard  to  Get 

The  restrictions  enforced  by 
Great  Britain  upon  the  shipment  of 
rubber,  including  tires,  to  European 
countries  naturally  constitute  an- 
other handicap  on  the  exporter  of 
cars  from  the  United  States  to 
Denmark,  because  it  is  not  only 
impossible  to  ship  machines  fitted 
with  tires,  but  it  is  also  exceedingly 
difficult  to  secure  tires  with  which 
to  equip  them  when  they  have  ar- 
rived in  Denmark.  All  tires  must 
pass    through    London,    and  the 


conventional  but  less  conspicuous  design  for  their  machines. 

An  idea  of  the  difficulties  to  be  overcome  in  shipping  curs 
from  the  United  States  to  Denmark  under  present  conditions 
may  be  gained  by  reviewing  the  necessary  routine  and  red 
tape  through  which  exporters  are  obliged  to  go  before  the 
cars  are  allowed  to  leave  New  York  harbor.  The  Merchants' 
Guild  in  Copenhagen  gives  a  declaration  for  orders  which 
have  to  be  viseed  by  the  British  Consul  and  by  the  Automobile 
and  Cycle  Merchants'  Association,  which  is  somewhat  similar 


strictest  sort  of  supervision  is  ex- 
ercised in  England  and  also  in  Denmark  to  prevent  the  tires, 
or,  in  fact,  rubber,  in  any  form,  from  reaching  Germany. 
For  some  time  after  the  outbreak  of  hostilities  unscrupulous 
persons  took  any  means  of  securing  tires,  which  they  could 
sell  in  Germany  at  very  high  prices.  When  they  were  unable 
to  obtain  a  sufficient  quantity  by  buying  in  the  open  market 
or  through  private  channels  they  stole  them  from  cars  and 
shipped  them  to  Germany.  To  check  these  practices  a  system 
was  developed  by  which  no  one  could  buy  a  new  tire  without 
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turning  in  the  old  one  on  the  deal. 

The  importance  of  the  first  im- 
pression made  by  an  American- 
built  car  on  the  market  in  Den- 
mark is  evident  from  the  experi- 
ence of  Mammon  &  Drescher,  as 
cited  by  Mr.  Mammen,  with  the 
first  machine  the  firm  imported 
from  this  country.  This  car,  a 
Chandler  six,  took  part  in  a  big 
reliability  run  held  soon  after  its 
arrival  in  1914,  and  made  an  en- 
viable showing  under  particularly 
adverse  conditions  of  weather, 
road,  etc.  As  a  result  a  demand 
immediately  sprang  up  for  these 
cars,  and  that  particular  machine 
has  been  sold  three  times,  the 
owner  each  time  turning  it  in  for 
a  new  car.  Similar  experiences 
with  the  other  American  cars  the 
company  handles  have  confirmed 
them  in  their  belief  that  it  pays 
to  demonstrate  the  good  qualities 
of  the  machine  for  the  benefit  of 
the  Danish  public,  which  has 
never  had  very  much  experience 

with  American  automobiles  until  the  last  two  or  three  years. 

There  are  too  many  automobile  dealers  in  Copenhagen,  Mr. 
Mammen  says,  who  know  practically  nothing  about  the  cars 
they  sell.  These  dealers  cannot  give  satisfactory  service  to 
the  people  who  purchase  their  cars,  and  the  natural  result  is 
that  the  machines  they  represent  acquire  a  reputation  as 
unsatisfactory  in  various  ways.  The  same  situation  does 
not  exist  with  regard  to  tires  and  accessories,  as  the  dealers 
are  more  familiar  with  these  and  seem  to  handle  the  service 
matters  in  regard  to  them  more  satisfactorily  than  for  the 
cars. 

No  Automobile  Row 

There  is  no  automobile  row  in  Copenhagen,  which  is  the 
largest  city,  the  capital,  and  the  most  extensive  automobile 
market  of  any  part  of  Denmark.  The  various  salesrooms, 
garages,  service  stations,  shops,  etc.,  of  the  dealers  in  auto- 
mobiles and  accessories  are  spread  over  the  business,  and 
part  of  the  residential,  section  of  the  city,  and  apparently 
only  a  few  dealers  have  been  thoughtful  enough  to  secure 
locations  advantageous  from  the  viewpoint  of  passing  traffic, 
etc.  The  salesroom  of  Mammen  &  Drescher,  which  is  illus- 
trated on  this  page,  is  fortunately  situated,  Mr.  Mammen 
points  out,  being  so  placed  in  the  business  section  of  the 
city  that  practically  all  the  prosperous  citizens  who  are 
legitimate  prospects  as  car  buyers  must  pass  it  on  their 
way  to  and  from  the  station  on  their  daily  journeys  between 
their  offices  and  their  homes  in  the  suburbs  or  outlying  resi- 
dential districts. 

American  cars  are  now  most  popular  of  all  in  Denmark 
and  bid  fair  to  continue  so  after  the  close  of  the  war,  owing 
to  their  low  price,  durability,  simplicity,  and  ease  of  upkeep. 
The  possibilities  of  this  country  as  a  field  for  the  United 
States  of  America  car  manufacturer  are  very  great  at  the 
present  time,  and,  if  properly  developed,  the  trade  of  our 
automobile  industry  with  Denmark  should  grow  to  very  large 
proportions  in  the  future.  When  it  is  realized  that  the  twenty 
islands  and  the  peninsula  of  Jutland,  which  constitute  Den- 
mark proper,  have  a  population  of  approximately  3,000,000, 
that  the  city  of  Copenhagen  alone  has  over  half  a  million 
people,  and  that  there  are  about  a  dozen  other  cities  with 
populations  ranging  from  10,000  to  70,000,  it  is  readily  seen 
that  here  is  a  field  which  our  makers  should  not  neglect 
Then,  too,  the  influence  of  good  reputations  established  by 


Showrooms  of  Mammon  e\  Oroocher  In  Copenhagen,  Denmark.    These  are  situated  In  the 
buelneao  dlttrlct  near  tho  otation  through  which  the  prosperous  citizens  make  their  dally 
tr,ps  between  home  and  office.     Note  tho  American-built  car*  at  tho  curb  ready  to  give 
demonatratlona,  for  which  they  are  usually  In  great  demand 

American-built  cars,  trucks,  and  accessories  in  Denmark  wi!i 
have  a  very  considerable  effect  in  facilitating  the  development 
of  our  business  relations  with  the  insular  possessions  of  that 
country. 

American  cars  have  had  little  competition  to  meet  in  Den- 
mark during  the  last  two  or  three  years.  Shortly  after  the 
outbreak  of  the  war  a  number  of  persons,  perceiving  th  I 
increased  demand  for  automobiles  in  the  country,  went  to 
Germany  and  bought  up  all  the  French,  English,  Italian,  and 
other  cars  they  could  secure  and  sold  them  at  a  big  profit 
in  Denmark.  There  is  a  car  called  the  Scania-Vabis  which 
has  been  sold  in  large  numbers  in  Copenhagen  and  other 
Danish  cities  since  the  outbreak  of  the  war.  This  car  is 
made  in  Denmark  from  parts  imported  from  Sweden.  It  is 
a  rather  heavy  car  and  the  output  is  necessarily  small,  so  it 
does  not  offer  very  serious  competition  to  dealers  in  American 
cars. 

Money  Easy  to  Get 

Industrial  conditions  in  Denmark  at  present  are  very 
similar  to  those  in  this  country.  The  banks  are  in  excellent 
condition  and  money  is  easy  to  get,  so  that  dealers  have  no 
difficulty  in  securing  financial  backing.  Thus  cars  can  be 
sold  on  the  time-payment  plan  if  desired,  though  there  is  at 
present  very  little  call  for  this  arrangement  in  that  country. 
As  Denmark  is  primarily  an  agricultural  center,  the  high 
prices  for  farm  products  which  the  war  has  caused  are 
responsible  for  the  widespread  prosperity  to  be  found  among 
the  Danish  farmers,  who,  Mr.  Mammen  says,  are  buying  cars 
fast.  Fords  predominating.  No  fat  or  butter  is  allowed  to  go 
out  of  the  country  except  to  England  but  the  large  fishing 
industry  of  Denmark  has  profited  enormously  from  the  war 
as  it  furnishes  fish  not  only  to  England,  but  also  to  France 
and  Germany.  There  are  practically  no  cattle  to  be  seen 
browsing  in  the  fields,  as  an  enormous  number  have  been 
killed  and  the  meat  sent  to  Germany  and  those  remaining  are 
carefully  guarded  as  beef  sells  for  about  $1  per  pound.  Other 
farm  products  have  increased  in  price  to  a  marked  degree 
during  the  past  2  years;  milk  is  4  per  cent  higher  than  at 
the  outbreak  of  the  war  and  wool  100  per  cent  higher;  but- 
ter costs  60  cents  per  pound,  and  all  meats  arc  far  more  ex- 
pensive. Naturally  the  high  price  of  wool  and  other  cloth- 
making  materials  has  had  a  great  effect  on  the  price  of 
clothes,  which  are  considerably  more  costly  in  every  par- 
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ticular  than  was  the  case  in  that  country  2  year*  ago. 

One  phase  of  the  situation  which  must  not  be  overlooked  by 
the  American  manufacturer  is  that  the  farmers,  attracted  by 
the  high  prices  paid,  have  sold  practically  all  their  horses  for 
war  purposes  and  these  men  are  almost  all  logical  prospects 
for  the  sale  of  American -built  farm  tractors  and  motor 
trucks. 

All  Plants  Rushed 

In  the  manufacturing  field  all  the  aeroplane,  war  moni- 
tions, and  textile  factories  in  Denmark  are  doing  an  enor- 
mous business  and  the  stocks  of  these  companies  have  soared 
to  remarkable  heights.  Ammunition  supplies  and  machine 
tools  for  factory  equipment  are  produced  for  Russia  in  tre- 
mendous quantities  besides  a  large  output  to  other  countries. 
The  stock  of  one  concern  manufacturing  these  goods  sold  at 
$45  a  share  in  1914  and  it  is  now  quoted  at  over  $530.  The 
securities  of  shipping  concerns  have  also  had  a  rapid  rise, 
the  $100  par  stock  of  one  company  being  quoted  at  over 
$1,700. 

Business  morals  have  declined  in  Denmark  in  company 
with  those  in  other  European  countries  not  involved  in  the 
great  war.  People  realize  that  existing  conditions  are  only 
temporary  and  many  of  them  have  made  up  their  minds  to 
make  their  fortunes  quickly  and  without  particular  regard 
as  to  the  means  employed. 

A  Fine  Touring  Field 

Denmark  presents  an  unusually  attractive  field  for  touring 
and  the  roads  are  very  smooth  and  well  kept,  being  largely  of 
macadam  or  bituminous  surface.  There  is  at  present  a  law 
in  effect  which  prohibits  the  use  of  all  aide  roads  by  cars  of 
over  2000  lb.  This  has  no  effect  on  the  smaller  cars  and  only 
restricts  the  larger  ones  to  the  main  highways,  which  is  a 
hardship  only  in  so  far  as  missing  delectable  bits  of  scenery 


in  out-of-the-way  places  are  concerned.  It  is  very  probable 
that  this  law  will  be  repealed  before  long. 

Roads  Are  Excellent 

Of  course  all  the  islands  as  well  as  Jutland  are  covered 
with  a  network  of  good  roads  but  some  of  the  more  important 
ones  are  indicated  in  the  map  on  page  926.  The  country 
inland  is  rather  flat  but  along  the  coasts  there  are  magnificent 
stretches  of  rocks  and  cliffs,  the  latter  being  of  white  chalk  in 
some  instances  as  at  Klint  in  the  island  of  M5en.  There  are 
numerous  beautiful  boat  trips  between  the  islands,  and  in 
passing  through  the  inland  sections  of  beech  woodlands  and 
little  lakes  overhung  by  trees  present  a  continuous  variety 
to  the  neatly  fenced  fields  and  cozy  cottages.  In  Northern 
Jutland  there  are  some  particularly  lovely  bits  of  scenery  in 
the  neighborhood  of  the  chain  of  lakes  running  from  Aalborg, 
a  city  of  some  40,000  inhabitants,  to  the  western  coast. 

Prospects  In  the  Cities 

Some  of  the  leading  cities  of  Denmark  which  offer  pos- 
sibilities to  the  American  car  manufacturer  are  the  following, 
as  indicated  by  their  approximate  population: 

Copenhagen   600,000    Renders  24,000 

Aarhaus    70,000    Vejle  15,000 

Odense   45,000    Elsinore   14,000 

Aalborg    40,000    Fredericia   18,000 

H  or  sens    25,000     Svendborg  12,000 

To  Assemble  s  Csr 

Mammen  &  Drescher  arc  preparing  to  assemble  a  car  in 
Denmark  under  their  own  name  from  standard  units  bought 
in  the  United  States.  This  car  was  designed  by  A.  H. 
Anderson,  chief  engineer  of  the  firm,  who  is  now  in  Denmark 
arranging  for  the  handling  of  the  first  500  chassis,  parts  for 
which  will  be  shipped  to  the  company's  shops  in  Copenhagen 
as  soon  as  the  necessary  preliminaries  have  been  attended  to. 


Smooth  Lines  in  Moon  Closed  Models 


SUPPLEMENTING  the  report  of  the  new  closed  models 
brought  out  by  the  Moon  Motor  Car  Co.,  St.  Louis,  Mo., 
which  appeared  in  a  recent  issue  of  The  Automobile  the 
above  illustrations  give  an  idea  of  the  smooth  lines  and  neat 
finish  of  these  cars.  That  at  the  upper  left  is  the  seven- 
passenger  sedan  mounted  on  the  6-66  chassis  and  selling 
for  $2,250;  Below  it  is  the  four-passenger  coupe  on  the  same 


chassis  and  listing  at  $2,150;  at  the  upper  right  is  a  view  of 
the  sedan  as  a  closed  car,  the  windows  and  pillars  being 
folded  out  of  sight  in  the  other  view.  Below  at  the  right  is 
the  cabriolet  design  which,  like  the  coup6,  seats  four,  and 
which  sells  for  $1,850  on  the  6-43  chassis  and  for  $2,150  on 
the  6-66.  The  interior  appointments  of  these  bodies  are  in 
keeping  with  their  exteriors. 
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Many  Factors  in  Brake  Design 

Tire  Adhesion,  Road  and  Wind  Resistance  and  the 
Personal  Equation — Brakes  on  Two  Wheels  Are  Enough 


By  John  Younger 

a  EDITOR'S  NOTE: — Paper  read  bp  John  Younger,  chief 
engineer  of  the  truck  department  of  !'irrce-Arrou>  Motor 
Oar  Corp  .  before  the  Pennsylvania  tedion  of  the  Soviet* 
»f  Automobile  Ki.jrtnet.rJ  Sov.  22. 


Usual  retardation  for 

6  ft.  per  hc  per  sec. 

With  pedal  push  a  man  can  exert  in  prop 
erly  designed  seat.  340  lb. 


DURING  the  past  2  or  a  years  emphasis  has  been 
laid  on  the  accelerative  ability  of  cars.  Designers  have 
vied  with  each  other  in  getting  the  last  fractional  inch 
per  second,  per  second  into  their  performance  curves.  Adver- 
tising managers  have  not  been  slow  in  accelerating  the  peaks 
a  little  further  and  finding  that  the  public  liked  it 

Get  away,  Pick  up.  Dash,  Verve — I  have  myself  called  it 
Elan — are  all  familiar  terms  for  the  engineer's  word  acceler- 
ation. There  is  as  yet  no  term  of  endearment  for  retardation. 
Its  significance  has  not  gripped  the 
people's  imagination,  and  yet  of  the 
two  it  is  of  more  vital  importance. 
The   automobile   death   rate  in- 
creases in  inverse  proportion  to  the 
efficiency  of  the  retardation  curve. 

In  fast  rail  traffic,  with  many 
stops,  the  possible  retardation 
curve  is  first  studied.  Running  a 
continuous  stream  of  cars  through 
New  York  subways,  with  an  in- 
finitesimal headway  at  rush  hours, 
their  engineers  to  know 
to  a  fraction  of  a  foot  just 

to  stop  at  the  required  point  at  a 
station. 

Similarly  in  street  car  work: 
The  profit  that  can  be  derived  from 
a  set  of  rails  in  a  busy  district  is 
as  much  a  question  of  retardation 
as  of  acceleration.  The  automobile 
moving  rapidly  in  and  out  of  city 
traffic  places,  perforce,  great  de- 
pendence on  its 
ally    good  braking 
greatly  to  the  feeling  of  liveliness, 
tion,  but  sluggish 
with  both  good. 

Retardation  can  be  studied  under  two  heads: 

A — Retardation  relative  to  the  road. 

B — Retardation  relative  to  the  forces  acting  on  the  car. 

The  primary  object  of  the  former  is  to  slow  down  and 
actually  stop  the  car. 

The  object  of  the  second  is  to  maintain  the  vehicle  at  a 
steady,  safe  speed,  notwithstanding  the  forces,  such  as  effect 
of  gravity  on  a  hill,  that  are  tending  toward  acceleration. 
Both  actions  have  special  characteristics  which  will  be 


Co-efficient  of  adhesion  of  average  rubber 
tire,  with  good  macadam,  asphalt,  concrete 
or  brick  road,  0.5. 

Maximum  retardation  car  should  be  capa- 
ble of  10  ft.  pi 


With 


pull  a 

of  100  lb. 


weak 


about  75  per 

Radiation  that  should  be  provided  for  long 
hills,  about  200  Rtu.  per  minute  per  ton 
weight  of  car. 


A  car  with  good  accelera- 
not  feel  as  lively  as  one 


and  the  very  fact  that  the  road  surface  ranges  from  cement 
or  vitrified  brick  to  greasy  mud  makes  us  realise  how  impos- 
sible it  is  to  give  figures  which  mean  anything.  Curiously, 

solid  tires,  the  writer  having  found  it  sometimes  higher, 
sometimes  less. 

George  Watson,  before  the  English  I.  A.  E.,  January,  1916, 
gives  0.4  as  the  maximum  adhesion  of  solid  rubber  tires  on 
good  macadam.  Other  authorities  state  that  0.6  is  the  figure 
for  pneumatic  tires.  The  writer 
has  found  an  adhesion  of  0.6  for 
solid  rubber  tires  on  cement  and 
vitrified  brick  roads,  and  only  0.6 
under  similar  conditions  for  pneu- 
matics. The  measurement  of  tire 
adhesion  is,  however,  inextricably 
mixed  up  with  that  of  road  resist- 
ance, the  number  of  factors  enter- 
ing in  being  exceedingly  large.  A 
convenient  and  accurate  standard 
to  assume  is  0.5,  and  this  is  con- 
curred in  by  several  authorities. 

I  have  been  careful  to  use  the 
term  adhesion  in  the  foregoing  as 
specially  applicable  to  the  case 
where  the  tire  does  not  slip  rela- 
tively to  the  road.  When  the  tire 
slipB  the  proper  term  is  friction. 
There  being  no  relative  motion  be- 
tween the  surface  of  the  tire  and 
the  road  (the  road  moving  back  at 
the  same  speed  as  the  tangential 
velocity  of  the  car),  it  is  obvious 
that  the  case  is  analogous  to  the 
body  at  rest  on  an  inclined  plane. 
The  co-efficient  of  stiction  or  adhesion  is  greater  than  that 
of  friction.  Incidentally,  this  partly  explains  why  a  car  stops 
more  rapidly  when  the  wheels  are  kept  moving  than  when 
they  are  locked. 

Road  Resistance 

Nature  has  been  very  good  on  the  whole.  Smooth  asphalt, 
concrete,  brick,  good  macadam,  which  offer  little  resistance 
to  the  passage  of  the  car,  have  fortunately  a  good  co-efficient 
of  adhesion  when  dry,  thus  offering  fair  compensation.  As 
is  well  known,  road  resistance  ranges  from  6  lb.  to 
over  300  pounds  per  ton.  It  is  a  factor  which  must  be  con- 
sidered in  the  study  of  retardation. 


can  exert  on  brake 


brake  linkage  allow  - 
of  lubrication. 


Adhesion  Figures 

Obviously,  the  first  consideration  is  the  boundary  between 
the  car  and  the  road— the  co-efficient  of  adhesion  or  friction 
of  the  tire.  This  varies  greatly;  the  shape  of  the  tire,  the 
of  its  tread,  whether  it  be  solid  or  pneumatic;  the 
of  rubber  used,  play  their  share  in 


This  may  very  conveniently  be  taken  as  0.002  Av*  in  pounds, 
where  A  is  projected  frontal  area  in  square  feet,  usually 
about  twenty-five  square  feet.  Again,  this  is  a  variable  de- 
pending on  wind  velocity  and  direction.  Strictly  speaking,  it 
should  always  be  considered,  but  its  effect  is  small  and  may 
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be  left  out  in  comparison  with  the  other  important  Items. 

Possible  Retardation 

Given  brakes  on  all  wheels,  and  neglecting  road  resistances, 
we  would  have  a  retarding  force  of  045  W.  a 
Whence  from  the  inertia  formula  F  =   

K 

we  have  the  retardation  =  0.5  g 
or  16.1  feet  per  sec,  per  sec. 
The  average  car  has,  however,  the  brakes  on  the  rear 
wheels  only.    Its  weight  is  distributed  equally  on  front  and 
rear  wheels  as  a  rule.  0  5  W 

'  „ —  an<l 


are  used  intelligently,  will  give  all  the  retardation  that  it  ia 
safe  to  use.  This  is  not,  of  course,  the  only  reason  why  all- 
wheel  brakes  have  not  been  adopted  generally,  but  it  is  one 


The  retarding  force  ia  then 
the  retardation  is  0.25  g 

or  about  8  feet  per  sec.  per  sec. 
With  this  latter  we  have  that 

Stopping  Stopping 


A  car  going  60  miles  per  hour   11  Sees. 

A  car  going  SO  miles  per  hour. ...  6%  Bees. 
A  car  going  15  miles  per  hour. . . .  2%  Sees. 
A  car  going  5  miles  per  hour  625  Sees. 


484  Ft. 
121  Ft. 
30%  Ft. 
4tt  Ft. 


The  presence  of  road  resistance,  wind  resistances,  and 
chassis  losses  will  bring  this  figure  of  8  feet  per  sec.  per  sec. 
up  very  closely  to  10  feet  per  sec.  per  sec.  deceleration,  so 
that  a  car  traveling  at  SO  miles  per  hour  will  stop  in  4.4 
i  and  cover  about  97  feet. 


Comfort  in 

Everyone  has  experienced  the  peculiar  feeling  of  being 
shot  forward  in  the  seat  when  brakes  are  suddenly  and 
strongly  applied  in  railway  train  or  street  car.  The  eyes 
have  not  prepared  the  body  to  brace  up  against  the  action, 
whereas  in  an  automobile  the  eyes  are  usually  on  the  alert 
and  the  body  is  well  prepared  for  violent  retardation. 

Yet,  in  railroad  service  the  best  stop  is  that  recorded  in 
March,  1914,  when  a  Pennsylvania  train  experimenting  with 
a  new  type  Westinghouse  brake  stopped  in  1000  feet  from 
a  speed  of  60  miles  per  hour.  This  took  22%  seconds  and  was 
a  retardation  of  only  3.87  feet  per  sec  per  sec. 

Experience  has  shown  that  an  acceleration  or  deceleration 
of  6  feet  per  sec.  per  sec.  is  about  all  that  can  be  borne  in 
comfort  by  passengers.  There  are  naturally  many  who 
cannot  even  bear  this,  and  many  who  can  bear  much  more. 
It  is  interesting  to  note  en  passant  the  terrific  velocities  that 
man  can  stand,  but  the  very  small  changes  in  it. 

Extreme  change,  such  as  stoppage  against  a  stone  wall, 
will  catapult  passengers  out  of  their  seats  with  great  violence. 
Six  feet  per  sec.  per  sec.  is  on  the  verge  of  discomfort;  it  is, 
I  think,  reasonable  to  believe  that  10  feet  per  sec.  per  sec. 
is  the  maximum  that  should  be  cared  for.  This,  by  the  way, 
is  equivalent  to  an  applied  horizontal  pressure  on  the  pas- 
senger of  about  one-tbird  his  weight.  So  with  the  chassis. 
The  Inertia  effects  on  the  body  fastenings,  engine  and  trans- 
mission fastenings  are  usually  based  on  the  acceleration  at 
low  speed,  and  this  is  very  rarely  more  than  10  feet  per  sec. 
per  sec.,  the  equivalent  of  a  SO  per  cent,  grade. 

Four- Wheel  Brakes 

It  is  thus  seen  that  for  the  average  vehicle  there  is  little 
to  gain  in  putting  brakes  on  more  than  the  two  rear  wheels. 
It  is  true  that  they  could  be  so  adjusted  that  the  braking 
friction  were  only  half  what  it  might  be,  but  this  is  exceed- 
ingly difficult  to  determine  and  keep  in  adjustment,  and  there 
is  real  danger  in  excessive  retardation  being  produced  under 
the  normal  circumstances  of  driving  over  dry  roads.  Railroad 
conditions  are  not  analogous,  as  a  co-efficient  of  adhesion  of 
0.2  is  about  all  that  can  be  reckoned  on  against  our  0.5  to  0.0 
on  rubber-shod  automobiles. 

brakes,  provided  they  function  properly  and 


Truck 

The  foregoing  remarks  have  dealt  mostly  with  a  car  whose 
weight  is  distributed  equally  fore  and  aft.  The  passenger 
load  is  usually  a  small  percentage  of  the  gross  weight,  and 
there  is  an  obvious  limit  to  the  human  capacity  of  the  space. 
The  truck  is  often  twice  as  heavy  when  loaded,  and  overload- 
ing to  the  extent  of  double  the  rated  amount  may  occasionally 
be  met  with,  though  this  evil  is,  I  think,  getting  leas. 

There  are  still  a  few  trucks  whose  load  is  more  or 
balanced  between  front  and  rear  wheels,  but  they  are  in 
minority.  The  load  is  most  usually  carried  75 
upward  on  the  rear  axle,  and  it  ia  this  the  designer  must  pay 
attention  to.  The  weight  of  a  truck  is  in  no  proportion  to 
its  load.  A  two-ton  truck  with  body  may  weigh  0000  pounds, 
or  1.5  times  its  load,  whereas  a  five-ton  truck  with  body  may 
weigh  10,000  pounds,  or  equal  to  its  load. 

Each  truck,  therefore,  must  be  considered  individually,  and 
the  final  braking  effort  on  the  circumference  of  the  rear 
wheels  be  made  equal  to  at  least  0.5  times  the  loaded  weight 
at  the  rear  wheels.  Assuming  the  speed  of  the  truck  at 
fifteen  miles  per  hour,  this  will  stop  the  truck  in  about  thirty 
feet,  without  causing  the  load  to  pile  up 
seat.  This  should  be  short  enough  for  any  board  of  < 
men,  and  should  preclude  the  necessity  for  providing  safety 
guards  or  fenders. 

The  human  element  in  producing  retardation  is  very  great. 
Brakes  must  be  skillfully  applied,  so  that  under  varying  road 
conditions  the  pressure  is  just  enough  to  not  lock  the  wheels, 
otherwise  a  dangerous  skid  might  result  Women  are  driving 
cars  in  increasing  numbers.  They  are  unable  to  exert  the 
same  pressure  on  pedal  or  lever  that  a  man  can.  Designers 
must  awaken  to  this  problem.  If  a  light  pressure  is  given, 
brakes  must  be  adjusted  more  often,  unless  some  mechanical 
or  electrical  means  be  supplied  for  assisting  the  human 
strength.  As  stated,  this  must  be  very  delicately  arranged 
to  give  perfect  gradation  of  pressure,  but  the  problem  should 
not  be  impossible  of  solution. 


The  question  of  absorption  of  energy  has  been  ignored  in 
the  foregoing,  inasmuch  as  the  time  interval  ia  short,  and 
the  material  surrounding  the  brakes  well  capable  of  taking 
up  the  heat  developed.  On  a  long  hill,  where  brakes  are 
applied  continuously,  the  problems  that  arise  are  different. 
Here  there  is  no  question  of  inertia  effects,  or  of  skidding,  or 
of  stopping  space  available;  the  great  question  is  one  of 
absorption  of  energy  and  hence  radiation  of  heat 

At  the  top  of  a  hill  a  car  possesses  both  kinetic  and 
potential  energy.  If  at  the  bottom  the  car's  speed  ia  un- 
changed, then  the  brakes,  plus  the  road  resistance,  have 
absorbed  the  potential  energy.  The  weight  of  the  car  plays 
an  enormous  part  in  this,  the  absorption  of  energy  being 
in  direct  proportion  to  it  Whilst  the  truck  lacks  the  speed 
of  the  touring  car,  it  makes  up  for  it  by  weight  in  hill 
descents,  and  the  retardation  problem  is  the 


are  many  hills  10  per  cent,  grade  and  one-half  mile 
long.  A  five-ton  truck,  gross  weight  20,000  pounds,  has  a 
gravitational  component  down  hill  approximately  2000  pounds. 
Assuming  a  road  resistance  of  fifty  pounds  per  2000  pounds, 
or  500  pounds  gross,  we  have  a  net  force  tending  to  i 
the  truck  down  hill  of  1500  pounds. 
If  a  safe  speed  of  ten 
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time  of  descent  is  three  min.  The  energy  absorbed  by  the 
brakes  is  1500  x  2640  ft.  lb. 

Or  at  rate  of  1,320,000  ft.  lb.  per  min. 

Or  40  H.  P. 

Or  1700  B.t.u.'s  per  minute. 

Take  now  the  fact  that  approximately  fifty  pounds  of  metal 
with  a  specific  heat  of  0.12  absorb  this,  we  have  enough  heat 
generated  in  three  minutes  (neglecting  radiation)  to  raise 
the  temperature  of  the  mass  from  60  deg.  Fahr.  to  »00  deg. 
Fahr. 

In  n  practical  corroboration  it  was  found  there  was  one 
square  foot  of  radiating  surface  from  which  the  balancing 
temperature  was  calculated  to  be  about  760  deg.  Fahr.;  the 
surface  at  the  foot  of  the  hill  was  certainly  nearly  that,  being 
a  black  heat. 

There  are  hills  much  worse  than  this  in  length  and  grade, 
the  only  salvation  being  the  use  of  the  engine,  alternating 
with  hand  and  foot  brake.  For  the  great  majority  of  touring 
automobile  work  the  normal  brake  is  satisfactory,  but  for 
hilly  and  mountainous  districts  there  is  still  much  to  be  done. 
European  designers  have  been  well  aware  of  this,  some  of 
the  Italian  designers  whose  testing  grounds  were  the  Swiss 
Alps  have  even  gone  the  length  of  water  cooling  their  brakes, 
both  by  drip  and  by  waterjacket. 

Auxiliary  Brakes. 

Only  one  truck,  and  that  one  of  Swiss  design,  has  attempted 
to  solve  this  problem,  and  that  by  means  of  a  device  which 
shifts  the  camshaft  longitudinally,  converting  the  engine  into 
what  is  really  a  two-cycle  air  compressor,  the  carburetor 
being  shut  off  and  fresh  air  admitted  through  a  manifold  port. 

From  time  to  time  brakes  working  on  a  hydraulic  principle 
have  been  devised,  but  always  there  has  been  the  problem 
of  cooling  the  liquid  and  insuring  the  tightness  of  pipes 
and  joints. 

It  is  the  writer's  impression  that  as  the  country  roads  get 
opened  up  more,  and  trucks  are  used  in  outlying  districts,  a 
demand  will  arise  for  a  third  brake  for  hilly  districts.  This 
will  enable  the  vehicle  to  coast  down  a  long  incline  at  a  pre- 
determined safe  speed,  with  no  wear  and  tear  on  the  engine 
or  undue  heating  of  the  brakes. 

Discussion  of  the  Paper 

At  the  meeting  the  chair  was  taken  by  B.  B.  Bachmann, 
and  although  the  attendance  was  not  very  large  it  was  ob- 
vious that  every  member  present  was  very  keenly  interested 
in  the  paper.  The  discussion  was  opened  by  A.  Ludlow 
Clayden,  engineering  editor  of  The  Automobile,  who  took  up 
the  subject  of  brake  materials,  asking  whether  Mr.  Younger 
hud  any  data  with  respect  to  their  relative  qualities.  He 
pointed  out  that  the  usual  kind  of  brake  lining  is  a  fairly 
(rood  heat  insulator  which  means  that  most  of  the  heat  (ten- 
era  ted  in  the  brake  has  to  be  dissipated  by  the  drum  since 
the  brake  band  or  shoe  is  to  some  extent  insulated  by  the  lin- 
ing. He  said  that  metal  brake  surfaces  were  still  the  most 
extensively  used  in  Europe  and  that  all  kinds  of  materials 
had  been  tried.  Cast  iron  is  the  most  usual  but  phosphor 
bronze  has  been  used,  and  one  brake  for  which  great  claims 
were  made  had  the  shoes  faced  with  alternate  sections  of  dif- 
ferent materials.  Trials  wore  made  with  half  the  brake  sur- 
face cast  iron  in  sections  about  2  in.  by  2  in.  and  the  other 
half  phosphor  bronze,  white  metal,  aluminum,  and,  finally, 
compressed  asbestos  fabric. 

The  last  time  the  speaker  had  any  information  from  Europe 
regarding  this  brake  the  cast  iron  and  fabric  segments  were 
proving  very  satisfactory,  it  being  stated  that  the  bonding 
material  in  the  fabric  seemed  to  spread  a  little  over  the  iron, 
preventing  rust  Also,  it  was  said  that  the  brake  operated 
without  the  scrape  usually  associated  with  a  plain  iron  brake. 

Another  point  which  is  not  often  appreciated  is  the  great 
theoretical  advantage  of  diagonal  braking.  This  consists  of 
having  brakes  on  all  four  wheels,  so  connected  that  one  con- 
trol operates  the  right  front  wheel  and  the  left  rear  wheel 


simultaneously,  the  other  control  operating  the  other  pair. 
The  object  of  this  layout  is  that  as  soon  as  either  the  front 
or  rear  wheel  ceases  to  revolve  it  loses  its  power  to  direct 
the  line  of  motion  of  the  car.  If  both  back  wheels  or  both 
front  wheels  are  locked  the  car  is  unsteerable,  but  with 
diagonal  linkage  it  is  possible  to  lock  one  pair  and  still  have 
one  wheel  on  each  axle  rolling  freely  and  therefore  available 
for  steering. 

The  disadvantages  are  purely  mechanical,  the  link  system 
becomes  very  complicated  and  the  brake  is  costly. 

L.  Goldmerstein,  editorial  staff,  A.  S.  M.  E.  Journal,  sup- 
ported Mr.  Younger's  contention  that  it  would  be  essential 
to  have  two  sorts  of  brakes,  one  intended  for  rapid  stopping 
and  the  other  for  the  descent  of  long  grades.  He  described  a 
possible  form  of  brake  with  which  he  has  been  experimenting 
wherein  power  Is  absorbed  by  a  reciprocating  piston  which 
draws  oil  into  a  cylinder  and  then  expels  it  through  a  small 
valve,  the  lift  of  which  is  controllable.  This  raises  the 
temperature  of  the  oil  and  the  heat  can  be  dissipated  by  any 
convenient  means.  One  way  he  suggested  was  to  extract  the 
heat  by  making  the  oil  do  work  such  as  the  driving  of  a  fan. 

Regarding  the  conductivity  of  linings,  this  undoubtedly  was 
very  poor  but  the  most  remarkable  fact  was  that  the  con- 
ductivity decreased  as  the  intensity  increased.  The  soft  lin- 
ings were  much  better  conductors  than  the  hard  ones.  This 
doubtless  was  due  to  the  action  of  the  air  which  would  be  con- 
tained in  considerable  quantities  between  the  meshes  of  the 
softer  fabrics. 

Truck  Brake  Requirements 

E.  R.  Whitney,  chief  engineer,  Commercial  Truck  Co.  of 
America,  said  that  in  designing  brakes  for  trucks  it  was  es- 
Fential  to  make  them  so  that  a  considerable  effort  was  re- 
quired to  apply  them.  At  one  time  he  said  his  company  had 
fitted  a  brake  of  exceptional  power  and  discovered  very 
quickly  that  truck  drivers  were  using  it  so  viciously  that 
severe  damage  was  being  done  to  the  mechanism  generally 

In  his  reply  Mr.  Younger  said  that  he  agreed  en- 
tirely with  the  last  speaker  and  that  he  had  discovered 
a  brewery  truck  driver,  whose  services  he  had  enlisted 
for  the  purpose  of  experiment,  was  able  to  exert  a  pedal 
pressure  of  400  lb.  Regarding  brake  materials,  it  was  un- 
doubtedly a  fact  that  the  usual  linings  were  good  insulators 
and  this  he  thought  accounted  for  the  rapid  wear  on  brake 
drums  with  cars  used  in  mountainous  districts.  He  pointed 
out  that  with  an  internal  and  an  external  brake  on  the  same 
drum  all  the  radiation  from  the  drum  is  limited  to  its  inner 
edge  and  said  that  he  had  known  a  case  where  the  drum  had 
got  so  hot  that  it  had  parted  all  around  the  edge,  the  ring 
separating  from  the  disk.  Cases  where  the  spokes  of  a  wood 
wheel  had  been  blistered  were  also  not  uncommon.  Up  to  the 
present  he  had  not  been  able  to  find  any  material  better  than 
cast  iron  for  facing  the  shoe  of  the  propeller  shaft  brake  on 

Drum  Surface  a  Factor 

One  Important  thing  which  seldom  received  any  consider- 
ation, was  the  nature  of  the  surface  of  the  brake  drum. 
Evenness  of  wear  he  said  was  affected  profoundly  by  the 
nature  of  the  surface  when  the  drum  was  new.  If  the  brake 
drum  is  merely  turned  it  is  left  covered  with  minute  but  very 
sharp  points  and  these  exert  an  unnecessary  cutting  action 
on  the  shoes  or  band.  If  the  surface  of  the  drum  is  ground 
to  a  fine  polish  the  surfaces  will  last  longer. 

Concerning  Mr.  Goldmerstein's  remarks  about  the  con- 
ductivity of  fabric,  this  explained  something  which  he  had 
noticed  and  which  had  puzzled  him.  This  was  that  the  softer 
linings  appeared  to  suffer  less  from  prolonged  heating,  as  in 
the  descent  of  a  mountain,  than  did  the  heavily  compressed 
fabric,  although  the  latter  was  much  more  durable  in  ordi- 
nary stopping  service  where  long  grades  were  not  encoun- 
tered. After  prolonged  heating,  the  compressed  fabric  ap- 
peared liable  to  disintegrate  in  some  way. 
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Alcohol — The  Fuel  of  the  Future 

Enormous  Demand  for  Gasoline  Makes  Alcohol  and 
Benzine  Potential  Developments  for  Automobile  Engine 
Fuel— Utilization  of  Wood  Waste  Offers  Vast  Supply 


By  Bernard  N.  Glide,  M.  Sc. 


Q  EDITOR'S  NOTE — At  prcrtoiMly  tainted  out  fry  Mr.  Otick  in  hi* 
article  o*  the  manufacture  of  gasoline  tram  cming-head  gas,  the 
incrcating  demand  for  gatoUnr.  far  automobile  fuel  rendert  the  dc- 
vriopmemt  of  other  furli  imperative  In  thie  article  the  author  re- 
veal* many  tnterenUng  pottibilities  in  me  jow/m-iion  of  alcohol  and 
ben^inr  mttablr  lor  furl  purjio»e«,  dwciUno  eepeeiaUy  on  the  enor- 
mous tupplu  of  wood  teaete  ae  a  eource  of  alcohol. 


WITH  approximately  3,000.000  motor  vehicles  doing 
duty  in  the  United  States,  from  1,000,000,000  to 
1,200,000,000  gal.  of  gasoline  have  to  be  provided 
annually  to  keep  them  running.  There  are  unmistakable 
signs  that  the  production  of  this  enormous  volume  of  gasoline 
will  become  increasingly  difficult  and  as  a  consequence  there 
is  in  the  minds  of  many  automobile  engine  students  the  vague 
thought  that  gasoline,  while  the  fuel  of  to-da  y,  may  have  to 
giv*  way  to  some  other  product  to-morrow.  In  this  connec- 
tion it  is  comforting  to  know  that  there  is  a  substance  already 
well  known,  which  can  take  the  place  of  gasoline  and  run 
these  Automobiles  just  as  efficiently,  and  perhaps  more  so. 

The  substance  that  thus  stands  out  predominantly  as  the 
fuel  of  the  future  is  alcohol.  This  product  has  long  since 
passed  the  stage  where  its  suitability  was  questionable,  the 
only  thing  retarding  its  adoption  being  its  high  price,  due  to 
the  raw  materials  now  used  and  the  limited  use  to  which  it 
is  put  at  present.  With  a  growing  demand,  such  as  will  arise 
when  the  price  of  gasoline  becomes  abnormally  high,  we  an- 
ticipate a  search  for  cheaper  methods  of  production  and  for 
raw  materials  which  will  give  it  in  sufficient  amounts  to  meet 
the  enormous  demand  that  will  exist  for  a  suitable  fuel  for 
internal  combustion  engines. 

The  question  of  the  suitability  of  alcohol  as  a  source  of 
power  in  internal  combustion  engines  has  been  sufficiently 
established  by  long  series  of  teste  conducted  by  various  groups 
of  experimenters.  The  United  States  Bureau  of  Mines  has 
done  magnificent  work  in  this  direction  and  many  of  the  fol- 
lowing figures  comparing  gasoline  and  denatured  alcohol  are 
taken  from  the  results  of  their  painstaking  efforts  to  help 
solve  the  fuel  problem  of  the  future.  Although  the  calorific 
power  of  alcohol  is  little  more  than  one-half  that  of  gasoline 
— about  11,160  and  20,900  B.tu.  per  lb.  respectively— its 
greater  efficiency — alcohol  28  per  cent;  gasoline  16  per  cent — 
compensates  for  this.  This  higher  efficiency  of  alcohol  is  due 
to  various  causes,  chief  among  which  are  the  following: 

Less  Air  Required 

1 —  The  volume  of  air  required  for  complete  combustion  of 
alcohol  is  only  about  one-third  that  required  by  gasoline,  and 
thus  much  less  energy  goes  away  in  the  exhaust.  Moreover, 
this  smaller  dilution  with  air  enables  a  more  perfect  mixture 
to  be  formed  with  consequent  more  perfect  combustion. 

2 —  The  alcohol-air  mixture  can  be  safely  subjected  to  pres- 
sures of  200  lb.  per  square  inch  without  spontaneous  igni- 
tion, whereas  the  safety  limit  for  gasoline  is  80. 

3 —  AH  mixtures  of  alcohol  and  air  containing  from  4  to 
13.6  per  cent  of  alcohol  are  explosive,  whereas  the  explosive 
range  for  gasoline  is  from  2  to  5  per  cent,  necessitating  much 
more  careful  carbureter  adjustment. 


4— The  combustion  products  of  alcohol  are  smokeless, 
almost  odorless,  and  do  not  clog  up  the  cylinders  and  valves. 

Gasoline  for  Starting 

The  only  serious  difficulty  encountered  would  be  the  start- 
ing of  the  engine  in  cold  weather  and  this  could  be  provided 
for  by  carrying  a  small  auxiliary  gasoline  tank  to  be  used 
in  starting. 

Raw  Materials  Abundant 

The  possible  raw  materials  for  alcohol  production  are  un- 
limited, for  anything  containing  starch,  cellulose  or  sugar 
can  be  utilized.  In  the  case  of  starch  we  are  limited  at  pres- 
ent to  established  crops,  and  the  coat  of  the  raw  material 
from  such  substances  as  potatoes,  maize  and  rice  includes 
raising  the  crop,  harvesting  it,  transportation  to  the  distil- 
lery and  the  final  conversion  there  to  alcohol.  As  a  conse- 
quence the  cost  of  the  raw  material  is  too  great,  varying  as 
it  does  from  12  to  26  cents  per  gallon  of  finished  alcohol. 

With  cellulose  and  sugar  we  are  able  to  make  use  of  by- 
products of  other  industries  where  all  the  above  charges  are 
rightly  charged  to  the  main  industry,  and  so  with  the  cellu- 
lose waste  of  the  lumber  industry,  finished  alcohol  can  be 
produced  under  present  conditions  at  from  18  to  10  cento  per 
gallon,  and  from  the  saecharifcrous  waste  of  the  sugar  in- 
dustry at  approximately  16  cents  a  gallon. 

Around  the  forests,  the  fields  and  sawmills  of  this  country 
there  are  millions  of  tons  of  waste  material  now  allowed  to 
rot  or  burn,  to  get  rid  of  what  is  in  many  cases  considered 
a  nuisance.  Various  forms  of  vegetation,  which  with  the 
aid  of  the  chemist  could  be  rendered  valuable  sources  of  fuel 
supply,  are  allowed  to  die,  having  served  no  useful  purpose 
during  their  existence. 

Wastes  from  paper  mills,  comprising  millions  of  gallons 
of  liquor  containing  sufficient  fermentable  matter  to  be 
worthy  of  exploitation,  are  allowed  to  pour  into  the  rivers, 
impairing  their  beauty  and  constituting  a  menace  to  the  fish 
in  them. 

Crops  of  all  sorts,  corn,  maize,  oats,  barley,  potatoes,  rice 
and  many  others  could  be  increased  and  exploited  to  produce 
alcohol  as  a  fuel,  while  the  sugar  industry  could  furnish 
thousands  of  tons  of  refuse  material  eminently  suitable  for 
its  further  production. 

(.umber  Waste  a  Vast  Supply 

Of  all  the  above  possible  sources,  the  most  interesting, 
owing  to  the  low  cost  of  raw  material,  is  the  waste  from  the 
lumber  industry,  particularly  that  in  the  form  of  sawdust  or 
small  chips.  This  material  in  the  vicinity  of  sawmills  or 
woodworking  plants  is  often  an  item  of  loss  owing  to  its 
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production  in  «xceu  of  their  own  power  requirements,  its 
value  never  rising  above  60  cents  per  ton,  even  when  used  as 
a  source  of  power.  The  disposal  of  this  superfluous  waste 
from  figures  gathered  by  the  Forest  Products  Laboratory  at 
Madison,  Wis.,  costs  from  30  to  66  cents  per  cord  of  1800  lb., 
the  total  annual  loss  from  this  cause  amounting  to  about 
$6,000,000  annually,  in  addition  to  the  value  of  the  wood  so 
burned.  This  represents  an  annual  wastage  of  approxi- 
mately 16,000,000  cords  of  wood  and  constitutes  only  about 
50  to  60  per  cent  of  the  total  waste  material  produced  in 
this  form.  Thus  we  see  that  there  is  produced  annually  in 
the  United  States  waste  material  amounting  in  volume  to 
about  30,000,000  cords,  or  around  27,000,000  tons,  which  is 
now  burned  as  the  easiest  method  of  getting  rid  of  it 

Wood  Alcohol  Useless  as  Fuel 

From  experiments  which  have  been  carefully  conducted 
by  various  experimenters,  a  ton  of  dry  sawdust  has  been 
found  to  yield  with  proper  treatment  around  20  to  25  gal. 
of  95  per  cent  alcohol  (ethyl  or  grain  alcohol,  not  wood 
alcohol,  for  this  latter  is  useless  for  fuel  purposes  owing  to 
the  formation  of  products  of  combustion  which  would  wreck 
the  cylinders)  and  we  could  have 
production  from  this  source  alone  of  i 
annually.  If  we  add  to  this  the  amount  of  wood  wasted  in 
the  form  of  stumps  and  branches  sufficiently  thick  to  be 
barked,  which  on  a  conservative  basis  is  equal  in  amount  to 
the  sawdust  and  chips  produced,  we  would  get  from  this 
"waste"  wood  a  volume  of  alcohol  almost  sufficient  to  supply 
with  fuel  even  the  stupendous  number  of  automobiles  at 
present  in  use. 

Process  Now  Used 

The  process  now  used  for  the  production  of  ethyl  alcohol 
from  wood  consists  first  of  all  in  hydrolyzing  the  hogged 
and  shredded  waste  with  dilute  sulphuric  acid  at  a  steam 
pressure  of  about  60  lbs.  for  a  short  time.  This  is  done  in 
rotary  digesters,  made  of  steel  boiler  plate  with  an  acid  proof 
lining  to  insure  a  thorough  mixing  of  the  wood  and  acid.  In 
this  operation  a  portion  of  the  wood  is  converted  into  a  mix- 
ture of  sugars,  some  of  which  are  fermentable.  The  digested 

sugar  and  other  soluble  material  is  extracted.  The  acid  ex- 
tract is  neutralized  with  lime  or  limestone,  and  a  heavy 
sludge  of  calcium  sulphate  is  formed,  leaving  a  neutral 
liquor  on  standing.    The  clear  solution  is 


drained  off  and  fermented  with  yeast,  and  the  alcohol  pro- 
duced separated  by  fractional  distillation  and  rectified  in  the 


of  Early  Work 

The  first  known  attempts  to  produce  sugar  from  vegetable 
matter  were  those  of  Braconnot  in  1819,  and  since  that  time 
many  have  worked,  experimental  planus  have  been  built  and 
operated,  all  to  meet  with  failure  owing  to  lack  of  scientific 
and  engineering  knowledge.  In  1898  Simonsen  published  the 
results  of  his  investigations  using  very  dilute  sulphuric  acid 
as  the  hydrolyzing  agent  and  claimed  to  have  got  an  amount 
of  alcohol  equivalent  to  6  per  cent  of  the  weight  of  dry  wood 
A  small  plant  was  built  in  Christian  is  to  try  out  his 
but  failed  owing  to  the  extreme  dilution  of  the  acid 
used,  thus  making  tho  handling  of  the  large  volume  of  liquor 
produced  uneconomical. 

Some  time  later  Classen  developed  a  process  in  which 
sulphur  dioxide  was  used  as  the  hydrolyzing  agent.  This 
process  is  interesting  for  it  marked  the  beginning  of  the  de- 
velopment of  this  industry  in  America,  for  the  American 
rights  of  the  Classen  patent  were  acquired  by  a  Chicago  con- 
cern in  1903,  which,  after  experimenting,  erected  a  plant  at 
Hattiesburg.  Miss.,  costing  about  $250,000  to 


if  Correctly  Used 

This  plant  was  a  failure  for  a  number  of  mechanical  and 
technical  reasons.  Ewen  A  Tomlinson,  who  were  associated 
with  the  Classen  enterprise,  then  struck  out  on  their  own 
and  after  experimenting  with  sulphur  dioxide  in  different 
forms  as  a  hydrolyzing  agent,  finally  abandoned  it  and  went 
back  to  dilute  sulphuric  acid.  They  erected  a  plant  at 
Georgetown,  S.  C,  which  was  later  acquired  by  the  DuPont 
Powder  Co.  who  operated  it  intermittently  until  the  sawmill 
in  connection  with  the  plant  was  burned  in  1913.  While  a 
new  mill  was  being  erected  they  devoted  a  considerable 
amount  of  time  and  money  to  research  on  the  problems  in- 
volved and  the  result  is  evidenced  by  the  fact  that  they  are 
now  producing  over  2,000,000  gal.  per  annum  of  absolute 
alcohol  at  a  nice  profit.  Other  plants  have  been  built  in  the 
by  men  without  knowledge  of  the  requirements  of  the 
adequate  technical  supervision,  and  have 
met  their  inevitable  fate.  In  fact,  as  long  as  the  develop- 
ment of  this  process,  which  requires  the  highest  type  of 
engineering  and  chemical  skill,  is  left  in  the  hand?  of  men 
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of  the  stock  promoting  type,  the  various  attempts  made  will 
be  failures. 

Cost  of  Prod  union 

The  Forest  Products  Department,  Madison,  Wis.,  has  got 
up  as  the  result  of  its  experiments,  an  estimate  of  the 
cost  of  production  which  is  given  below.  The  estimate  as- 
sumes a  yield  of  only  20  gal.  of  alcohol  per  ton  dry  waste, 
costing  40  cents  per  cord  of  1800  lb.  and  a  location  where 
the  supply  of  waste  is  uniform  and  constant  for  a  period  of 
20  years,  with  good  water  facilities  and  a  fairly  close  sup- 
ply of  sulphuric  acid  and  lime.  In  such  a  place,  a  plant 
properly  designed  and  constructed,  of  2500  to  3000  gal.  daily 
capacity,  will  yield  alcohol  of  96  per  cent  purity  at  a  cost  of 
13.7  to  19.5  cents  per  gallon.  These  figures  certainly  seem 
to  justify  their  serious  consideration  by  lumbermen  and 
capitalists,  for  there  certainly  seems  to  be  all  the  necessary 
factors  for  successful  exploitation  here.  Some  impetus  is 
required  though,  to  get  things  started  and,  as  stated  above, 
that  impetus  will  surely  come  when  gasoline  sticks  too  long 
at  an  inordinately  high  figure. 

The  tests  and  results  referred  to  were  for  engines  designed 
for  the  use  of  gasoline  as  a  fuel,  the  use  of  alcohol  not  having 
been  considered.  Were  this  done,  however,  and  engines  cap- 
able of  taking  advantage  of  the  various  factors  favoring 
alcohol  used,  particularly  taking  into  account  the  greater 
efficiencies  possible,  using  an  engine  capable  of  working  at 
compressions  up  to  200  lb.,  it  is  very  likely  that  after  as 
much  time  and  study  had  been  devoted  to  perfecting  such 
engines  as  has  been  hitherto  devoted  to  those  using  gaso- 
line, a  comparison  even  more  favorable  to  alcohol  might  be 
the  result 

Numerous  other  tests  have  been  performed  using  mixtures 
of  alcohol  with  other  substances,  the  most  important  being 
benzine.  It  has  been  found  that  such  mixtures  are  superior 
to  either  alcohol  or  benzine  used  separately,  the  most  effec- 
tive mixture  being  that  formed  by  mixing  one  part  of  alco- 
hol with  one  part  of  benzine.  As  evidence  of  this  two  series 
of  tests  may  be  quoted. 

Germans  Use  Alcohol 

In  Germany  since  the  war  began  a  considerable  shortage 
of  gasoline  has  developed  and  substitutes  had  to  be  devised. 
Alcohol  is  fairly  plentiful  there,  being  made  from  potatoes, 
while  benzine  is  recovered  in  a  very  thorough  manner  from 
their  by-product  coke  ovens.  It  was  natural  then  that  they 
should  turn  to  these  for  a  gasoline  substitute.  From  a 
series  of  tests  with  a  Mercedes  car  of  the  1914  touring 
model  having  an  ordinary  carbureter,  the  following  results 
were  obtained. 

Olatance 

Covrrnrt  on 

Spaed  per  1  Pint  Fuel 

Fuel  Hr.  i  Mile*.  (Miles) 

Qnnollne   44  3.61) 

Benzine   42  3.79 

1  r>t  benzine  1  pt.  alcohol  42  4. (is 

1  pt.  benilne  2  pL  alcohol  41  4.47 

1  pt  benilne  3  pt.  alcohol  39  4,3-" 

t  pi.  benzine  4  pt.  alcohol  38  4.10 

1  pt.  benzine  S  pt.  alcohol  38  3.72 

Difficulty  was  encountered  in  starting  the  car  on  the  above 
mixtures  and  this  was  overcome  by  carrying  a  small  auxil- 
iary tank  containing  gasoline  for  use  in  starting.  The  mix- 
ture of  alcohol  and  benzine  in  equal  proportion  was  found 
to  be  decidedly  superior  to  gasoline,  and  calculated  at  before- 
the-war  prices,  was  more  economical,  too. 

W.  T.  Ormandy  ran  a  series  of  similar  tests  on  a  four- 
cylinder  Maudesty  engine  (90  by  130  mm.  with  compression 
space  about  25  per  cent  of  total  cylinder  volume)  and  ex- 
pressed his  results  as  follows: 

Volume  of 

Fuel  (Jied  Power  Fuel  Uaed 

Onaollne  s  100        Caroline  =  100 

Benzine   98.25  84. S 

1  benzine  1  methyl  ap  99.0  9«  2 

1  benzine  2  methyl  ap  12.0  .08  9 

1  benzine  S  methyl  ap  11.5  124.5 


Sp.  gr.  gasoline  0.710.  Sp.  gr.  meth.  sp.  0.815.  Benzine 
used  90  per  cent.    Sp  gr.  0.885.    Engine  run  at  1000  and 

2000  r.p.m. 

These  tests  are  typical  of  a  number  of  others  and  show 
that  mixtures  of  alcohol  and  benzine  make  eminently  suit- 
able fuels  for  even  engines  built  to  use  gasoline,  and  that 
were  it  possible  to  produce  sufficient  benzine  the  most  fav- 
orable mixture  would  be  that  containing  equal  amounts  of 
the  two. 

Possibilities  of  Benzine 

Benzine  has  long  been  known  as  a  possible  automobile  fuel 
and  it  is  ready  to  step  into  the  breach  as  far  as  possible. 
The  chief  factors  militating  against  its  use  alone  are  first  of 
all,  the  unfortunate  fact  that  it  solidifies  at  5.4  deg.  Cent., 
or  41.7  deg.  Fahr.  and  would  thus  be  useless  in  cold  weather 
and,  secondly,  that  the  maximum  possible  production  at 
present  is  about  100,000,000  gal.  annually  or  less  than  10  per 
cent  of  the  amount  of  gasoline  now  used.  This  is  not  be- 
cause more  could  not  be  produced,  for  the  raw  material,  coal, 
is  here  in  abundance,  but  is  due  to  the  fact  that  only  a  small 
percentage  of  the  coal  burned  annually  is  burnt  in  such  a 
way  as  to  allow  of  the  recovery  of  the  benzine  from  it.  If 
the  coal  consuming  public  could  be  educated  to  the  use  of 
coke  for  heat  and  power  production,  thus  allowing  of  the 
burning  of  coal  at  central  stations,  as  is  now  being  sug- 
gested in  England,  with  the  recovery  of  all  the  by-producta, 
coal  gas,  benzine,  toluene,  carbolic  acid,  naphthaline,  creosote 
anthracene,  etc.,  that  now  go  up  in  smoke,  there  could  be 
produced  sufficient  gas  to  materially  reduce  its  present  price 
to  consumers,  benzine  enough  to  use  in  conjunction  with 
alcohol  to  replace  gasoline  and  still  enough  left  over,  along 
with  the  other  products,  to  put  the  budding  American  dye 
industry  on  a  firm  independent  footing. 

Before  the  war  benzine  was  selling  in  the  neighborhood  of 
17  cents  per  gal.  and  would  therefore  reduce  if  anything 
the  price  of  alcohol  with  which  it  were  blended.  The  raw 
materials  for  both  these,  wood  and  coal,  exist  here  in  abund- 
ance, both  could  be  obtained  as  by-products  of  some  other 
industry,  and  both  at  present  are  produced  in  insignificant 
amounts,  owing  to  the  lack  of  initiation  and  enterprise  that 
are  necessary  for  their  production  in  worth  while  amounts. 
If  properly  developed  to  their  fullest  possible  extent  they 
would  effectively  lay  the  ghost  of  the  failing  gasoline  supply. 

Piston  Progress  Illustrated 


The  atlranrr  In  piston  design  matte  in  the  past  five  year* 
is  brought  out  strikingly  in  the  two  piston*  illustrated  above. 
That  at  the  left  \ra*  used  in  the  six-cylinder  Oldsmobile  Limited 
for  1911  and  1912.  J I  tea*  of  cast  iron  and  weighed  (  lb.,  14  AS, 
That  at  the  right  is  the  9  03.  aluminum  piston  used  in  the  new 
right -tvlhldrr  llltlsmobilr. 
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Constant  Pressure  Cycle  Truly  Efficient 


Criticisms  of  Suggestions  Founded  Upon  Unsound 
A  Reply  to  J.  L.  Napier 


By  Arthur  B.  Browne  and  Herbert  Chase 


THE  criticism  written  by  James  Langmuir  Napier  en- 
titled "The  Truth  about  the  Constant  Pressure  Cycle," 
which  appeared  in  the  August,  1916,  issue  of  The 
Automobile  Engineer,  and  was  reprinted  in  THE  AUTOMOBILE, 
attempts  to  promulgate  so  many  half  truths  and  contains 
such  wholly  unwarranted  attacks  upon  statement*  made  in 
papers  read  before  the  (American)  Society  of  Automobile 
Engineers  and  the  (British)  Institution  of  Mechanical  En- 
gineers, that  we  cannot  permit  it  to  go  unchallenged. 

Holding  up  to  ridicule  what  he  terms  a  "quasi-scientific" 
statement  made  by  Mr.  R.  M.  Nellson,*  a  former  associate 
of  Mr.  Dugald  Clerk  and  a  member  of  the  Institution  of 
Mechanical  Engineers,  and  charging  "neglect  of  elementary 
principles"  in  our  paper  entitled  "Possibilities  of  the  Con- 
stant Pressure  Cycle,"  Mr.  Napier  proceeds  to  ignore  every 
detail  and  refinement  of  the  proposed  constant  pressure  cycle 
save  those  which,  by  wholly  impracticable  comparisons,  could 
be  made  to  subserve  his  own  arguments.  He  then  clones  with 
a  diatribe  against  a  "burner"  which  by  actual  operation, 
under  conditions  more  exacting  than  those  of  its  application 
to  a  reciprocating  engine,  is  daily  proving  the  superficiality 
of  his  judgment.  In  order  thBt  the  truth  may  prevail  we 
offer  the  folowing: 


•The  reference  <  itetl  wan  luken  from  a  paper  entitle  "A  Scien- 
tific InveRtigatlon  Into  the  ruewtbllltlsK  of  the  Uu  Turbine*"  which 
was  pre*ented  In  October,  IS04.  before  the  Institution  of  Mechanical 
Knutnetrs,  of  which  Mr.  Xellunn  was  then  an  associate  member. 
Among  thoae  who  <li»ruw>e<l  Mr.  Nellnon  s  paper  were  Mr.  Duicald 
Olerk.  Prof.  F.  \V.  nur.tnll.  Mr.  Jame*  Atkinson,  Col.  R  E.  B 
Crornnlon.  CM.  Thew  gentlemen  would  hardly  have  allowed  Mr. 
Nellnon*  figure,  nn  the  eonatiiiit  i.rwure  eyele  to  go  unchallenged 

If  I  hey  were  not  well  fonlifletl  In  furl. 


V,  *  /  --  V.  •  V, 

V,  ■  07S 
l&  •  /,>)•) -VH 
Flu.  l— Two  local  indicator  cirdi 


Engines  operating  upon  the  constant  volume  cycle  have 
practical  limitations  of  compression  pressure,  owing  to  pre- 
ignition  difficulties  and  high  maximum  pressures  which  do 
not  occur  in  engines  of  the  proposed  constant  pressure  type. 

In  the  proposed  constant  pressure  cycle  the  thermal  effi- 
ciency increases  as  the  load  decreases,  a  most  important  con- 
dition not  found  in  the  constant  volume  cycle. 

The  proposed  cycle  renders  practicable  the  utilisation  of 
exhaust  heat  by  which  means  its  ideal  efficiency  is  rendered 
higher  than  that  of  any  cycle  now  in  use,  a  fact  entirely  over- 
looked by  our  critic. 

The  proposed  constant  pressure  cycle  in  so  well  adapted  to 
a  two  stroke  cycle  that  its  power  output  may  be  made  greater 
for  a  given  bore  and  stroke  than  that  of  the  constant  volume 
cycle  whether  the  latter  operate  on  a  two  or  four  stroke  cycle. 

Engines  operating  upon  the  proposed  cycle  are  readily 
adaptable  to  the  use  of  the  heaviest  and  cheapest  liquid  fuels 
which  are  wholly  unavailable  in  constant  volume  engines. 

The  proposed  cycle  provides  means  for  proportioning  the 
negative  work  to  the  work  of  the  cycle.  This  permits  of  its 
use  under  widely  variable  loads  and  enables  use  of  a  variable 
cut-off  without  throttling. 

The  proposed  cycle  also  permits  of  manual  modification  of 
two  dimensions  of  the  P  V  diagram.  It  is  thus  more  flexible 
than  the  constant  volume  cycle. 

These  conclusions  are  best  proved  to  practical  engineers 
by  comparing  the  cycles  in  engines  of  equal  bore  and  stroke. 
With  petroleum  fuels  so  largely  used  in  modern  constant 
volume  oil  engine*,  a  compression  pressure  much  is  excess 
of  76  lb.  gage  is  seldom  used  because  of  the  danger  of  pre- 
ignition.  Hence  an  absolute  pressure  of  6  atmospheres 
(88.2  lb.)  is  taken  for  the  purpose  of  comparison 
as  representing  a  rather  high  average.  As  opposed 
to  this  a  compression  pressure  of  200  lb.  gage  is 
taken  as  being  a  very  conservative  value  for  an 
engine  of  the  constant  pressure  type,  since  no  seri- 
ous structural  consideration  can  be  advanced  against 
maximum  pressures  so  far  below  those  inherent  in 
the  constant  volume  type.  To  compare,  as  does  our 
critic,  engines  using  equal  compression  pressures  is 
as  impracticable  as  in  the  comparison  of  a  Diesel  en- 
gine with  one  of  the  constant  volume  type,  using 
Diesel  compression  pressures.  The  constant  volume 
oil  engine  is  necessarily  a  low  compression  type 
while  the  constant  pressure  engine  is  essentially  a 
relatively  high  compression  type. 

The  two  ideal  cards  shown  in  Fig.  I  are  drawn 
to  scale  using  strokes  of  equal  length,  the  compres- 
sion pressures  mentioned  above,  and  starting  com- 
pression from  one  quarter  stroke  in  the  case  of  the 
constant  pressure  card.  That  the  unloading  valve 
specifically  described  in  our  paper  provided  means 
for  automatically  starting  the  compression  at  any 
point  of  stroke  desired,  was  a  point  conveniently 
overlooked  by  Mr.  Napier.  The  table  given  herewith 
shows  the  varying  work  areas  and  efficiencies  oh- 
tained  in  other  ideal  cards  with  different  compres- 
sion pressures  and  with  compression  starting  from 
different  points  of  stroke. 
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From  this  table  it  is  at  once  evident  that  the  ideal  efficiency 
of  the  constant  pressure  cycle  increases  rapidly  as  the  load 
decreases.  In  the  constant  volume  cycle  the  ideal  efficiency 
remains  constant  at  all  loads  but  in  practice  it  is  a  well- 
known  fact  that  the  actual  efficiency  decreases  very  rapidly 
as  the  load  decreases.  At  light  load  the  actual  efficiency  may 
fall  below-one-tenth  that  at  full  load. 

As  to  the  question  of  efficiency,  the  figures  given  prove 
conclusively  that  in  this  particular  the  proposed  constant 
pressure  cycle  under  the  conditions  outlined  has  a  decided 
advantage  over  the  constant  volume  cycle  when  the  saving 
resulting  from  the  perfectly  feasible  use  of  a  portion  of  the 
exhaust  heat*  is  taken  into  consideration.  Entirely  prac- 
ticable means  for  such  utilization  were  clearly  shown  in  the 
description  and  diagram  of  the  proposed  engine.  Since  the 
saving  in  heat  thus  obtainable  will  render  the  ideal  efficiency 
from  25  to  80  per  cent  higher  than  it  would  otherwise  be, 
how  utterly  worthless  arc  the  conclusions  reached  by  our 
critic  when  he  deliberately  disregards  this  saving  and  then 
uses  this  faulty  premise  as  a  basis  for  redicule!  In  fact 
if  substantially  the  same  arguments  advanced  by  our  critic 
had  been  carried  to  a  logical  conclusion  he  would  have  proved 
that  the  efficiency  of  the  Diesel  engine  is  less  than  that  of 
the  constant  volume  type  of  engine,  whereas  we  know  from 
long  experience  that  the  reverse  is  true. 

The  table  and  cards  given  herewith  show  that  the  net  work 


•Mr.  Nellson.  in  obtaining  the  ABU  re  of  SI  per  cent  Ideal  cmcloncv 
juoted  in  our  r 
heat  In  the  ox 


quoted  In  our  iwper.  contemplated  saving  a  targe  proportion  of  the 
hau- 


areas  are  somewhat  less  for  the  constant  pressure  than  for 
the  constant  volume  cycle.  The  difference  is  however  almost 
nil  if  a  somewhat  higher  compression  pressure  be  taken  than, 
that  assumed  in  the  constant  pressure  card  shown.  This 
higher  pressure  cannot  be  used  in  practice  in  the  constant 
volume  cycle  without  involving  difficulties  (such  as  pre- 
ignition  and  exceedingly  high  explosion  pressures)  not  en- 
countered in  the  constant  pressure  type. 

Furthermore  the  constant  pressure  engine  lends  itself 
readily  to  a  two  stroke  cycle.  Its  power  output  per  stroke 
in  this  type  is  substantially  the  same  as  in  the  four  stroke 
type.  Hence  when  running  two  cycle  the  power  output  of  a 
constant  pressure  engine  is  greater  than  that  of  a  constant 
volume  engine  of  equal  bore  and  stroke,  whether  the  constant 
volume  engine  run  two  cycle  or  four  cycle. 

It  is  a  well-known  fact  that  the  two  stroke  constant  volume- 
or  Clerk  type  of  engine  has  a  power  output  per  stroke  which 
is  little  more  than  half  that  per  stroke  in  the  four  stroke  type. 
This  is  due  in  part  to  difficulties  in  scavenging  without  loss 
of  fuel.  On  the  other  hand,  in  the  two  stroke  constant  pres- 
sure type,  running  as  it  does  with  practically  zero  clearance, 
the  scavenging  may  be  made  nearly  perfect,  and  this  without 
any  loss  of  fuel,  since  the  latter  is  not  added  until  the  begin- 
ning of  the  working  stroke.  On  this  basis  our 
that  the  power  per  unit  of  weight  of  a  constant  pr 
gine  may  be  made  greater  than  that  of  a  consta: 
engine  of  equal  bore  and  stroke,  and  that  for  this  and  i 

the  engine  is  better  suited  for  automobile  propulsion 
(Continued  on  page  948) 


T«bl«  I— Comparative  Data  for  Two  Automobile  -  Engine  Cycles 


II 
II 
13 
14 

U 
H 
17 
1-i 
1? 
-' 


comTAST- 
ratl'MB  CTCX1 


r". 


ft 
Pa 
V'r=¥e 
ft 

re 
* 

T"t 
/-".- 

1".  (see  YU) 


Num. 
Value 


Sytnlwl 


ft 

r«-r«- 

,r» 
n 

0  388  Vt 
0  0391  « 


14.7 
I 

ISM 

88  2 


ft 


mep. 


R77 
•I 
0  1050 


101 


233 
39 
188 

0  3W 

188 


7": 
* 

,Wt. 
TV 

Pt  Ow  ft) 

r« 
Pj 

ft 

R 
»•» 

is 


,47| 

,°4487 

S22 


14  7 
1 
1 

214  7 

322 


14  7 
1 

0  71 
214  7 

922 


14  7 
I 

0  50 
214  7 

322 


14  7 
1 

0  29 
214  7 
322 


0  173  0  1490  0 .MM  0  0743     0  CCIM 


14  7 
1 

1 1 

264  7 

533 
0  123 


14.7 
1 

314  7 
0  1134 


0.03703  0.02810  0  02112  0  01408  0.00704  0  023IS  0  02814 


0  073 
0102 


104  7 


184  7 
45  I 
M  « 
43  7 

0  421 
W  « 


1130 
III  2 
0  070 
4188 

o  si 

160 

3476 
200 
75  2 
133  8 
41 
0  494 
133  H 


1134 
W  4 

0  047 
4188 

6  909 
107  2 

SOTO 
:  r 

60  2 
129  » 

24  7 
0  573 
12V  * 


1134 
45  4 

0  038 
6188 

0.  404 
•I 

4314 
132  « 

II  'j 
107  7 

14  4 
0  63* 
iur  : 


1134 

22  8 


1271 
»i 
2»  v 

45  1 
4  8 

o  m 

65 


1207 
»l  2 

0  076, 

o'«e« 

148  » 


24: 

81  - 
100  2 

0  550 
100.2 


1JOT 
91  3 

0  0JS 
4S2> 

0  566 
141  7 


87  7 
Ml  3 

33  II 
0  5K0 
Ml  ,1 


8.  7"«  and  7V  are  the  temperatures  resulting  from  ad- 
labatic  compression.    T'c  ^  /"<■  V.  ~  R  and  Tr  =  Pr  V.  -s-  R. 

».  Heat  added  in  C.  V.  cycle  la  assumed  to  be  that  re- 
sulting from  complete  combustion  of  a  quantity  of  fuel 
having  a  weight  equal  to  one-fifteenth  the  weight  of  air 
present.  Calorific  value  of  fuel  la  assumed  to  be  18.000 
B.t.u.  per  ll>-  In  the  proposed  C.  1*.  cycle  a  portion  of  the 
heal  added  :s  recovered  from  the  exhaust  gaaea.  (See 
note  IS.)  //  and  *  are  expressed  In  British  thermal  units, 
ff  —  18.000  wt.  area  4-  If.  and  h  =  1200  Jf». 

10.  Weight  of  gas  heated  In  C.  V.  cycle  Includes  prod- 
ucts of  combustion  remaining  In  clearance  space,  the 
specific  weight  of  which  is  assumed  for  convenience  to  equal 
the  specific  weight  of  air.  approx.  0  076  lb.  per  cu.  ft.  at  40- 
deg.  F.  and  14.7  lb.  aba.  pressure.  In  the  C.  P«  cycle 
gas  heated  is  all  air  in  a  cylinder  with  zero  clearance- 
volume.    The  volume  of  gas  heated  is  controlled  at  will 


volume.    The  volume  of  gas  heated  Is  controlled 
by  varying  point  of  cut-off.    jr.  and  it.  are  the 
gas   and    air   respectively  " 
0,074  V.. 


"„ea"tcd/ 


jr.  =  o. 


of 
.M» 

11.  Kor  convenience  in  figuring,  T'c  T.  and  h.  (see  note 
19)  are  determined  on  the  assumptions  <a)  that  the 
specific  heat  of  the  products  of  combustion  Is  the  same  as 
the  specific  heat  of  air,  and  (b)  that  the  specific  heat  re- 
mains constant  throughout  the  temperature  range.  The 
specific  he«t  of  air  at  constant  volume  Is  taken  as  Kr  = 
0.1689  and  at  constant  pressure  K,  —  0.2375,  The  tem- 
perature of  expansion  (7~.)  equals  7"r  +  (H  ~  AT.  if,). 
The  temperature  of  cut-off  (T.)  equals  Tr  -r  ih  4-  if  >  K,). 

12.  While  f,  is  high  In  the  ideal  card.  Iu  actual  value 
In  practice  is  known  to  be  much  lower  than  600  lb.  P.. 
the  maximum  pressure  attained  In  the  C.  P.  card,  can  l>e 

th, 


EXPLANATION  OF  SYMBOLS  USED  IN  TABLE  I 
The  results  given  In  this  table  are  purely  theoretical  and  apply 
only  to  Ideal  cards.  The  C.  1'.  cycle  figures  given  in  Fig.  1  refer,  aa 
will  be  readily  seen,  to  the  calculations  made  for  the  third  column  of 
figures  shown  under  the  heading  "Proposed  Constant  Pressure  Cycle." 
All  pressures  in  the  table  are  given  In  pounds  absolute  and  the  tem- 
peratures In  nbsotute  degrees  Fahrenheit.  The  comparison  between 
the  two  cycles  Is  for  engines  of  equal  displacement  with  a  stroke  of 
1  ft  and  a  piston  area  of  144  sq,  In.  Exhaust  Is  assumed  to  take 
place  at  the  end  of  the  stroke.  Certain  assumptions  have  been  made 
In  calculating  these  results.  These  are  explained  In  the  following 
paragraphs,  the  figures  given  at  the  left  referring  to  the  correspond- 
ing number  under  the  heading  "Item  No."  in  Table  I, 

1.  Both  the  pressure*  are  nssumcd  ;  /*'«  Is  the  initial  pressure  for 
the  C.  V.  cycle  and        Is  the  pressuro  at  tho  start  of  compression 

fur  tin  C.  r.  cycle 

2.  Stroke  volume  Is  assumed  as  unity  for  both  cycles,  It  will  he 
noted  that  in  the  C  P.  cycle  thla  volume  (V.)  Includes  V,,  the 
volume  of  the  point  where  delivery  to  the  receiver  begins,  there 
being  no  clearance  in  the  cylinder. 

3.  The  volume  V.  Is  the  total  cylinder  volume  and  equals  also  the 
exhaust  volume  for  the  C.  V.  cycle. 

4.  Compression  and  expansion  are  assumed  to  Iw  adiabatic.  In  the 
C.  I*,  card  the  unloading  valve  remains  open  from  a  to  6,  so  that  the 
compression  (above  atmosphere)  starts  at  h.  Also  Pr  s  Pr  are  the 
pressures  at  the  etid  of  compression  and  at  cut-off  respectively. 

8.  For  the  O.  V.  cycle  Vc  la  the  volume  at  both  the  end  of  com- 
pression and  the  start  of  expansion.  For  the  latter  V.  =  V.  =  V, 
H-  £1  —  (/",  -f-  /-«)}""»  —  V..  The  volume  at  the  end  of 
slon  OV)  equals  V»  (/*» -r- /*«) 

7.  The  constant  R  for  the  C.  "' 
C.  P.  cycle  R  -  P.  V.  -s-  T, 


controlled  at  will  by  simply  varying  the 
unloadlng-valvc  spring.    The  explosion  p 


on  the 

P'r  - 


V.  cycle  Is  ft  V.  +  TV.    For  Hie 


13.  The  volume  at  cut-off  (V.)  In  the  C.  P.  cycle  equals  T.  R  -:  P. 

14.  P'm  and  /•»  will  both  be  much  lower  In  practice  than  the  theo- 
retical value  noted.  The  pressure  of  exhaust  In  tho  C.  V.  cycle 
(/*'«)   equals  P'r   ( V't  -4-  V'.)1*.     For  the  constant  pressure  cycle 

P.  B   Pr  XV,  ~  V.)". 

15   The  theoretical  values  nf  T.  and  7".  (as  well  as  7".  and  T.) 
are  also  much  higher  than  in  practical  engines.    The  temperature." 
of  exhnust  for  C.  V.  and  C.  P,  cycles  are  respectively  P'm  V, 
R  and  P*  V*  +  R. 

16.  The  gross  area  Is  the  total  area  under  upper  lines  of  respect- 
ive cards.  The  gross  area  of  the  C.  V.  cycle  is  2.5  (f,  V'«  —  Pr  v'») 
For  the  C,  P  cycle  It  Is  /•»  Vt  +  2.5  (/',  ¥t  —  P.  V,), 

17.  Negative  work  Is  the  work  of  compression  in  C.  V.  card  and 
work  of  compression  and  delivery  In  C  P.  card.  The  negative  area 
for  tho  C.  V.  cycle  Is  2.5  (/»',  V\  —  p;  »"•)  and  for  the  C.  P.  cycle  Is 

P-    Vt  +  2.6  (Pr    Vc  /»»    V»)    +    /*»    (V.    V»). 

18.  In  the  third  C.  P.  card  the  net  work  Is  rloae  to  Its  maximum 
Value  when  V»  =  0  "j.  hence  little  Is  gained,  with  214.7  lb.  compres- 
sion pressure,  by  starting  to  compress  earlier  and  by  cuttlng-off 
later  The  net  work  area  for  the  C.  V.  cycle  is  W,  —  H".  and  for 
the  C.  P.  cycle  H", —  HV 

19.  Piston  area  =  144  sq.  In.  One  B.t.u.  —  771  ft.  lb.  h,  is  de. 
termined  by  nssumlng  that  the  exhaust  gases  will  heat  the  air  sup- 
plied to  a  temperature  midway  between  Tr  and  TV  The  heat  re- 
covered from  tho  exhaust  (a.)  In  the  C.  P.  card  equals  0.5  ( T. — 
fill  If  i.  K, 

20.  Thermnl  efficiency  Is  the  ratio  of  net  work  done  to  ncf  heat 
added  by  fuel.  Tho  C.  V.  thermal  efficiency  is  144  Wm  +  77S  H. 
For  the  C.  P.  cycle  r.  equals  144  If,  -f-  77S  IA  —  »»). 

21.  The  mean  effective  pressures  equal  4V  .  ~  V,  for  the  C.  V. 

cycle  and  W.  :   V.  for  the  C.  P.  cycle 
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The  Automobile  and  Truck  Industry 

In  Switzerland 

War  Has  Exerted  Marked  Effect  on  the  Country — Occu- 
pations of  People  Greatly  Changed — Many  Plants  Have 
Turned  to  Motor  Vehicle  Construction — Sales  Opportunities 

By  E.  A.  Langdon 


ALTHOUGH  not  involved  in  the  world  war,  Switzerland, 
like  many  other  neutral  countries  in  Europe,  has  been 
doubly  busy  since  August,  1914.  The  effects  of  the 
war  are  very  clearly  visible  on  life  in  Switzerland,  which  is 
surrounded  on  all  sides  by  belligerents;  and,  while  officially 
this  Helvetian  republic  is  identically  in  the  same  situation 
as  during  the  first  six  months  of  1914,  as  a  matter  of  fact 
the  past  two  and  one-half  years  have  witnessed  striking 
changes  in  the  life,  occupation  and  methods  of  work  and 
business  of  the  people  of  Switzerland. 

To  begin:  There  has  been  considerable  chango  in  the 
occupation  of  the  people.  Before  the  war  a  great  division 
of  the  nation  was  kept  busy  attending  to  the  many  tourist* 
who  visited  the  country.  These  people  were  reduced  to  idle- 
ness almost  immediately  by  the  outbreak  of  the  war.  Then 
there  were  a  great  many  industries,  such  as  lace  making, 
which  from  the  first  day  of  the  war  on  found  it  difficult  both 
to  dispose  of  the  products  and  to  obtain  new  raw  materials 
for  carrying  on  the  work.  Thus,  thousands  of  people  were 
forced  to  look  for  a  different  mode  of  occupation. 

Practically  No  Car  Imports 

As  for  importing  automobiles  into  Switzerland,  this  trade 
is  at  present  practically  nil,  because  there  are  sufficient 
facilities  for  making  all  the  machines  the  country  requires. 
Moreover,  any  merchant  wishing  to  import  automobiles  would 
find  this  a  very  difficult  matter,  and  practically  impossible, 
for  he  would  be  required  to  furnish  a  more  than  ironbound 
guarantee  that  the  vehicle  would  in  no  way  be  made  service- 
able, directly  or  indirectly,  to  the  Central  Powers.  This  is,  at 
the  present  involved  state  of  Swiss  industries,  almost  an 
impossibility,  because  the  bulk  of  Swiss  industries  are  occu- 
pied with  war  contracts  of  some  kind  or  other,  and,  all  denials 
to  the  contrary  notwithstanding,  the  relations  between  manu- 
facturers supplying  the  Allies  and  those  working  for  the 
Teutons  are  extremely  amicable;  hence,  the  country  being 
anything  but  divided  along  lines  of  the  two  sides  in  the 
war,  it  would  be  very  difficult  to  promise  that  a  machine  would 
never  be  used  by  someone  tied  up  with  the  opposite  belligerent. 

However,  while,  as  just  stated,  there  is  practically  no 
importation  of  automobiles  into  Switzerland,  it  is  safe  to 
prophesy  a  considerable  trade  of  thtB  nature  for  the  post- 
bellum  period.    The  reasons  are: 

Modernization  Going  On 

Switzerland  is  being  modernized  by  the  war  more  than  it 
was  during  the  twenty-five  years  preceding  it;  industry  will 
be  much  enhanced;  modern  ideas  will  enter  the  minds  of  the 
people,  who  up  to  a  short  time  ago  were  still,  in  some  ways 
at  least,  rather  conservative.  Such  a  development  cannot 
help  creating  an  increased  demand  for  automobiles.  The 
machines  required  will  have  to  be  well  adapted  to  the  peculiar 
local  conditions  of  this  alpine  country;  the  cars  will  have 
to  be  built  with  low  center  of  gravity,  good  hill-climbing 


ability,  and  a  view  to  the  greatest  possible  fuel  economy; 
they  will  have  to  be  medium-priced,  light,  and  strong;  they 
will  have  to  be  covered  by  a  reliable  maker's  guarantee;  the 
purchaser  will  require  the  presence,  within  a  few  hundred 
miles,  of  a  supply  station  of  reserve  parts;  the  machines 
will  be  expected  to  have  complete  equipment;  they  will  be 
easier  to  sell  if  they  are  fitted  with  large-size  tires;  they 
will,  considering  the  standard  of  quality,  have  to  compare 
well  with  French  and  German  makes,  which  are  well  known 
in  Switzerland,  and  which,  even  if  a  little  dearer,  will  be 
given  preference  in  many  instances— other  things  being 
equal;  in  short,  American  automobile  makers  working  for 
Swiss  business  will  have  to  win  the  confidence  of  the  shrewd 
population  of  that  country. 

A  Cosmopolitan  Center 

It  would  seem,  perhaps,  that  the  results  of  such  endeavors 
could  never  be  proportionate  to  the  efforts,  because  of  the 
small  size  and  population  of  the  country.  This  is,  however, 
a  very  narrow  view  to  take  of  the  situation.  In  normal  times 
Switzerland  is  a  meeting  ground  of  all  Europe,  at  least  at 
certain  times  of  the  year;  and  an  automobile  displayed  and 
doing  good  work  in  Switzerland  serves  to  advertise  one's 
products  to  Danes,  Poles,  Russians,  and  inhabitant*  of  the 
Balkan  territories.  There  is  nothing  which  counts  as  much 
in  European  eyes  as  "the  proof  of  the  pudding,"  and  the 
work  of  a  machine  which  stands  up  well  under  the  strenuous 
requirements  of  Swiss  touring  is  bound  to  impress  a  pros-' 
pective  buyer  of  automobiles. 

In  one  respect  Swiss  business  is  much  easier  than  in  other 
continental  countries.  Due  to  the  intense  contact  with 
foreigners,  the  number  of  Swiss  who  have  a  command  of 
English  is  surprisingly  large,  and  it  is  hardly  necessary  for 
a  salesman  to  speak  the  native  language  of  the  particular 
section  of  Switzerland  he  visits. 

A  Good  Light  Car  Market 

It  is  also  possible  that  after  the  war  there  may  be  a  pretty 
good  market  for  light  automobiles,  specially  suitable  for 
doing  occasional  dairy  work,  which  can  be  jacked  up  and 
connected  to  a  separator  or  such  implements.  As  to  plow- 
ing machines,  hoes,  etc.,  the  industries  requiring  such  ma- 
chines are  so  small  that  it  would  hardly  pay  to  carry  on  a 
sales  campaign  for  the  introduction  of  such  machinery. 

All  in  all,  there  is  no  doubt  that  Switzerland,  too,  will  be 
a  much  more  important  market  after  the  war  than  before. 

The  Call  for  Cars 

Speaking  of  the  call  for  automobiles:  The  demand  from 
belligerent  countries  requires  no  further  elucidation.  All 
belligerent  nations  are  anxious  to  get  into  their  possession 
as  much  automobile  equipment  as  possible.  Money  is  no 
object.  The  requirements  in  Switzerland  arc  also  created 
directly  by  the  war.    The  first  circumstance  calling  for 
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automobiles  is  that  the  supply  of  freight  cars  on  Swiss  rail- 
roads is  none  too  ample  to  transfer  the  much-increased  output 
of  the  nation's  industries.  Motor  trucks  are  needed.  Fur- 
thermore, there  is  also  an  increase  of  passenger  traffic,  and 
while  it  is  almost  impossible  to  obtain  statistics  at  present, 
when  the  figures  will  once  be  given  out  they  will  in  all  likeli- 
hood exceed  the  foreigners'  traffic  of  peace  times.  Everyone 
knows  what  these  remarks  refer  to.  Switzerland  has  not 
only  become,  during  these  months  of  war,  a  highly  industrial 
and  efficient  manufacturing  country,  but  it  has  rendered 
splendid  service  as  an  enormous  hospital  for  wounded  pris- 
oners who  arc  either  sent  there  to  stay  or  pasB  through  the 
country  to  be  exchanged  as  invalids.  These  men  number 
by  the  myriads,  and  naturally  require  very  large  transporta- 
tion facilities. 

But  there  is  another  circumstance  which  adds  to  the  demand 
for  automobiles.  While  at  peace,  Switzerland  is  at  present 
really  on  a  war  footing;  many  thousands  of  citizens  are 
continually  on  border  duty.  This  service  includes  a  very 
large  number  of  military  posts  on  the  alpine  peaks  on  every 
aide  of  the  country,  and  as  the  men  on  duty  arc  there  only 
for  short  periods  the  transport  of  these  troops,  as  well  as 
the  supply  of  food,  necessitates  the  use  of  numerous  motor 

Thus,  in  spite  of  the  paralyzing  of  some  industries,  the 
whole  population  of  Switserland  is  kept  busy,  and  the  auto- 
mobile is  not  the  least  factor  responsible  for  this  agreeable 
state  of  affairs. 

Mention  has  been  made  of  the  difficulty  of  obtaining  raw 
materials,  because  each  belligerent  supplies  Switzerland  with 
some  materials,  but  insists  that  this  must  be  used  in  no  way 
advantageous  to  the  enemy. 

The  Allies  make  the  supply  of  cotton,  rubber,  etc.,  de- 
pendent on  this  condition. 

The  Central  Powers  take  much  the  same  stand  with  regard 
to  the  coal,  steel,  and  oil  they  supply  to  the  Swiss. 

Vehicle*  of  the  Truck  Type 

Time  and  again  the  Federal  Government  has  received  notes 
on  this  subject  from  both  sides;  but  it  would  seem — and  this 
opinion  has  been  voiced  unofficially  by  a  number  of  people 
who  are  in  well-informed  places  and  with  whom  the  writer 
had  interviews — that  these  notes  are  sent  out  by  the  bel- 
ligerent governments  with  the  chief  intention  toward  home 
consumption,  while  every  government  in  Europe  is  very  glad 
that  Switzerland  is  neutral  and  in  all  probability  will  remain 
so  until  the  end  of  the  war. 

The  machines,  as  already  indicated,  are  principally  built 
along  truck  lines,  even  where  they  are  used  for  transportation 
of  wounded  or  invalid  prisoners,  and  where  motor  vehicles 
of  this  type  are  used  they  are,  as  a  rule,  built  on  the  sight- 
seeing style,  which  allows  for  a  great  number  of  passengers 
on  one  machine.  However,  there  are  also  special  bodies,  such 
as  large  ambulance  wagons,  permitting  the  transport  of  eight, 
ten.  or  twelve  men  on  stretchers.  All  these  trucks  are  covered 
and  equipped  with  doors  or  gatework. 

Many  Passenger  Cars 

In  spite  of  the  large  number  of  trucks,  however,  there  are 
a  great  many  passenger  vehicles  proper  being  built  and  used. 
These  machines  vary  in  design  and  construction,  depending 
on  the  purpose  for  which  they  are  destined.  Automobiles 
constructed  for  field  work  are  as  a  rule  constructed  as  lightly 
as  is  possible  for  the  work  they  will  have  to  do,  and  are  dis- 
tinguished by  simplicity  of  design  and  ample  ground  clear- 
ance, seeing  that  they  will  have  to  do  a  great  deal  of  work 
on  very  poor  roadways. 

It  is  a  different  matter  with  Swiss  trucks.  They  are  built 
along  lines  somewhat  similar  to  those  existing  before  the 
war  and  are  heavy  and  solid  in  construction.    The  reason 


may  be  that  Swiss  engineers  have  not  as  yet  been  benefited 
by  and  drawn  conclusions  from  the  frontal  experiences;  but 
one  of  the  reasons,  no  doubt,  is  that  the  powers  purchasing 
these  trucks  realize  the  careful  selection  of  material  and 
labor  used  in  constructing  these  trucks  and  order  them  with 
a  view  to  specially  hard  work,  such  as  transporting  heavy 
ordnance,  etc.  Among  the  factories  specially  well  adapted 
for  such  manufacture  are  a  number  of  locomotive  plants  of 
international  repute,  although  in  their  case  it  is  not  a  matter 
of  a  factory  having  changed  its  complete  character,  for,  of 
course,  there  is  still  a  great  market  for  railroad  engines  in 
all  countries  surrounding  Switzerland.  It  would  seem,  how- 
ever, that  the  making  of  automobiles,  especially  at  the  pres- 
ent, is  more  profitable,  offering  a  fine  incentive  to  all  such 
plants  which  possess  modern  machine  tool  equipment 

Little  Munitions  Produced 

One  reason  why  automobile  making  has  become  such  a  big 
industry  in  Switzerland  since  the  beginning  of  the  war  is 
the  fact  that  the  Swiss  turn  out  very  little  munitions,  properly 
speaking.  Certain  industries,  such  as  watchmaking,  which 
has  lost  a  good  deal  of  its  export  trade  on  account  of  the 
rise  in  transportation  rates  throughout  the  world,  has  taken 
up  the  m&lcin^^  of  f uttsfiitiort  flcccsfloncs  AYid  j^ft rtSf  but  noK£ 
of  these  is  assembled  in  Switzerland  itself;  they  are  sent  to 
the  countries  of  the  Entente  or  Dual  Alliance,  as  the  case 
may  be,  where  they  are  put  together,  or  fitted  together  with 
products  of  the  countries  which  purchase  them.  Therefore, 
the  practice  of  fitting  up  any  old  blacksmith  shop  as  a  muni- 
tion factory,  as  has  been  done  in  some  countries,  does  not 
hold  good  in  Switzerland. 

Difficulty  in  Securing  Materials 

As  mentioned  above,  there  is  always  a  certain  difficulty 
about  getting  the  materials  for  making  automobiles,  although 
thiB  holds  true  of  all  kinds  of  materials,  whether  they  are 
produced  in  Switzerland  or  imported  from  outside.  Hence, 
the  prices  of  automobiles  are  very  much  higher  than  before 
the  war  and  seem  to  be  continually  on  the  rise;  and,  to  make 
matters  worse,  the  sources  of  materials  imported  by  the 
Swiss  for  the  purpose  of  manufacture  and  export  are  con- 
tinually being  restricted  so  as  to  raise  the  price  of  the  articles 
sold  to  the  enemy  of  the  country  which  happens  to  sell  to 
Switzerland.  The  prices  of  tires  and  of  gasoline  are  in  no 
way  behind  those  of  automobiles,  and,  if  possihle.  rise  more 
rapidly. 

People  Want  Peace 

These  facta  explain  that,  while  every  man  in  Switzerland 
is  employed  and  making  splendid  money,  compared  with  the 
ante-bellum  days,  there  is  not  one  in  the  republic  who  does 
not  hope  for  the  earliest  possible  close  of  the  war.  The  Swiss 
seem  to  have  their  doubts  as  to  whether  their  war-born  pros- 
perity will  survive  the  war;  but  even  so.  they  consider  that 
the  general  expense  of  living  among  a  crowd  of  fighting 
peoples  is  far  in  excess  of  the  benefits.  When  you  ask  a 
Swiss  business  man  for  figures  he  shrugs  his  shoulders  and 
tells  you  how  many  hundred  per  cent  the  national  debt  per 
head  has  increased  during  the  war,  due  to  the  need  of  pre- 
paredness all  along  the  border. 

Roads  Greatly  Improved 

One  of  the  blessings  of  the  war  is  a  general  improvement 
of  Swiss  roads.  There  are  now  much  more  motorable  road? 
than  before  the  war.  Not  that  Switzerland  was  poor  In  good 
roads  before  the  war;  but  there  wore  not  enough  in  proportion 
to  the  attractions  that  country  offers  to  motoring  tourists. 
Furthermore,  there  were  before  the  war  a  great  number  of 
roads  shut  to  automobile  traffic.  The  war  has,  in  this  respect 
as  in  so  many  others,  been  a  great  educator  to  the  people 
in  dispelling  some  old-fashioned  prejudices;  and  in  all  likeli- 
(Caniinned  on  page  f»44) 
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Horsepower    Curves  for  Tractors 

By  B.  W.  Moses 

HE  necessity  for  an  accurate  and  simple  rating  for  trac- 
tors is  a  subject  that  is  attracting  considerable  attention 
at  present.  When  the  term  20  hp.  is  used  it  may  mean  al- 
most anything,  one  manufacturer  takes  it  to  mean  the  actual 
power  at  the  draw  bar,  another  to  mean  the  number  of  horses 
the  tractor  will  actually  displace,  another  the  brake  horse- 
power of  the  motor,  while  another  may  even  take  the  A.  L. 
A.  M.  rating. 

In  the  computation  of  power  the  two  quantities  that  must 
be  measured  each  time  are  the  pull  at  the  draw  bar  and  the 
speed  of  the  tractor  (not  of  the  engine).  These  two  quantities 
can  easily  be  obtained,  the  first  by  some  kind  of  spring  scale 
and  the  latter  by  the  expedient  of  laying  off  distance  stakes. 

Knowing  then  that  mechanical 
horsepower  is  the  result  ob- 
tained by  dividing  the  product 
of  pull  in  pounds  and  the  dis- 
tance traveled  in  feet  per  sec- 
ond by  550  it  is  very  easy  to 
obtain: 

Hp.  =  2.666  X  pull  in  thou- 
sands of  pounds  X  M.P.H. 
And  as  an  approximate  rule  it 
might  be  taken  that  the  horse- 
power is  equal  to  five  times  the 
pull  in  tons,  times  the  speed  in 
miles  per  hour. 

In  the  accompanying  diagram 
the  draw  bar  pull  in  thousands 
of  pounds  is  laid  off  horizontally 
and  the  mechanical  horsepower 
is  laid  off  vertically,  while  the 
radial  lines  are  speed  lines.  To 
obtain  the  horsepower  follow  the 
line  vertically  that  corresponds 
to  the  draw  bar  pull  until  it  in- 
tersects the  proper  speed  line, 
then  the  horsepower  is  on  the 
horizontal  line  passing  through 
that  point.  For  example:  What 
is  the  horsepower  of  a  tractor 
pulling  6000  lb.  and  traveling 
at  the  rate  of  3  m.p.h.?  Answer: 
40.    Follow  the  lines  A — B. 

On  the  extreme  left  of  the 
chart  the  equivalent  horse  pull 
is  laid  off.  This  horse  pull  is 
based  on  an  animal  that  will 
exert  a  pull  of  185  lb.  while 
traveling  at  the  rate  of  2M 
m.p.h.,  and  is  equal  to  1.08  me- 
chanical horsepower.  If  for  ex- 
ample it  is  desired  to  know  what 
the  equivalent  horse  pull  for  the 
above  case  is,  simply  extend  the 
line  B  to  the  left,  obtaining  a 
little  over  36  horses. 

Another  feature  of  the  dia- 
gram is  that  of  converting  feet 


per  hour  to  miles  per  hour  or  vice  versa.  On  the 
right  the  speed  is  laid  off  m  thousands  of  feet  per  1 
through  the  center  of  the  diagram  running  vertically  is  a 
heavy  line.  This  line  might  be  called  the  speed  line.  The 
speed  in  feet  per  hour  can  be  converted  into  miles  per  hour 
by  simply  finding  the  radial  line  passing  through  the  point  of 
intersection  of  the  line  expressing  the  thousands  of  feet  per 
hour  and  the  speed  line.  If  in  the  above  example  the  speed 
had  been  given  as  15,840  ft  per  hour  instead  of  3  m.p.h.,  the 
line  C  converts  the  distance  into  miles  per  hour  and  the  prob- 
lem is  the  same  as  before. 

The  diagram  can  be  used  for  any  power  machine  at  any 
speed.  If  however  the  speed  or  the  power  is  too  great  to  be 
found  on  the  diagram,  it  should  be  divided  by  some  factor 
that  will  bring  it  down  onto  the  chart  and  the  result  is  to  be 
multiplied  back  by  the  same  factor,  thus  giving  the 
power  or  speed  required. 
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Canadian  Truck  Simple 
in  Production  and 
Operation 


Uses  Knight  Engine,  Pressure  Oiling 
and  Cooling  Is  Thermo-Syphon — 
Starting  and  Lighting  System  Fitted 


SIMPLICITY  for  production  purposes 
as  well  as  for  operation  is  the  keynote 
of  the  4-ton  chassis  produced  by  Mo- 
tor Trucks,  Ltd.,  Brantford,  Ont.  Although 
built  to  meet  the  requirements  of  the  British 
Mechanical  Transport,  the  truck  is  typically 
American,  being  the  design  of  Howard  Wil- 
cox, who  is  responsible  for  several  notable 
constructions  now  in  production  in  V.  S.  A. 

A  Knight  four-cylinder  4  by  6-in.  engine  is  a  feature  of  the 
design,  which  is  a  worm-drive  construction  with  a  169-in. 
wheelbase  and  a  gear  ratio  in  high  of  894  to  1.  Tires  are 
36  by  5,  dual  in  the  rear. 

Fundamentally  the  chassis  is  simple.  It  is  also  silent  and 
embodies  a  high  degree  of  flexibility.  In  the  frame — the 
very  backbone  of  the  truck — there  is  primarily  simplicity, 
since  there  are  no  rigid  cross-members  save  at  the  extreme 
rear  end,  where  there  is  one  large  one  to  carry  large  gussuts 
to  maintain  the  rectangularity  of  the  frame.  It  is  cold 
pressed  of  U-in.  stock,  7  in.  deep,  with  4-in.  flanges. 

This  simplicity  makes  for  ease  and  economy  of  assembly, 
it  makes  for  accessibility  to  the  parts  and  it  makes  repairs 
less  difficult.  By  this  simplicity  the  third  characteristic  of 
the  design — flexibility— is  secured,  for  with  all  of  the  cross- 
members,  and  only  a  few  at  that,  of  the  tubular  type,  the 
frame  becomes  a  true  De  Dion  form,  which,  continuing  the 
chain  of  cause  and  effect,  permits  the  use  of  very  flat  springs. 

These  flat  springs  a-e  accountable  to  a  large  measure, 
Recording  to  Mr.  Wilcox,  for  the  success  of 
the  Hotchkiss  drive. 

The  greatest  contribution  to  silence,  as 
well  as  the  most  distinctive  feature 
of  the  truck,  is  the  Knight  engine  which  Is 
of  the  same  type  as  adopted  by  the  Fifth 
Avenue  Coach  Co.  for  its  new  buses,  and 
built  by  the  Moline  Motor  Car  Co.,  Moline, 
111.  It  has  four  cylinders,  4  by  6,  giving  a 
formula  rating  of  26.6  hp.,  but  having 
shown  65  hp.  at  1800  r.p.m.  on  the  block. 

Cylinders  are  cast  in  block,  together 
with  the  inlet  manifold,  which  is  completely 
water- jacketed.  The  sleeves  are  so  placed 
in  the  cylinder  that  their  upper  ends  are  in- 
cased by  waterjacketa  on  both  sides,  and 
they  are  operated  by  eccentrics  in  the  usual 
manner. 

Pressure  lubrication  is  secured  from  a 
gear-pump,  forcing  the  oil  through  the 
drilled  crankshaft  to  main  and  connecting- 
rod  bearings  at  pressures  up  to  50  lb.  per 


Rear  of  chassis  built  by 
Motor  Trucks,  Ltd.,  show- 
ing the  two  20-gai.  fuel 
tanks,  overhead  worm 
and  Strang  (rams  mam- 
bars.    Nota  roomy  cab 


sq.  in.,  which  vary  with  the  speed,  thus  providing  automatic 
gradation  of  the  oiling.  There  is  no  splash,  but  the  spray 
from  the  cranks  serves  to  lubricate  the  eccentric  shaft  and 
the  wristpins.  The  wristpins  are  hollow  and  serve  to  con- 
vey the  oil  to  the  sleeves,  which  are  oil-grooved  and  drilled 
and  which  in  turn  work  the  oil  thoroughly  between  themselves 
and  the  cylinders. 

Thermo-syphon  water  circulation  is  used  and  by  dint  of 
exceedingly  liberal  water  spaces  in  the  cylinder  block  as  well 
as  unusual  radiator  capacity,  a  somewhat  sluggish  circulation 
is  made  to  have  a  cooling  effect  equal  to  a  more  rapid  forced 
system  through  smaller  passages.  The  radiator  has  unusual 
height,  so  that  an  excellent  head  of  water  is  secured.  Besides 
this,  the  top  tank  extends  some  distance  above  the  top  water 
header,  so  that  an  increased  head  is  provided.  The  lower 
headers  are  two  in  number,  one  conducting  the  cool  water  to 
the  front  of  and  the  other  to  the  back  of  the  cylinder  block. 

The  radiator  casing  is  entirely  cast,  comprising  four  pieces, 
the  large  top  tank,  a  smaller  bottom  tank  and  two  side  plates. 


A  complete  truck  climbing  a  difficult  grade.    Note  the  high  radiator  and  hood,  tha 
aearchllght  mounted  on  the  daah  and  the  aubatantlal  bumper  bar 
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Plan  view  of  the  chassis  built  by  Motor  Trucks,  Ltd.,  showing  the  mounting  of  the  4  by  «.ln.  four-cylinder  Knight  engine,  layout  of 
transmission  eyetem  and  overhead  worm  drive.    Note  mounting  of  electric  unite,  amldshlp  gearbox,  etc.   Springe  are  very  flat,  and  this 

renders  the  uee  of  Hotchklss  drive  a  logical  feature 


The  cooling  system  has  the  unusual  capacity  of  gal., 
most  of  which  ia  in  the  radiator.  The  core  of  the  radiator 
is  of  helically-finned  copper  tubes,  individually  demountable 
*nd  sealed  by  cork  gaskets  without  solder.  The  top  and  bot- 
tom plates  are  of  copper  or  brass  plate. 

A  high-tension  single  magneto  with  fixed  spark  cares  for 
ignition  automatically.  The  auxiliary  electrical  system  con- 
sists of  a  Wagner  starting  and  lighting  outfit,  with  the  gen- 
erator and  motor  separate.  The  generator  is  driven  from 
the  same  shaft  which  drives  the  magneto,  this  shaft  being 
driven  from  within  the  timing  gearcase  by  the  same  silent 
chain  which  drives  the  eccentric  Bhaft  gear  from  the  cam- 
shaft. It  also  drives  the  V-bclt  for  the  20-in.  three-bladed 
cast  aluminum  propeller-type  fan. 

The  starting  motor,  which  drives  the  flywheel  through  teeth 
milled  on  it,  was  selected  by  testing  for  a  motor  powerful 
enough  to  start  the  Knight  engine  after  being  in  cold  storage 
at  a  temperature  below  zero  for  24  hr. 

The  carbureter  is  a  Zenith,  which  harmonizes  very  well 
with  the  rest  of  the  chassis,  Bince  it  has  no  adjustments, 
valves  or  springs.  Incorporated  with  the  carbureter  is  the 
Monarch  gas-velocity  governor,  which  operates  without  out- 
side mechanical  connections  of  any  kind.  The  adjustment  of 
this  governor  is  easily  made  and  is  locked  with  a  padlock, 
so  that  the  driver  cannot  change  it.  In  its  setting,  estab- 
lished precedent  has  been  set  aside,  since  it  permits  the  motor 
a  speed  of  1800  r.p.m.  It  is  said  that  the  truck  may  safely 
be  driven  for  a  distance  not  to  exceed  10  miles  at  30  m.p.h., 
ind  for  an  indefinite  time  at  25  m.p.h. 

The  carbureter  is  fed  by  pressure  from  two  tanks,  mounted 
in  an  original  manner.  These  tanks  are  12  by  14  in.,  of 
bolster  shape,  each  made  of  two  seamless  drawn  steel  shells, 
telescoped  and  welded.  Each  holds  20  gal.,  and  they  are  sus- 
pended by  steel  straps  from  two  yoke-like  wood  beams  laid 
across  the  frame,  so  that  the  tanks  lie  just  outside  the  frame 
side-members  back  of  the  cab.  Pressure  is  automatically 
maintained  by  an  air-cooled  two-stroke  air  pump  driven  by 
the  engine. 

Gearbox  Is  Amidships 

Unit  power  plant  construction  is  not  used,  since  on  long 
wheelbases  it  is  desirable  to  divide  the  shaft  into  two  lengths 
to  avoid  whipping.  This  can  be  done  with  the  beBt  distribu- 
tion of  weight  by  placing  the  gearbox  amidships.  This  also 
permits  of  greater  accessibility  and  also  allows  the  unit  trans- 
mission embodied  in  this  design  to  be  employed.  The  engine 
is  therefore  independently  mounted  on  three  points,  direct 
from  the  main  frame. 

Between  it  and  the  transmission  unit  is  a  fabric  disk  uni- 
versal. The  transmission  unit  comprises  the  clutch,  gearbox, 
control  unit,  intermediate  driveshaft  and  brake  rocker-shafts 
assembled  into  a  rigid  unit,  independent  of  the  rest  of  the 


power  and  driving  system.  It  is  suspended  on  three 
spherical  joints,  one  at  the  front,  on  a  tubular  cross- 
member  and  two  at  the  rear,  on  the  side  members.  At  the 
front  is  the  clutch  housing. 

The  clutch  is  a  Brown-Lipe  dry-disk  type,  designed  to  run 
without  oil  and  of  such  proportions  as  to  be  uninjurable 
through  slipping.  It  connects  with  the  Brown-Lipe  gearbox 
by  a  long  tube,  inclosing  the  driveshaft. 

The  gearbox  is  square  with  a  light  removable  cover  on  top. 
It  affords  four  speeds  and  one  reverse.  The  gears  and  shafts 
are  nickel  steel,  heat-treated  and  the  gears  are  of  5-7  pitch 
with  U4-,  ltt-  «nd  lH-in.  faces.  An  interlocking  arrange- 
ment is  provided  to  prevent  engagement  of  more  than  one 
pair  at  a  time. 

A  Rigid  Aasembly 

Back  of  the  gearbox  is  a  tubular  cross-member,  rigidly  at- 
tached to  the  back  of  the  gearbox  and,  paralleling  it  are  two 
brake  rocker-shafts.  Just  back  of  the  clutch  at  the  front  end 
is  the  selector  or  control  unit  for  the  gearset.  The  shifter- 
rods  connect  it  with  the  gearset,  and,  due  to  the  rigid 
assembly  of  the  whole  transmission  unit,  correct  alignment  is 
assured. 

To  a  bracket  at  the  side  of  the  clutch  the  hand  brake  lever 
and  the  pedal  are  attached,  their  pull-rods  to  the  brake 
rocker-shafts  extending  back  in  straight  lines.  The  single 
pedal  is  mounted  on  the  clutch  throw-out  shaft  direct  and 
carries  a  brake  pull-rod  besides,  so  that  it  fulfills  the  double 
duty  of  clutch  release  and  foot  brake. 

Behind  the  gearbox  the  final  or  secondary  drive  is  taken  by 
a  26-in.  solid  shaft  with  two  fabric-disk  universals,  to  the 
worm-driven  rear  axle.  This  is  essentially  a  Sheldon  type, 
except  that  it  has  some  special  features  of  its  own.  One  of 
these  is  the  MAS  worm  self -locking  differential.  A  number 
of  trucks  have  also  been  built  by  this  concern  without  any 
differentials.  These  axles  have  cast  steel  housings,  side-by- 
side  internal  brakes  and  are  of  semi-floating  construction. 

The  springs  through  which  the  torsion  and  propulsion  are 
transmitted  are  of  the  banded  type,  steel  bands  being  shrunk 
on  at  their  middles  in  lieu  of  a  center  bolt,  thus  avoiding 
any  weakening  hole  at  this  point.  They  are  flat  under  load 
and  have  three  reversed  leaves  on  top  to  resist  rebound.  These 
rebound  springs  are  equal  to  about  one-fourth  the  thickness  of 
the  main  springs.  The  front  springs  arc  44  in.  long  and  3  in. 
wide  and  their  eyes  are  bushed  for  *i  -in.  diameter  bolts. 
Rear  springs  are  56  in.  long  and  314  in.  wide,  bushed  for 
1%  -in.  1  if 'Its  at  their  fronts  and  for  1-in.  ones  at  the  rear,  or 
shackled  end.   Three  rebound  clips  are  used  on  each  spring. 

The  axle  clips  are  of  the  round  type,  bent  in  an  arch  over 
the  springs  without  sharp  bends,  an  iron  filler  block  being 
inserted  between  them  and  the  tops  of  the  springs.  The 
(Continued  on  page  944) 
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Westinghouse  Club  of  Practical  Value 

Technical  Education  of  Employees  Developed  by  Special  Classes  - 
Athletic  Activities  and  Social  Features  Provide  Ample  Recreation 


TTTELFARE  work  at  the  plant  of  the  Westinghouse 
YY  Electric  &  Mfg.  Co.,  East  Pittsburgh,  Pa.,  has 
(frown  to  a  high  state  of  efficiency  in  regard  to  edu- 
cational, social  and  physical  benefit  to  the  employees.  Or- 
ganized in  1902,  primarily  for  the  educational  benefit  of  the 
engineering  apprentices,  the  Westinghouse  Club  has  widened 
its  scope  so  as  to  include  membership  not  only  from  the  above 
company,  but  also  from  the  Westinghouse  Air  Brake  Co..  the 
Westinghouse  Machine  Co.,  Pittsburgh  Meter  Co.  and  the 
Union  Switch  and  Signal  Co.  The  membership  now  includes 
something  like  850,  mainly  of  the  younger  engineering 
students.  Membership,  however,  is  open  to  any  factory 
employee,  but  owing  to  its  having  been  organized  primarily 
for  the  benefit  of  the  technically  trained  students  this  class 
has  so  far  predominated  in  the  membership. 

When  the  club  was  firxt  organized  its  activities  were 
mainly  lectures  on  technical  subjects,  and  the  establishment 
of  a  reading  room.  Subsequently  the  club  expanded  and 
quarters  were  purchased  where  reading  rooms,  billiard  and 
pool  parlors  and  a  completely  equipped  gymnasium  were  in- 
stalled. 

Membership  in  the  club  is  recruited  from  all  of  the  West- 
inghouse companies  in  the  Pittsburgh  district.  The  club 
offers  an  increasing  scope  of  acquaintanceship  among  men 
other  than  those  whom  the  average  member  meets  in  his 
business  relations.  It  is  interesting  to  note  that  the  club 
membership  during  the  current  year  includes  men  from  over 
lf>0  different  colleges  and  universities. 

Committees  Handle  Activities 

The  activities  of  the  club  throughout  the  year  arc  taken 
care  of  by  specially  appointed  committees  covering  athletics, 
entertainment,  technical  sections,  house,  lecture,  library, 
music,  excursion  and  smoker. 

The  club  also  extends  its  operations  beyond  the  factories 
in  an  endeavor  to  afford  educational  and  instructive  advan- 
tages. The  work  of  the  excursion  committee  is  the  best  ex- 
emplification of  this  and  is  probably  the  most  interesting 
work  of  the  club  to  the  new  members.  Excursions  are  made 
to  the  various  manufacturing  plants  in  Pittsburgh.  These 
excursions  cover  a  variety  of  different  classes  of  manufac- 
ture and  are  conducted  under  the  guidance  of  experts  in  the 
various  lines.  Provision  is  made  for  men  on  night  turn  to 
take  these  trips  on  Mondays. 

Technical  Work  Important 

One  of  the  most  important  works  of  the  club  consists  in 
the  organization  of  regular  classes  for  the  systematic  study 
of  the  theory,  design,  and  application  of  the  Westinghouse 
apparatus.  Organized  primarily  as  an  educational  insti- 
tution, the  club  management  has  always  felt  that  the  op- 
portunities for  study  and  technical  lectures  and  discussions 
could  not  be  made  too  great.  No  other  branch  of  the  club 
work  has  been  so  popular,  the  enrollment  in  all  the  technical 
sections  through  the  year  totaling  951,  some  men  taking  work 
in  two  sections.  The  object  of  the  sections  is  to  supplement 
work  in  the  factory  classrooms  and  in  the  shops.  The  class- 
room work  during  the  first  part  of  the  graduate  students 
course  takes  up  the  construction  and  manufacture  of  ap- 
paratus, white  shop  work  covers  its  actual  manufacture.  It 
is  the  intention  of  the  club  to  have  the  members  of  the  sec- 


tion prepare  the  papers  or  lectures  and  enter  into  the  dis- 
cussions and  thus  learn  by  actually  performing  the  work. 
Beginning  this  year,  a  time  allowance  of  25  hr.  per  each 
half  term  toward  completion  of  the  apprenticeship  course  is 
made  for  each  graduate  student  who  does  the  work  of  a 
technical  section  to  the  satisfaction  of  the  leader  of  the 


Gymnasium  Completely  : 

For  2  years  now,  the  club  has  had  its  present  Large  gym- 
nasium facilities  and  has  thus  been  able  to  develop  various 
athletic  teams.  The  gymnasium  room  is  65  by  140  ft.  and  is 
equipped  with  the  latest  forms  of  athletic  apparatus.  The 
floor  is  also  laid  out  for  basketball,  indoor  baseball,  three 
removable  handball  courts,  and  a  banked  running  track  with 
sixteen  laps  to  the  mile.  Outdoor  athletic  activities  are 
centered  in  baseball,  tennis,  and  field  sports. 

The  library  has  become  an  important  part  in  the  club  life. 
Daily  newspapers  from  all  sections  of  the  country  are  on 
rile,  so  that  every  club  member  can  keep  in  touch  with  the 
section  from  which  he  comes.  A  complete  file  of  technical 
magazines  is  available.  Sectional  bookcases  are  added  from 
time  to  time  as  the  number  of  books  secured  increases.  The 
reading  room  is  visited,  according  to  statistics,  by  more  mem- 
bers than  any  other  room  in  the  house. 

As  a  means  of  furthering  acquaintance  and  good  fellow- 
ship among  its  members,  the  entertainments  held  during  the 
year  are  of  great  importance.  This  year  in  order  that  those 
in  charge  of  entertainments  could  give  more  attention  to  the 
dances  and  special  events  a  Smoker  Committee  was  appointed 
to  arrange  for  Apprenticeship  Nights  and  Monthly  Smokers. 

The  lectures  have  proved  a  feature  of  the  club  life  due  to 
the  wide  range  of  popular  subjects.  The  idea  of  these  lec- 
tures is  to  afford  the  members  and  their  friends  a  means  of 
keeping  posted  on  the  topics  before  the  public,  and  to  avoid 


The  technical  man's  ability  along  musical  lines  is  demon- 
strated by  the  active  interest  taken  in  the  various  musical 
organizations  fostered  by  the  club. 

Club  Organization 

The  club  is  operated  by  a  board  of  directors,  three  of  whom 
are  appointed  by  the  company  and  three  elected  by  the  mem- 
bers, one  each  of  three  appointed  by  other  companies  and 
the  president,  vice-president  and  junior  past-president  who 
are  elected  by  the  members  to  these  respective  office*  and 
thereby  become  ex-officio  members  of  the  board. 

A  paid  manager  and  assistant  manager  are  employed  who 
devote  their  entire  time  to  the  club.  It  is  the  hope  of  the 
management  that  some  time  the  company  will  have  a  building 
devoted  to  all  of  the  welfare  interests,  including  both  the 
workmen  in  the  shop  and  those  in  the  offices.  In  the  mean- 
time the  company  is  providing  a  number  of  different  welfare 
methods,  as  told  in  previous  paragraphs.  One  of  the  most 
active  and  beneficial  is  the  Casino  Technical  Night  School 
operated  under  the  auspices  of  the  company  which  affords 
instruction  in  the  evenings  for  those  employed  by  the  com- 
pany and  others  as  well,  at  purely  nominal  rates.  This  is 
open  to  girls  as  well  as  boys.  A  banner  attendance  in  this 
department  has  been  made  this  year,  something  like  over 
sr,0  student"  having  matriculated. 
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Educational  Activities  of  the  Westinghouse  Club 


Above — The  gymnasium  li  04  by 
140  ft.,  and  la  equipped  with  the 
lateat  forma  of  athletic  appara- 
tua  for  regular  clasa  and  exhibi- 
tion work.  The  floor  ia  alao  laid 
out  for  basketball,  Indoor  base- 
ball, three  removable  handball 
courts,  and  a  banked  running 
track  with  It  laps  to  the  mile 

Right— One  of  the  technical  sec- 
tions of  the  club  at  work  In  test- 
Ing  out  electrical  apparatus 
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The   Automobile   Industry  in  Switzerland 

(Continusd  from  page  S»38) 


hood  the  automobile  restrictions  will  be  completely  removed 
after  the  end  of  the  war.  There  will  be  other  progress  in 
this  respect,  too,  unless  indications  are  misleading.  Most 
likely  there  will  be  far-reaching  license  reciprocity  with  the 
neighboring  countries,  especially  France  and  Germany,  so 
that  touring  in  Switzerland  will  be  still  easier,  and  foreign 
tourists  will  be  attracted  in  numbers  to  make  up  for  what 
the  country  has  lost  in  this  regard  during  the  war.  Already 
there  is  a  good  deal  of  discussion  regarding  more  modern 
methods  of  coping  with  tourist  business;  plans  are  being 
made  for  construction  of  garages  where  before  the  war 
automobiles  were  kept  out,  and  an  intense  automobile  traffic 
is  confidently  looked  forward  to. 

This  analysis  of  the  automobile  situation  shows  to  what 
an  extent  it  has  been  necessary  for  the  greater  part  of  the 
population  to  find  new  occupations  and  for  a  great  deal  of 
manufacturing  capital  to  turn  to  new  fields  of  endeavor. 

Turn  to  Car  Building 

To  take  up  the  last  point,  a  number  of  factories  whose 
entire  or  chief  output  consisted  In  embroidery  and  knitting 


machines  have  devoted  practically  all  their  attention  to  the 
manufacture  of  automobiles.  In  this  course  they  have  fol- 
lowed the  example  of  one  maker  in  Arbon,  who  during  the 
past  ten  years  had  turned  out  quite  a  number  of  automobiles, 
especially  commercial  cars,  which  were  highly  successful,  not 
only  in  Switzerland,  but  throughout  Europe,  and  even  outside 
the  continent.  At  present  this  company  makes  automobiles 
only  and  has  quite  suspended  the  manufacture  of  textile 
machinery. 

Smaller  Manufacturers  Interested 

Such  an  example  could  not  help  stimulating  kindred  efforts 
on  the  part  of  smaller  manufacturers,  and  this  accounts  for 
the  great  increase  of  automobile  making  in  Switzerland. 
Needless  to  say  that  the  call  for  automobiles,  both  in  Switzer- 
land and  especially  in  belligerent  countries,  is  so  great  that 
the  automobile  industry  is  very  profitable,  and  that  whoever 
is  in  possession  of  suitable  machine  tools  endeavors  to  produce 
motor  vehicles.  There  is,  however,  one  important  limitation 
to  these  endeavors,  namely,  the  difficulty  of  obtaining  raw 
materials. 


Canadian  Truck  Simple  in  Design 

{Continued  from  page  941) 

shrunk-on  bands  are  machined  to  accurate  size  to  fit  grooves  The  cab  is  constructed  entirely  of  steel  and  has  a  seat 

in  the  spring  perches,  so  that  they  transmit  the  propulsion  wide  enough  for  three  large  men.    On  each  side  of  the  seat 

instead  of  the  clips.  is  a  large  tool  box  and  across  the  back  is  a  wide  bulkhead. 

Wheels  are  of  wood,  with  square  spokes,  fourteen  on  the  Some  of  the  other  ratios,  speeds  and  dimensions  are: 

rear  and  twelve  in  front    The  same  sizes  of  tires  are  used  Geanet  Ratio* 
front  and  rear,  namely,  36  by  5,  single  in  front  and  dual 

The  steering  gear,  is  on  the  left  side,  it  is  attached  to  the  Ri%*'::;:"":"::::::::::":::::::":::::::::::::::t;:t::gst^ 1 

main  frame  side-member  and  has  a  steering  column  angle     Reverse   s.gi  t0  j 

of  35  deg.  Total  Gear  Reduction* 

Great  pains  have  been  taken  in  the  finish  of  this  job.  The     First   <2.js  to  j 

hood  is  made  of  16- gage  steel  in  three  sections.    The  top  Thlr*                                                              '.".it  12  to  ! 

section  is  hinged  to  the  dash  and  the  side  sections  to  the  Ujverse i  «!75  to  1 

frame  sills  and  detachable.   The  hold-downs  arc  two  in  num-    °'M  10  1 

ber,  being  forged  and  connected  with  the  frame  sills  by  Truch  Sp**(U  ,n  M  P  H-  ijftT&t 

springs  to  keep  the  hood  tight  and  prevent  rattling  and  at  the     HKLi  *  l~  MJ 

same  time  allow  for  the  movement  of  the  radiator  on  its    Third —     fc|j 

flexible  mounting  in  response  to  frame  weaving.  iatVBi^'tr"!!!!"""""^^""^!"!^""";^!^!^!^^  *M 

Fenders  and  steps  are  of  14-gage  steel,  pressed  from  one  Dimensions 

piece  and  held  in  place  by  heavy  cast  braces  riveted  to  the     imthm  semes  baea  of  driver's  xent  u  ft.  3  in 

tops  of  the  fenders.  A  simple  bracket  of  bent  sheet  steel  sup-  if™^-  rear'                                                           S*  j? 

ports  the  running  board.    The  headlights  arc  attached  t<i  1  lmitth   .............'.'..'.ion.  1  in 

forks  extending  horizontally  on  each  side  of  the  radiator.  g^SS  wimh  **""*?::::::                         ; : ; :  7  ft.  "  '": 


Scripps-Booth  Detach- 
able Winter  Top 

rpllB  detachable  winter  top  illustrated  at 
the  right  on  the  eight-cylinder  Sc-Hppa- 
Baoth  it  dettgned  to  appear  aw  an  integral 
part  of  the  car,  although  it  may  easily  be 
removed  and  the  regular  top  mounted. 
The  detachable  top  fit*  clotely  to  the  body 
0/  the  car,  with  flush  tidct  and  mtU  not 
rnttle.  M'indotet  are  removable  and  the 
interior  it  flnithed  in  gray  whipcord  tcith 
a  dome  light.  Both  the  urtnfrr  top  and 
the  regular  top  are  furnithed  with  the 
eight-cylinder  model  for  $1,350.  'he  price 
without  the  trlntrr  top  being  tl.KT,. 


Detachable     winter  top 
mounted  on  the  Scrlppa- 
Booth     eight  •  cylinder 
chaaala 
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ESSORIES 


Primolite  Hiadhght  Lent* 

B Y  a  prismatic  construction  this  lens 
throws  the  greater  part  of  the 
light  upon  the  road  straight  ahead 
but  diffused  in  such  a  manner  that  the 
driver  can  see  cars  coming  from  the 
opposite  direction  and  also  the  road  on 
both  sides  of  the  car,  so  that  the  danger 
of  passing  is  eliminated.  Light  rays 
run  to  each  side  almost  at  right  angles 
from  the  face  of  the  lens,  so  that  ob- 
jects on  both  sides  of  the  driver  are 
distinguishable  at  a  distance  of  50  ft. 
back  from  the  road.  Each  tens  is  di- 
vided into  a  series  of  vertical  divisions, 
each  of  which  is  a  convex  lens,  and  as 
the  face  of  the  lens  is  frosted  the  con- 
vex divisions  each  throw  the  rays  at  di- 
verging angles,  these  rays  crossing  and 
re-crossing  those  shining  through  the 
frosted  portion,  thus  mellowing  the  light. 
For  8  to  9-in.  headlights  the  lens  sells 
for  $2.90;  for  9  to  9%  in.,  $3.50,  and  for 
9%  in.  up,  $4.20. — Primolite  Company, 
045  Lemcke  Annex,  Indianapolis,  Ind. 

Hydrovaporizer 

A  mixture  of  water  and  air  is  injected 
into  the  intake  manifold  by  this  device. 
Water  is  drawn  from  the  engine  and  air 
from  the  outside,  mixed  in  the  chamber 
of  the  device,  and  carried  into  the  com- 
bustion chamber  in  a  fine  spray,  it  is 
claimed.  The  proportion  of  air  and 
•water  may  be  controlled  from  the  seat, 
and  it  is  said  that  the  efficiency  of  the 
engine  is  bettered  and  carbon  prevented. 
Price,  $6. — Accessory  Mfg.  &  Sales  Co., 
1507  Hennepin  Avenue,  Minneapolis. 

Hudson  Radiator  Damper 

By  replacing  the  standard  radiator 
shell  of  the  Hudson  Super-six  with  a 
special  shell  housing  a  shutter  mechan- 
ism, as  shown  in  the  illustrations,  the 
running  temperature  as  indicated  by  a 
Boyce  Moto-Meter  may  be  controlled 
from  a  plunger  on  the  instrument  board, 
the  operation  consisting  in  throttling 
the  air  passing  through  the  radiator. 
The  vanes  of  the  shutter  may  be  left 
completely  open,  as  in  warm  weather; 
completely  shut,  as  in  very  cold  weather, 
or  at  any  point  between  these  extremes 


Primolite  headlight  Ions  which  li  deelgned 
<o  throw  light  upon  the  tide*  of  the  roade 
well       etralght  ahead  without  glare 


Hydrovaporlzar  for 
Injecting  a  mixture 
of  water  and  air 
into  the  Intake 
manifold 


Above  —  Control  of 
Hudion  radiator  damp- 
er which  la  ahown  be- 
low on  a  Hudaon 
Super-six.  Vanee  of 
ahuttor  are  operated 
from  Instrument  board 
In  accordance  with 
reading  of  Boyce. 
Moto  -  Meter  mounted 
on  radiator 


which  the  Boyce  Moto-Meter  indicates  as 
securing  the  best  running  temperature. 
In  installing,  it  is  only  necessary  to 
change  the  radiator  shell,  drill  a  hole  in 
the  instrument  board  and  another  in  the 
dash,  and  then  to  connect  the  operating 
plunger  on  the  instrument  board  with 
the  bell  crank  of  the  shutter  by  a  con- 
trol rod.  No  machine  work  is  required 
in  the  installation,  which  may  be  made 
in  2  to  3  hr.  With  the  Boyce  Moto- 
Meter,  which  is  a  necessary  part  of  the 
device,  the  price  is  $25.  If  the  car  is 
already  equipped  with  a  Boyce  Moto- 
Meter  the  remainder  of  the  equipment 
sells  for  $15. — Hudson  Motor  Car  Co., 
Detroit. 

King  Anti-Rattler 

This  anti-rattling  device  is  made  for 
attachment  to  the  steering  spindle  of 
Ford,  Overland  and  Dodge  cars.  A 
hanger  is  secured  to  each  end  of  the  tie- 
rod,  the  lower  end  rigidly  supporting  the 
spindle  and  carrying  a  spring  that  is 
said  to  automatically  take  up  wear.  It 
is  easily  attached  by  anybody.  Price, 
$1.50  per  pair. — King  Specialty  Mfg. 
Co.,  207  Washington  Street,  Brookline, 
Mass. 

Ideal  Robe  Rail 

The  Ideal  rail  is  detachable  at  one  end 
to  facilitate  placing  coats,  robes,  etc.,  in 
position.  The  center  of  the  rail  is  leather 
over  cord  and  the  ends  are  nickel  plated. 
It  is    regularly   furnished   in  18Vi-in. 


I  .'f« I  robe  rail  which  le  detachable  at  one  end 


King  eplndle  Joint  anti-rattler 


9 


Digitized  by  Google 


946 


THE  AUTOMOBILE 


November  SO,  1916 


Hand-y   signal  which 
give*  warning  of  the 
driver'a    Intention  to 
(top  or  turn 


Connecticut  dimming  switch. 
Prcaiure  on  a  button  throws 
a   resistance   In   series  with 
the  lighting  circuit 


lengths  although  other  lengths  are  made 
to  order.  There  is  a  special  rail  24  in. 
long  for  Ford  cars.    The  rails  sell  for 

76  cents  Ideal   Brass  Works,  Tenth 

Street  and  Canal,  Indianapolis. 

Hand-y  Signal 

Extending  a  hand  from  the  side  of  the 
car  on  a  lazy  tongs  device  operated  by 
the  driver,  this  device  gives  warning  of 
an  intended  stop  or  turn.  The  signal 
consists  of  a  bright-red  metal  hand  fast- 
ened to  the  end  of  steel  folding  mem- 
bers that  fold  into  a  metal  case  at- 
tached to  the  side  of  the  car.  The  hand 
is  swung  to  the  extended  or  closed  posi- 
tion by  a  lever  on  the  open-car  model; 
on  the  closed-car  model  it  is  operated  by 
a  chain.  It  may  be  attached  to  any  car 
In  5  min.,  it  is  said.  Special  emphasis  is 
laid  on  the  simplicity  of  its  installation 
on  closed  bodies.  For  open  cars  the  sig- 
nal costs  $3;  for  closed  cars,  $3.60. — 
Kaenjay  Sales  Co.,  105  Chambers  Street, 
New  York. 

Nitrojrctor  Spotlight 

This  searchlight  has  an  adjustable 
focus  mounted  on  the  windshield  by 
means  of  a  swiveled  clamp.  The  rays  of 
the  light  are  controlled  by  a  shutter 
around  the  bulb  of  the  lamp  and  con- 
trolled by  a  thumbscrew  placed  in  the 
handle  of  the  lamp.  The  rays  may  be 
controlled  from  a  small  ribbon  having  a 
diameter  of  4  ft.  at  500  ft.  to  the  gen- 
eral illumination  common  to  all  light*, 
it  is  claimed.  Another  advantage 
claimed  is  that  the  lamp  is  entirely  free 
from  glare.  Price,  $10,  complete.— Haw- 
thorne Mfg.  Co.,  Bridgeport,  Conn. 

Iji  French  Spark  Plug 

These  plugs  are  claimed  to  enable  the 
car  owner  to  get  the  same  mileage  under 
similar  conditions  of  load,  road  and  dis- 
tance with  a  mixture  of  60  per  cent  kero- 
sene and  40  per  cent  gasoline  in  the  tank 
as  with  gasoline  only.  A  feature  of  the 
construction  is  the  use  of  porcelain  baked 
inside  the  independent  steel  shell.  The 
porcelain  is  also  protected  above  the  shell 
by  Bakelitc.  An  asbestos  packing  around 
the  independent  steel  shell  provides  for 
heat  expansion  and  a  twin  conical  porce- 
lain prevents  short-circuiting.  The  con- 
struction of  the  plug  is  clearly  shown 
in  the  accompanying  illustration.  The 
manufacturer  claims  that  it  is  never  nec- 
essary to  take  this  plug  apart  to  clean  it, 


and  the  spark  gap,  which  is  %  in.  wide, 
is  unusually  accessible  besides  having  the 
advantage  of  extending  well  down  into 
the  combustion  chamber.  Plugs  are 
made  in  hi  in.  and  %  in.  S.  A.  E.  sizes 
and  sell  for  $1. — La  French  Spark  Plug 
Co.,  206  Meredith  Street,  Dayton,  Ohio 

National  Safety  Signal 

The  driver's  intentions  are  manifested 
by  electrically  lighted  semaphores  at- 
tached at  each  side  of  the  windshield. 
The  light  carried  at  the  end  of  the  left 
arm  is  red,  the  one  at  the  right  green, 
and  either  or  both  may  be  swung  from 
the  vertical  to  the  horizontal  position  by 
means  of  a  knob  attached  to  the  dash  at 
a  point  convenient  to  the  driver.  As  the 
light  drops  to  the  horizontal  position  it 
lights  automatically,  pointing  the  direc- 
tion that  the  driver  intends  to  turn. 
Price,  $15,  installed.  —  National  Auto 
Signal  Co.,  251  West  Seventh  Street. 
St.  Paul,  Minn. 

Connecticut  Dimming  Switch 

A  button  switch  located  at  a  point 
convenient  to  the  driver  throws  a  resist- 
ance in  series  with  the  lighting  circuit, 
causing  the  lights  to  grow  dim.  The  re- 
sistance consists  of  a  small  coil  of  spe- 
cial wire  connected  at  each  end  to  two 
binding  posts  secured  in  the  end  of  a 
hollow  fiber  cylinder.  On  the  interior  of 
this  cylinder  are  two  brass  brushes,  se- 
cured at  one  end  to  the  binding  posts, 
the  other  ends  resting  on  the  switch 
plunger.    The  inner  end  of  this  plunger 


Mtro.fctor  spotlight 

is  uninsulated  and  grooved,  the  balance 
of  the  plunger  being  insulated  so  that 
when  the  plunger  is  pressed  in  as  far  as 
possible  the  ends  of  the  two  fiber 
brushes  are.  disconnected  and  the  current 
forced  to  pass  through  the  resistance 
wire.  By  pulling  on  the  plunger  the  two 
brushes  come  into  contact  with  the 
metal  end,  are  short-circuited,  and  the 
lighting  current  allowed  to  pass  unre- 
stricted. The  installation  requires  only 
that  a  34 -in.  hole  be  drilled  in  the  dash, 
the  insulating  cylinder  slipped  in  place 
and  the  plunger  plate  screwed  onto  the 
face  of  the  dash.  One  wire  of  the  light- 
ing circuit  is  then  cut  at  any  point  and 
each  of  the  two  ends  attached  to  its  re- 
spective binding  post  on  the  dimming 
switch. — Connecticut  Telephone  &  Elec- 
tric Co.,  Meriden.  Conn. 

Sleerinn  Gear  for  Fords 

A  steering  gear  installation  for  Fords. 
The  operating  member  is  a  hollow 
sphere,  having  a  spiral  groove  cut  in  it* 
surface.  A  boss  on  the  yoked  shaft 
bearing  the  steering  arm  rides  in  this 
groove,  and  is  moved  or  held  by  the 
metal  sphere.  The  gear  works  on  roller 
bearings,  and  is  said  to  be  exceptionally 
easy  to  operate.  It  is  also  claimed  to  be 
exceptionally  easy  to  operate,  and  to  re- 
quire but  one  turn  of  the  wheel  to  throw 
the  wheels  from  one  extreme  to  the 
other.— Price,  $12.60.— Nash  Mfg.  Co., 
1723  O  Street,  Lincoln,  Neb. 


La  French  spark 
plug 


National  Safety  semaphore  ilpnal  mounted  on  a  car 
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Factory 

Fabrikoid  Co,  Toronto,  Ont, 
is  erecting  new  buildings.  Estimated 
cost  of  buildings  is  $75,000  and  esti- 
mated cost  of  machinery  $175,000. 

Crown  Tire  &  Rubber  Co.,  Ralston, 
Neb.,  is  planning  a  factory  to  consist  of 
six  buildings. 

Field  Motor  Co.,  Grand  Rapids,  Mich., 
has  purchased  the  Brown  &  Sehler  fac- 
tory in  this  city  for  $14,000  and  will 
manufacture  a  motor  under  patents 
owned  by  E.  A.  Field. 

Auto  Specialties  Mfg.  Co,  Joliet,  HI, 
will  build  a  two-story,  80  by  400  ft,  fac- 
tory on  Edgewater  Field  at  a  cost  of 
$25,000. 

Canton  Auto  Parts  Mfg.  Co,  Canton, 
Ohio,  recently  incorporated  with  a  cap- 
ital of  $300,000,  is  planning  a  60  by  200 
ft.  plant. 

Mayo-Skinner  Mfg.  Co,  Chicago,  is 
now  in  its  new  home  at  2115  Elston  Ave- 
nue, Chicago.  This  company  manufac- 
tures hand  pumps,  spark  plug  pumps, 
air  compressors,  electric  garage  pumps. 

Doehler  Die-Casting  Co.,  Brooklyn, 
N.  Y,  has  let  a  contract  for  the  construc- 
tion of  a  steel  and  concrete  addition,  60 
by  100,  seven  stories,  and  costing  about 
$150,000. 

C.  A.  S.  Products  Co,  Columbus,  Ohio, 
manufacturer  of  automobile  gears,  haH 
completed  alterations  at  its  plant, 
which  has  more  than  doubled  in  capacity. 
The  company  is  employing  130  men. 


Shelter  Wood  Rim  Manufacturing  Co, 

Portland,  Ind,  which  is  capitalized  at 
$25,000,  has  been  formed.  The  company 
will  manufacture  single-piece  wooden  au- 
tomobile steering  wheel  rims,  the  pat- 
ents on  which  are  held  by  H.  E.  Sheller. 
Directors  of  the  company  are  Mr.  Shel- 
ler, E.  J.  Minch,  A.  F.  Blowers,  E.  M. 
Haynes  and  Carl  Bimcl.  Plans  are  un- 
der way  for  the  erection  of  a  new  plant 
for  the  company. 

H.  and  M.  Auto  Parts  Co,  Cambridge 
City,  Ind,  has  been  incorporated  with  a 
capitalization  of  $10,000  to  manufacture 
piston  rings  and  piston  heads.  The  offi- 
cers are  O.  E.  Huddleston,  president;  C. 
J.  Marson,  vice-president,  and  C.  J.  Mar- 
son,  secretary-treasurer.  The  company 
has  set  no  date  for  beginning  operations. 

Mitchell  Motors  Co.,  Racine,  Wis,  is 
building  several  thousand  feet  of  new 
sidetracks  and  loading  platforms,  the 
existing  system  of  more  than  three  miles 
of  trackage  in  and  around  the  plnnt 
being  inadequate  to  handle  the  record- 
breaking  shipments  of  Mitchell  cars. 
Roth  the  Chicago  &  Northwestern  and 
Chicago,  Milwaukee  &  St.  Paul  lines  run 
directly  into  the  big  works  and  provide 
unusually  good  facilities  for  shipping. 

Personal 

A.  J.  Miller,  president;  J.  H.  Wells, 
vice-president,  and  E.  P.  Humphreys, 
secretary-treasurer,  are  the  officers  of 
the  recently  formed  Bellefontaine  Auto- 


mobile Co,  Bellefontaine,  Ohio,  to  man- 
ufacture automobiles. 

D.  J.  Hayden,  formerly  sales  manager 
of  the  Marion  Motor  Car  Co,  Indian- 
apolis, Ind,  is  1  he  head  of  a  new  com- 
pany, the  Hayden-Steele  Co,  which  will 
handle  the  retail  sales  of  Hupmobiles  in 
Indianapolis  and  Marion  County.  The 
new  firm  has  headquarters  at  644-646 
North  Meridian  Street.  Associated  with 
Mr.  Hayden  is  J.  P.  R.  Steele,  secretary 
of  the  firm,  who  for  several  years  has 
been  Southern  manager  for  the  D.  L. 
Auld  Co,  Columbus,  jewelry  maker. 

E.  E.  Russell  has  been  appointed  gen- 
eral purchasing  agent  of  the  J.  I.  Case 
Threshing  Machine  Co.,  Racine,  Wis. 
His  appointment  takes  effect  Jan.  1.  Mr. 
Russell  has  been  with  the  Case  Company 
since  1889.  For  the  past  12  years  he  has 
been  in  charge  of  foreign  sales.  Prior 
to  that  he  had  served  the  company  as 
salesman,  collector,  branch  house  man- 
ager and  assistant  sales  manager;  later 
was  engaged  in  opening  up  a  number  of 
foreign  branches,  whicn  led  up  to  the 
position  of  manager  of  foreign  sales. 
He  has  also  been  connected  with  the  cost 
department 

Capt  Oliver  Hexzelwood  has  resigned 
his  position  as  manager  of  the  Toronto 
branch  of  the  McLaughlin  Motor  Car  Co, 
in  order  to  devote  all  his  time  to  military 
work.  Captain  Hezzelwood  was  presi- 
dent of  the  Citizens'  Recruiting  League 
and  is  now  acting  as  a  special  recruiting 

C.  M.  Ricketts  succeeds 
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ASSOCIATIONS 

2-9 — Electricians'  Country- 
wide Celebration. 

9 — New  York  City.  National 
Automobile  Chamber  of 
Commerce,  Annual  Ban- 
quet at  Waldorf-Astoria. 
9-11 — New  York  City,  So- 
ciety of  Automobile  Engi- 
neers' Mld-Wlnter  naee'- 
Ing,  Thursday.  Jan.  11.  8. 
A.  E.  day.  Annual  Ban- 
quet. Hotel  Blltmore. 
Special  performance  Zieg- 
feld'a  Midnight  Follies, 
to— New  York  City,  Motor 
and  Accessory  Manufac- 
turers' Banquet.  Waldorf- 
Aatorta. 

1«— New  York  City,  S.  A,  E. 
Meeting. 

23—  Philadelphia,  Pa.,  S.  A. 
E,  Meeting. 

7— Baltimore,  Md..  Safety 
Finn  Convention  of  Safety 
First  Federation  of  Amer- 
ica. 

CONTESTS 

24  and  25— Nework.  N.  J, 

24-  Hr.  Kndurancc  Run  of 
N.  J.  Automobile  and  Mo- 
tor Club. 

29— Unlontown,  Pa..  I 


way  riare 

Nov.  30— Los  Angeles,  Cal,  As- 
cot Speedway  200  -  mile 
Championship  Race. 


April 


1917 

—I. oa  Angeles  to  Salt  Lake 
City  Road  Race. 
19 — New  York  Metropolitan 
Rare  on  Sheepshead  Bay 
Speedway. 
May  26— Indianapolis  Speedway 
Rare.  Championship. 


np^onahip 


June     22  —  Cincinnati, 
Speedway  Race. 

July  4— Omaha,  Neb.,  Speedway 
Race.  Champlonahip. 

July  14  Dea 

Speedway 
plonahlp. 

July  4— Taootna.  Wash..  Speed- 
way Race,  Championship. 

Aug.  4— Kansas  City  Speedway 
Race. 

Sept.  2 — Cincinnati,  Ohio,  Speed- 
way  Race.  Championship. 

Sept.  IB  —  Providence,  R.  I, 
Speedway  Race.  Cham- 
pionship. 

Sept.  29— New  York.  Speedway 
Race,  Championship. 

Oct.  8—  Kansas  City  Speedway 
Race. 

Oct.  13— Chicago  Speedway  Usee 
Oct.  27 — New    York  Speedway 
Race. 

SHOWS 

Nov.  20-25 — Worcester, 
Show.  Worcester 
Worcester  Auti 
Dealers'  Assn. 
Dec.  2-9  —  Sprlngrleld.  Mm. 
Show,  Auditorium.  H.  W. 
Stacey.  Mgr. 
Dec.   9-16— Akron,   Ohio.  Show 
for  Paaaenger  Cars  Only. 
Market     Street  Gardens, 
Akron  Automobile  Dealers' 
Show  Aaan. 
Dec,  18-20 — San  Francisco,  Cal.. 
Automobile  Salon  De 
Luxe.  Palace  Hotel,  1.  P 
Gates.  Mgr. 
Dec.  30-Jan.  8 — Cleveland  Auto- 
mobile   Acceaaory  Show. 
Dreamland  Auditorium. 
Dec.  SO-Jan.  6.— Cleveland,  Ohio, 
Sixteenth    Annual  Show. 


.  J. 


Jan.— First  Pan-American  Aero- 
nautic Exposition.  New 
York  City:  Aero  Club  of 
America.  American  Society 
of  Aeronautic  Engineers, 
Pan-American  Aeronautic 
Federations. 

Jan.  2-10— New  York, 
bile  Salon.  Hotel 
It,  Eustls.  Mgr. 

Jan.  «-U  — New  York  City. 
Show,  Grand  Central  Pal- 
ace. National  Automobile 
Chamber  of  Commerce. 

Jan.  7-10— Philadelphia,  Show. 
Philadelphia  Automobile 
Trade  Assn. 

Jan.  9-10— Fort  Dodge.  Ia, 
State  Convention.  Iowa 
Retail  Automobile  Dealers' 


9— Chicago.  111.,  Speedway  Wlgmore  Coliseum.  Cleve- 

Rare.  Championshln  land  Automobile  Club. 


Inn.  20-27— Detroit.  Mich..  18th 
Annual  Show,  Detroit  Au- 
tomobile Dealers'  Assn. 

Jan,  22-17— Rochester.  N.  Y., 
Show.  Exposition  Park. 
Rochester  Auto  Trades 
Assn. 

Jan  22-27— Buffalo.  N.  T-.  Show, 
Rroad  way  Auditorium, 
HufT.it..  Automobile  Deal- 
ers' Aaan. 

Jan.  23  -  27  —  Baltimore.  Md., 
Show.  Fifth  Regiment  Ar- 
mory. 

Jan  27-Feb,  2,  1917  — Chicago 
111,.  Show.  Coliseum.  Na- 
tional Automobile  Cham- 
ber of  Commerce. 

Jan.  20-27 — Montreal,  Que.,  Au- 
tomobile Trade  Aaan. 

Feb.— Newark.  N,  J..  Show.  First 
Regiment  Armory. 

Feh.  3-10— Minneapolis,  Minn.. 
Show.  Minneapolis  Auto, 
mobile  Trade  Assn. 


Feb.  6-9 — Boston.  8th  National 
Good  Roads  Show,  Me- 
chanics' Bl'.g. 

Feb.  10-18 — San  Francisco.  Cal, 
Pacific  Automobile  Show, 
G.  A.  Wahlgreen,  Mgr. 

Feb.  12  -  17  —  Louisville.  Ky, 
Show,  First  Regiment  Ar- 
mory, Louisville  Automo- 
bile Dealers'  Assn. 

Feb.  12-17 — Cedar  Rapids.  Ia, 
Show.  Cedar  Rapids  Auto- 
mobile Trade  Aaan. 

Feb.  18-25 — St.  Louis,  Mo.,  Show 
Automobile  Manufacturers' 
and  Dealers'  Asan. 

Feb.  19— Plttsneld.  M 
Armory.  J.  J 
Mgr. 

Feb.  19-24— Duluth. 

Duluth  Auto 
Assn..  Armory. 

Feb.    19-24— Bridgeport. 

Show.  Armory.  Coast  Ar- 
tillery Corps. 

Feb.  19-24— Syracuse.  N.  T, 
Show,  State  Armory,  Syr- 
acuse Dealers'  Assn. 

Feb.  26-March  3— Omaha.  Nsb.. 
Show:  Auditorium,  Omaha 
Automobile  Show  Assn. 

March  1.  2.  3—  Urbana.  Bl.,  8how. 
Automobile  Trade  Assn.  of 
Champaign  Co.  Armory  of 
the  University  of  111. 

March  S-I0—  Boston.  Mne*  . 
Show.  Mechanic^  Bldg, 
Boston  Automobile  Deal- 
ers' Assn. 

March  «-10 — Ft.  Dodge,  Iowa, 
Northern  Iowa  Show.  New 
Terminal  Warehouse.  G. 
W.  Trsmaln,  Secretary. 

March  14-17  —  Davenport,  Ia, 
Show.  Coliseum  Bldg.,  Trl- 
Clty  Automobile  Trade. 
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Personal 

S.  R.  Scott  has  become  district  gales 
representative  of  the  Denneen  Motor  Co., 
Cleveland,  maker  of  the  Dentno  trucks. 
This  company  has  appointed  the  Butler- 
Veitch  Co.,  Berkeley,  Cal.,  as  its  dis- 
tributor in  that  territory. 

George  Price  will  handle  the  sales  de- 
partment of  the  J.  A.  &  W.  Bird  Co.,  Bos- 
ton, covering  the  entire  territory  south 
of  New  York,  as  far  west  as  the  Mis- 
sissippi, and  also  including  the  states 
of  Louisiana  and  Texas.  He  was  for- 
merly manager  of  its  New  York  office. 

C.  T.  Ken  worthy  has  become  vice-pres- 
ident and  general  manager  of  the  Roamer 
Motor  Car  Co.,  Chicago.  He  was  for- 
merly distributer  for  the  Rauch  &  Lang 
electric  in  New  York. 

T.  E.  Hanika,  an  Indianapolis  news- 
paper man,  has  been  appointed  manager 
of  the  advertising  department  of  the  Gib- 
son Co.,  Indianapolis,  Ind.,  Overland  and 
Willys-Knight  distributor  in  Indiana,  and 
automobile  tire  and  accessory  dealers. 
He  succeeds  R.  T.  Farrington,  who  has 
gone  to  San  Francisco,  Cal.,  to  engage 
in  publicity  work. 

James  Coggffthall  has  been  appointed 
manager  of  the  wholesale  department  of 
the  R.  E.  Taylor  Co.,  New  York,  distrib- 
utor for  aGrford  trucks  in  this  city,  New 
Jersey  and  New  England. 

W.  P.  Pollitzer  has  become  sales  man- 
ager of  the  Rock  Island  Mfg.  Co.,  Rock 
Island,  111.  He  was  formerly  Chicago 
branch  manager  of  Edw.  V.  Hartford, 
Inc.,  Jersey  City,  N.  J.  The  local  com- 
pany manufactures  hardware  specialties 
and  automobile  specialties.  Mr.  Pollit- 
zer was  with  the  Hartford  company  for 
15  years.  He  takes  up  his  new  duties 
Dec.  1.  Edward  Leinbaeh  will 
Mr.  Pollitzer  at  Chicago. 


R.  A  damson  has  been  appointed  man- 
ager of  the  Birmingham,  Ala.,  branch  of 
the  Ford  Motor  Co.  R.  C.  Ruggles,  for- 
mer chief  clerk,  has  been  made  assistant 
manager.  G.  C.  Nicholes,  who  came  to 
Birmingham  from  Seattle,  has  been 
transferred  to  Cincinnati  as  manager  of 
the  assembling  branch  in  that  city. 

A.  E.  Morrison  has  joined  the  staff  of 
the  Maxwell  Motor  Co.,  Detroit,  as  spe- 
cial sales  representative.  Mr.  Morrison 
was  formerly  branch  manager  on  the 
Pacific  Coast  for  the  Hupp  Motor  Car 
Corp. 

Dealers 

Nova  Scotia  Velie  Co..  Now  Glasgow. 
N.  S.,  has  been  formed  to  handle  the 
Velie  car. 

Southern  Arizona  Motor  Co.,  Tucson, 
Ariz.,  has  been  made  distributer  for  thu 
Mitchell. 

S.  H.  Blackburn  and  Edward  Olson 

have  been  appointed  Arizona  agents  for 
the  Pullman,  with  headquarters  at  235 
West  Washington  Street,  Phoenix. 

G.  S.  HoJvey,  who  has  been  operating 
as  the  Holvey  Motor  Truck  Sates  Co.  in 
Rochester,  N.  Y.,  will,  on  Dec.  1,  become 
city  sales  manager  of  the  Selden  Motor 
Truck  Sales  Co..  Rochester.  A  local 
branch  will  be  established  in  Rochester. 

J.  B.  Crockett  Co.  has  secured  the 
exclusive  sales  rights  for  the  Branford 
carburetor  in  South  America,  Australia, 
New  Zealand,  Tasmania,  South  Africa, 
Straits  Settlements  and  Dutch  and  Brit- 
ish India.  The  Branford  carburetor, 
marketed  by  the  Holt-Welles  Co.,  1790 
Broadway,  New  York,  is  designed  for 
Fords  and  other  cars. 

Boice  Motor  Equipment  Co.,  Boston,  is 
now  handling  the  Heinze-Springfleld 
starter  for  Fords,  the  Vesta  Accumu- 


lator Co.'s  products.  It  also  represents, 
the  K.  W.  Ignition  Co.  and  the  Standard 
Thermometer  Co. 

Automobile  Supply  Co.,  Tacoma, 
Wash.,  has  been  appointed  distributer 
for  Rayfield  carburetors  for  all  of 
western  Washington,  Kittitas  and  Ya- 
kima counties  in  eastern  Washington. 

W.  H.  Wallingford,  Portland,  Ore., 
Ford  agent,  has  moved  into  larger  quar- 
ters at  SMMJ  Alder  Street. 

J.  E.  Tryzelaar,  Portland,  Ore.,  has 
been  named  distributer  for  Grus  Spring 
Oiler  and  opened  headquarters  at  29  "N. 
Broadway. 

Kirhard  Kinne,  Tacoma,  Wash.,  has 
purchased  the  Commercial  Auto  Co.  He 
has  also  taken  over  the  agency  for  the 
Velie. 

E.  M.  Lang,  Auburn,  Wash.,  has  se- 
cured the  territory  in  Auburn  and  ad- 
jacent territory  for  the  Maxwell,  Oak- 
land and  Chalmers. 

Kaenjay  Sales  Co,  105  Chambers 
Street,  New  York,  which  has  taken  over 
the  exclusive  distribution  of  the  Hand-y 
signal,  is  composed  of  L.  T.  Kauffmann 
and  R.  L.  Jones,  both  of  whom  have  had 
previous  connection  with  the  industry. 
Mr.  Kauffmann  was  sales  manager  and 
Mr.  Jones  factory  superintendent  of  the 
Nonpareil  Horn  Mfg.  Co.,  New  York. 

Van  Cortlandt  Vehicle  Co.,  New  York, 
has  opened  salesrooms  at  Sixty-third 
Street  and  Broadway  to  handle  the  Peer- 
less cars,  formerly  handled  by  C.  T.  Sil- 
ver. Walter  Woods  is  manager  and  J.  A. 
Clark  sales  manager. 

Marathon  Tire  &  Rubber  Co.,  Lt<L„ 
St.  Catherines,  Ont.,  has  appointed  the 
following  distributers:  Wood  Vallance  & 
I.ejfeatt,  Ltd.,  Vancouver,  and  Wood  Val- 
lance, Ltd.,  Winnipeg  and  Calgary,  dis- 
tributers for  Manitoba,  Alberta  and  Sas- 
katchewan. 


Constant  Pressure  Cycle  Truly  Efficient 
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than  constant  volume  engines,  is  entirely  justified,  our  critic 
to  the  contrary  notwithstanding. 

Utilization  of  exhaust  heat  brings  to  the  proposed  cycle 
another  advantage.  It  enables  the  use  of  heavy  fuel  which 
without  this  heat  would  be  difficult  to  vaporize.  At  practical 
temperatures  already  actually  obtained,  it  has  proved  pos- 
sible to  make  a  fixed  gas  of  the  heaviest  oil  and  to  thoroughly 
mix  it  with  the  proper  proportion  of  air  prior  to  combustion. 
On  this  account,  if  for  no  other  reason,  the  proposed  engine 
bids  fair  to  fill  a  long  felt  want  for  a  prime  mover  free  from 
the  inherent  difficulties  of  the  Diesel  engine  while  not  de- 
pendent on  highly  volatile  fuels  for  satisfactory  operation. 

Concerning  the  question  of  flexibility  it  should  be  noted 
that  it  is  possible  to  vary  the  point  of  cut-off  exactly  as  in  the 
case  of  a  stenm  engine.  When  the  point  of  earliest  feasible 
cut-off  is  reached,  a  further  modification  of  the  card  may  be 
obtained  by  throttling.  Thus  both  dimensions  of  the  card 
may  be  varied  by  a  simple  control  device,  with  corresponding 
accommodation  to  load.  In  other  words  the  proposed  engine 
must  be  exceptionally  flexible. 

We  shall  not  here  attempt  a  comparison  of  the  constant 
pressure  and  constant  volume  cycles  with  expansion  carried 
to  atmosphere  for  the  reason  that  no  practical  constant 
volume  engine  utilizing  means  for  expanding  to  atmosphere 
has  yet  been  recognized.  We  have  however  already  shown 
the  utter  fallacy  of  Mr.  Napier's  deduction  as  to  relative 
cylinder  volumes  by  proving  that  the  constant  pressure  en- 
gine will  develop  more  power  per  unit  of  cylinder  volume 


at  full  load  than  the  constant  volume  engine  is  able  to  do. 

We  readily  admit  that  at  light  loads  (where  expansion  is 
carried  to  atmosphere)  the  constant  pressure  engine's  cylin- 
der volume  is  relatively  great  as  compared  to  the  work  out- 
put. But  (even  though  expansion  to  atmosphere  is  not  prac- 
ticable in  constant  volume  engines)  it  is  equally  true  that  at 
light  load  constant  volume  engines  also  have  a  very  large 
cylinder  volume  as  compared  to  their  power  output. 

In  view  of  the  foregoing  it  would  appear  that  our  critic 
had  jumped  to  the  conclusion  that,  whereas  the  old  Brayton 
type  of  constant  pressure  engine  had  proven  an  unsuccess- 
ful competitor  to  the  Otto  type,  all  constant  pressure  engines 
suffer  the  same  or  similar  limitations.  In  point  of  fact  the 
proposed  constant  pressure  engine  eliminates  the  shortcom- 
ings of  the  Brayton  type  while  still  retaining  the  latter's 
numerous  inherent  advantages.  It  thus  introduces  a  new 
type  which  bids  fair  to  replace  in  time  engines  of  the  Otto, 
Diesel  and  semi-Diesel  types. 

Mr.  Napier  closes  his  criticism  with  the  statement  :  "The 
burner  described  and  illustrated  in  considerable  detail  will 
not,  however,  work  as  an  igniting  device  for  a  reciprocating 
engine."  We  make  no  claim  to  this  effect.  In  fact  a  spark 
plug  with  coil  or  magneto  is  expected  to  answer  this  purpose 
—as  is  the  case  with  the  constant  volume  engines.  Concern- 
ing the  functioning  of  the  burner  for  the  purpose  intended, 
the  opinion  of  Mr.  Napier  is  valueless  since  experiments  al- 
ready concluded  have  established  the  practicability  of  the 
burner. 
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Advance  in  Prices 
of  Tfelfe  Cars 

Effective  January  1st 


VELIE  Quality  must  be  maintained.  To  do  this,  in  the  face  of 
the  enormous  rise  in  cost  of  superior  materials  and  work- 
manship used  in  Velie  cars,  it  is  necessary  for  us,  in  common 
with  other  manufacturers  of  the  best  cars,  to  advance  prices. 

Accordingly,  an  advance  of  $50  will  be  made  in  Velie  "Biltwel" 
Six  with  open  bodies  delivered  on  and  after  Jan.  1st,  1917. 
Cars  ordered  and  delivered  prior  to  that  date  will  be  at  the  present  prices: 

Model  28,  five-passenger  Touring,  $1085;  with  detach- 
able Sedan  Top,  $1285;  four-passenger  Companionable 
Roadster,  $1085;  two-passenger  Roadster,  $1065. 

Model  27,  seven-passenger  Six — the  utmost  in  luxury 
and  refinement,  $1550. 

The  only  Velie  car*  excepted  from  this  advance  are  the  following 
exclusively  designed  models: 

Cabriolet,  $1485;  Touring  Sedan,  $1685;  four-passen- 
ger Sociable  Coupe,  $1750;  Town  Car,  $2200. 

With  the  powerful  Velie  Special  Continental  Motor — Timken 
Axles  front  and  rear — long,  easy-riding  Underslung  Springs 
— Multiple  Dry  Disc  Clutch-  Remy  Automatic  Ignition — 
Vacuum  Feed — Push-button  Starting — Everything  in  and  on. 
And  the  famous  Velie  Deep -tufteel,  Genuine  Leather  and 
Curled  Hair  Upholstery.  Better  cars  are  not  built  at  any  price. 

Write  for  Our  Proposition 

Velie  Motors  Corporation,  114  Velie  Place,  Moline,  Illinois 


Bigger — Better — More  Power 
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The  Way  to  Stop 

Overhauling  Expense 


Cars  rattle  to  pieces  quickly  only  l>ccause 
(lie  wear-subjected  bushings  cannot  stand 
the  strain. 

There  are  score*  of  bushings  in  every  car. 
These  bushings  determine  how  much 
service  a  car  will  render  before  it  be- 
gins to  rattle. 

Consider,  for  instance,  one  little  bushing — 
lhe  spring  rye  bushing.  With  every  little 
bump  anil  every  big  bump  the  spring  eye 
bushings  oscillate  on  their  shackle  holts. 
Imagine,  if  you  can.  the  friction  these 
little  bushings  must  successfully  with- 
stand. 

Loose  play  in  the  spring  eye  bushings,  even 
though  it  be  slight,  is  exaggerated  a  lot 
by  the  time  it  reaches  the  body  and  this 
means  excessne  side  swav     With  Iimi»c 


spring  eye  bushings  your  car  will  nut 
"hold  the  road." 
Practically  all  manufacturers  of  high  grade 
ears  and  motors,  practically  every  taxicab 
company  east  of  the  Mississippi,  prac- 
tically all  licensed  racing  drivers,  as  well 
as  practically  all  well-informed  repair- 
men, use  and  recommend  Non-Gran 
bushings. 

Kxpcricucc  and  scientific  tests  have  proven 
time  and  time  again  that  Non-Gran,  al- 
though mure  expensive  to  buy  than 
ordinary  bearing  bronze,  considered  from 
the  viewpoint  of  service,  is  vastly 
cheaper. 

Xo  other  part  of  a  car  is  more  subject  !>■ 
wear  than  the  bushings.  Why?  BeCMIM 
the  purpose  of  a  bushing  is  to  take  the 
WW  between  moving  parts.  Bushing* 
are  the  parts  that  wear  out 


One  big  rcMOM  why  high  grade  cars  give 
years  longer  service  is  because  their  bush- 
ings are  made  of  Non-Gran  instead  of 
the  usual  run  of  bearing  bronze 

I  f  you  are  not  the  fortunate  owner  of  a  car 
equipped  with  bushings  of  N'on-Gran, 
be  sure  your  repairman  gi\cs  yon 
Non-Gran  bushings  throughout  the 
next  time  your  car  is  down. 

By  so  doint;  you  will  save  hundreds  of 
dollars  in  future  repair  bills  and  your  car 
will  be  equipped  with  the  same  flaw- 
less, long-wearing  bushings  that  enable 
quality  built  cars  to  deliver  from  two 
to  live  titties  the  service  of  cheaper 
i  .irs 
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The  Jordan  Sedan,  correct  in  every  line,  tow.  as  it  the  1917  fashion,  finished  in  exquisite  colors  and  upholstered  with  a 
choice  of  rich  domestic  fabrics  or  the  most  expensive  French  tapestry 


Jordan  Success 

SUCCESS — instantaneous  and  complete,  has  come  to  the  Jordan. 
The  Jordan  idea  of  a  high  grade  standard  chassis,  with  a  choice 
of  distinctive  custom  style  bodies,  has  won  nation  wide  approval. 

Thousands  of  persons  of  good  taste,  grown  weary  of  commonplace 
things,  had  long  been  waiting  for  a  distinctive  car. 

Twenty-six  hundred  dealers,  knowing  the  keen  public  demand 
for  distinctive  appearance,  comfort,  service,  and  performance,  made 
application  for  the  Jordan  line. 

Hundreds  of  Jordan  cars  are  now  in  the  hands  of  happy  owners. 
Having  set  the  standard  of  style,  price,  and  quality  in  the  medium 
price  field,  Jordan  acknowledges  the  sincere  flattery  of  imitation,  and 
gladly  accepts  the  responsibility  of  style  leadership. 

Those  producers  of  other  cars,  who  are  advancing  prices  in  a  sincere 
effort  to  equal  Jordan  standards  in  appearance,  finish,  and  appoint- 
ments, do  us  honor. 

But  Jordan  aspirations  extend  beyond  mere  style  leadership. 
Jordan  inspiration  is  a  quality  ideal  of  which  distinctive  appearance 
is  the  outward  expression,  to  be  sure. 

But  of  even  greater  significance  is  Jordan  performance,  expressing 
collectively  the  spirit  of  each  individual  workman — a  spirit  which 
money  cannot  buy,  possible  only  under  conditions  created  by  a  limited 
production  and  Jordan  methods  of  manufacture  and  inspection. 
Jordan  success  has  demonstrated  that  the  dominant  desire  of  the 
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The  Jordan  Four  Passenger  Coupe,  produced  in  limited  numbers,  upholstered  in  domestic  fabric  ot 
French  tapestry.    All  passengers  face  forward 


experienced  buyer  is  for  distinctive  appearance,  distinctive  comfort, 
distinctive  reliability,  and  distinctive  performance. 

The  individuality  of  Jordan  appearance  and  the  quality  of  Jordan 
comfort  was  immediately  established. 

Jordan  Performance 

It  remained  for  dealers  and  owners,  long  experienced  in  the  use  of 
the  finest  cars  produced  in  the  world,  to  establish  beyond  question, 
the  quality  of  Jordan  performance  and  service. 

Within  ninety  days  the  Jordan  had  taken  its  place  in  the  front  rank 
of  the  world's  greatest  motor  cars. 

John  G.  Dale,  who  sold  the  Simplex  in  New  York  for  years,  found  the 
critical  New  York  public  keen  for  Jordan  style  when  he  gave  the 
car  its  metropolitan  introduction. 

He  wanted  to  know  how  the  car  performed,  so  he  drove  it  500  miles 
with  perfect  satisfaction,  taking  it  over  the  crest  of  Fort  George  Hill 
on  high  gear  at  25  miles  per  hour. 

George  R.  Bentel,  distributor  of  the  Mercer  and  Jordan  on  the 
Pacific  Coast,  got  his  first  shipment  of  Jordans  by  express. 

Two  cars  were  to  be  shipped  on  the  boat  from  Los  Angeles  to  San 
Francisco  for  display  in  that  city.  The  boat  sailing  was  cancelled 
and  they  were  sent  over  the  mountains  five  hundred  miles  in  twenty- 
two  hours  on  high  gear  all  the  way. 

California  people,  the  most  experienced  motor  car  buyers  in  America, 
proclaimed  the  Jordan  a  big  hit. 


The  Jordan  Limousine  is  tow  to  the  point  of  distinction,  exclusive  in  style  and  comfort,  upholstered  in  French  tapestry 
or  imported  cloth,  with  seats  arranged  for  a  woman's  complete  comfort 


Galbraith  Miller.  Jr..  Milwaukee  distributor  of  the  Jordan  and 
Mannon,  gave  the  Jordan  the  next  supreme  test. 

The  first  car,  upon  receipt,  was  immediately  entered  in  a  500  mile 
reliability  tour.    It  came  through  with  a  perfect  score. 

Babbitt-Poison,  distributors  of  the  Jordan  and  Buick  in  Arizona, 
contracted  for  their  allotment  of  Jordan  cars  by  telegraph. 

They  sold  the  first  two  to  the  Kike  Stage  Line,  running  between 
Phoenix  and  Globe. 

The  Jordan  negotiated  the  entire  distance  of  140  miles  over  the 
Tombstone  Divide,  without  changing  a  gear. 

Babbitt-Poison  say  the  Jordan  has  more  power  on  high  gear  than 
any  car  they  ever  tried  out. 

Robert  McCurdy,  for  years  distributor  of  the  Pierce-Arrow  in  Pitts- 
burgh, drove  his  first  Jordan  car  from  Pittsburgh  to  Philadelphia,  302 
miles,  in  nine  hours  and  fifty  minutes  on  high  gear. 

"I  have  made  the  trip  twenty-eight  times  before,"  said  Mr.  McCurdy, 
"but  never  before  made  the  entire  distance  on  high." 

F.  A.  Hinchcliff'e,  for  fourteen  years  distributor  of  the  Winton  in 
Boston,  took  his  first  Jordan  car  on  a  500  mile  test  trip  around  New 
England.    It  startled  him  with  its  performance. 

Then  came  a  test  in  the  hands  of  an  individual  owner,  when 
E.  A.  Oviatt  sent  Joe  Denton,  his  driver,  on  a  transcontinental  trip 
from  Akron,  Ohio,  to  Santa  Barbara,  California,  at  almost  record  speed. 

The  Jordan  averaged  25  miles  per  hour,  across  desert  and  mountain, 
arriving  in  perfect  condition  at  the  winter  home  of  Mr.  Oviatt. 

E.  H.  Habersham,  Jordan  and  Reo  distributor  in  Baltimore,  took 
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his  first  Jordan  car  from  Cleveland  to  Baltimore,  over  four  mountain 
ranges,  in  16  hours  on  high  gear. 

Such  performance  only  confirms  the  impression  of  Mr.  Jordan,  who 
drove  the  first  model  car  built,  five  thousand  miles  almost  with- 
out stopping,  and  going  over  Uniontown  Hill  in  Pennsylvania,  at  35 
miles  per  hour  on  high  gear. 

In  this  way  Jordan  performance  and  service  have  been  proved 
by  every  dealer,  and  every  owner,  who  proudly  drives  this  car. 

Jordan  distinction  and  quality  have  been  established  in  a  hundred 
different  ways. 

The  success  of  the  chassis  is  founded  upon  its  mechanical  excellence. 
It  is  light  —  the  lightest  on  the  road  for  its  piston  displacement 
and  wheel  base,  with  unusual  flexibility  of  applied  power. 

It  will  demonstrate  on  any  road,  or  any  hill,  with  any  stock  car  made. 
The  chassis  includes  all  the  universally  approved  mechanical  units. 
It  is  economical,  with  over-sized  tires  and  perfect  carburetion. 
The  wheel  base  is  127  inches. 

If  any  well-informed,  critical  individual  set  out  to  build  a  car  to  suit 
himself  he  would,  if  he  chose  to  build  without  experiment,  pick  the 
same  units  that  are  found  in  the  Jordan. 

Continental  built  the  modern  high-speed,  six-cylinder  motor, 
especially  for  the  Jordan. 

Jordan  equipped  it  with  Bosch  D.  U.  6.  ignition,  A.  C.  spark  plugs, 
and  Bijur  two-unit,  six-volt  starting  and  lighting  system. 

Stromberg  designed  the  carburetor,  horizontal,  plain  tube  type. 

Russell  Begg,  the  Jordan  engineer,  designed  a  perfectly  balanced 
chassis  and  chose  Vanadium  steel  springs,  59  inches  in  the  rear 
and  37  inches  in  front,  2%  inches  wide,  semi-elliptic. 


/JORDAN  \ 


The  Jordan  Four  Passenger  Sport  Model,  the  most  distinctive  car  in  America,  selling  at  $1750,  including 
wire  wheels.    A  model  for  red-blooded  young  men 


The  Jordan  Seven  Passenger  Luxury  car  which  started  the  nation  wide  demand 
(or  better  quality  in  medium  priced  ears 


Timken  built  the  axle.    Timken  bearings. 
Fedders  built  the  diamond  core  radiator. 
Jordan  equipped  it  with  Boyce  motometer. 

Gemmer  built  the  steering  gear  and  gave  the  car  its  short  turning 
radius. 

Brown  Lipe  designed  the  multiple  disc  dry  plate  clutch,  and  three 
speed  transmission. 

Jordan  provided  the  extra  long  levers  and  adjustable  pedals. 
Willard  built  the  Storage  Battery. 

Firestone  furnished  the  tires  35  x  \Vi  with  non-skid  in  the  rear. 

Stewart- Warner  designed  the  vacuum  feed,  and  Jordan  gave  the 
car  its  complete  equipment,  composed  of  the  finest  accessories  built 
in  America. 


Jordan  custom  style  bodies  have  established  a  new  ideal  in  finish 
and  quality  of  detail  at  which  other  manufacturers  are  now  aiming. 

It  is  the  first  American  car  in  which  body  lines,  finish,  and  body 
arrangement  in  their  relationship  to  the  mental  and  bodily  comfort  of 
the  passengers,  are  given  first  consideration. 

Women,  who  have  a  broader  appreciation  for  the  finer  things  in 
motor  car  finish  and  comfort,  favor  the  Jordan.  In  it  a  woman  finds 
a  new  kind  of  comfort  and  proper  poise. 

In  the  Seven  Passenger  Luxury  car,  Marshall  cushion  springs,  in- 
troduced by  Jordan,  add  an  element  of  luxury  which  must  be  felt  to 
be  understood. 

The  woman's  judgment  is  quickly  endorsed  by  the  man  of  the 
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The  Jordan  Sixty  Roadster,  low  and  rakish,  mth  seals,  steering  pillar,  windshield,  levers,  and  pedals 
arranged  /or  the  man  who  chooses  to  be  a  little  bit  different 

family  who  recognizes  the  advantage  of  buying  high  priced  quality 
at  a  medium  price. 

People  who  understand  the  art  that  lies  in  simple,  distinctive  body 
lines,  would  choose  the  Jordan  Seven  Passenger  Luxury  car. 

The  red-blooded  young  man  who  loves  a  car  that  will  get  up  and  go, 
a  car  low  and  rakish  in  line  and  snappy  in  detailed  appointments, 
picks  the  Sport  Model  or  the  Jordan  Sixty  Roadster. 

Those  who  know  the  pleasing  cleanliness  and  exclusive  comfort  of 
the  enclosed  type,  prefer  the  Jordan  closed  cars. 

They  know  that  distinction  lies  in  the  proper  choice  of  color, 
texture,  finish,  and  materials  as  well  as  in  the  body  lines. 

Jordan  enclosed  types  are  fashionably  low  and  correct  in  line. 

Jordan  designers  know  that  comfort  for  the  well-dressed  woman 
depends  upon  the  seating  arrangement,  the  substantial  anchoring  of 
the  body  to  the  frame,  and  the  proper  construction  of  the  roof  to  avoid 
annoying  rattles  and  disagreeable  rumbles. 

Too  often  the  comfort  of  a  woman  has  been  sacrificed  because  her 
hat  is  constantly  striking  the  back  of  the  car. 

Too  frequently  the  driver  has  been  crowded  to  make  more  room 
for  the  passengers  in  the  rear. 

The  desire  to  escape  the  commonplace  has  encouraged  Jordan  to 
finish  the  enclosed  models  in  exquisite  colors  and  to  upholster  them 
with  a  choice  of  rich  domestic  upholstery  or  fine  French  tapestry. 

This  is  exclusively  a  Jordan  idea. 

It  is  the  Jordan  policy  never  to  appoint  a  dealer  before  deliveries  can 
positively  be  made. 

It  is  a  Jordan  record  that  cars  scheduled  for  delivery  to  dealers  have 
been  delivered  exactly  as  agreed. 

Jordan  production  will,  of  course,  have  to  be  increased,  but  this 


The  Factory 

Ground  was  broken  for  the  first  Jordan  building  on  the  right  April  S,  1916.    The  company  had  outgrown  its  quarters  September  1. 

The  new  building  on  the  left,  now  being  erected,  doubles  its  capacity 


must  be  accomplished  without  sacrifice  of  care  in  manufacturing  and 
the  closest  attention  to  inspection. 

A  new  addition  to  the  plant  which  will  double  its  capacity  has, 
therefore,  been  found  necessary.  This  is  now  in  course  of  preparation. 

The  Jordan  is  represented  by  well  established  dealers  of  recognized 
standing  in  many  of  the  most  important  territories  of  the  country. 
In  others  the  choice  is  yet  to  be  made. 

The  increased  daily  production  to  take  effect  January  1,  will  enable 
the  Jordan  Company  to  provide  immediate  deliveries  to  fifteen  new 
dealers. 

The  qualifications  necessary  to  successful  representation  of  the 
Jordan,  and  a  list  of  those  cities  to  which  preference  will  be  given, 
will  be  furnished  to  responsible  persons  upon  application. 


Seven  Passenger  Luxury  car 
Four  Passenger  Sport  Model 

(wire  wheels  regular) 
Jordan  Sixty  Roadster 


$16S0 
IT  SO 


Jordan  Sedan  $2350 
Jordan  Four  Passenger  Coupe  2300 
Jordan  Limousine  3000 
(wire  wheels  $100  extra) 
Prices  F.  O.  B.  Cleveland 


JORDAN  MOTOR  CAM.  COMPANY 


CLEVELAND  OIIO 
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The  finest  commercial  bodies  made  anywhere  in  the  United  States  are  turned  out  at 
the  Babcock  plant  at  Watertown,  New  York. 

The  finest  and  most  durable  materials  combined  with  a  patented  steel  construction 
make  these  bodies  lighter  and  stronger  than  any  others,  while  the  absolute  appropriateness 
of  their  design  and  finish  stamp  them  at  once  as  signally  distinctive. 

With  a  steel  skeleton  for  a  base,  a  structure  of  the  finest  native  hardwoods  (largely 
ash),  and  gTeat  one-piece  aide  panels  of  Vehisote,  the  material  that  can  neither  crack, 
check  nor  blister,  Babcock  panel  bodies  present  an  opportunity  to  every  buyer  of  a  delivery 
car  in  the  U.  S.  because  they  are  built  to  last  a  business  lifetime.  (We  built  carriages 
that  way  for  50  years,  and  carriage  buyers  say  "Babcock"  the  way  jewelry  buyers  say 
Tiffany.) 


Their  finish  (secured  by  ten  and  twelve 
separate  coats  and  rubbings)  is  brushed 
on  to  endure  and  shine  through  rain 
and  storm  and  blistering  sun.  Lines 
and  colors  are  pleasing  to  the  eye,  and  the 
body  as  a  whole  is  a  moving  advertisement 
of  the  owner's  good  taste  and  pros- 
perity. 

And  all  this  at  a  retail  price  not  much 
more  than  is  charged  for  the  shoddy  jobs 
you  see  racked  and  faded  by  a  few  months' 
use — and  less  than  truck  manufacturers 
are  compelled  to  charge  for  bodies  not  so 
good. 


It  is  made  possible  by  Babcock  know- 
how  (50  years  in  the  making);  Babcock 
facilities,  big  capacity,  exceptional  natural 
advantages  that  cut  down  overhead,  and 
the  Babcock  ideal  of  the  best  first— only — 
and  always. 

Dealer*  in  commercial  bodies  of  all  descriptions, 
open  and  closed,  trucks,  hearses  and  jitneys! 

Agent*  for  Ford,  Ford  extensions,  Dodge,  Max- 
well and  all  other  makes! 

Manufacturer*  of  ton,  three-quarter,  and  half- 
ton  trucks! 

You  can  deal  with  us  in  any  volume  to  your 
advantage. 


Write  us  to  show  you  how. 


Plats*   mention   Tb*   Automobile   when    writing    to  Advertlaan 
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Send  cone  today  (at 
our  expense)  and 
let  us  make  up  a 
LEA THER TEX 
Facing  for  your 
tests  gratia. 


Cone  Clutch  Facings 


(Fully  Protected  by  Patents) 

have  just  been  ordered  by  one  leading 
carmaker.  LEATHERTEX  Facings 
will  be  found  on  all  1917  models  of  this 
car.  That's  because  LEATHERTEX 
Facings  are 

— More  resilient  than  all-leather. 

— More  durable  than  all-leather. 

— Cheaper  than  all-leather. 

— Available  in  thicknesses  not  to  be 
had  in  all-leather. 

For  these  same  reasons  more  than  twenty  widely- 
known  pleasure  car  and  motor  truck  manufacturers 
are  now  using  LEATHERTEX.  LEATHER- 
TEX is  a  combination  of  specially-tanned  leather 
and  textile — the  two  being  actually  merged  into 
one. 


HIDE,  LEATHER  &  BELTING  CO. 

2  2  7  B  S.   Meridian    Street,     Indianapolis,    I  n  d . 

Detroit     Office:     406    Kerr    B  I  d  f .     W.   C.   DuComb,    Jr.,    Specie!  Representative 

Please   mention    The    Automobile    when   writing    to  Advertlaere 
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Electric  Auto-Lite 


A  Triumph  For 
Auto-Lite  Principles 

<J  It  is  extremely  gratifying  to 
know  that  the  early  Auto-Lite 
conception  of  the  proper  voltage 
for  electric  starting  and  lighting 
systems  has  now  been  widely 
adopted. 

We  were  the  first  to  advocate 
and  built  a  six  volt  separate  unit 
system. 

tj  So  we  are  naturally  flattered 
to  find  that  practically  without 
exception  other  makers  have  fol- 
lowed our  lead. 


The  Electric  Auto-Lite  Co. 


Head  Office  and  Factory 
Toledo  ....  Ohio 


Detroit  Sale*  Office 
IS 07  Kreege  Bldf. 


Home  of  the  Electric  Auto-Lite  Company 

T  li*..  buildings,  of  th«  moet~  modern  construction,  contain  approximator  422.000  iqu.tr  foot  of  floor  space.  They  ere  equip 
with  ths  moot  approved  modem  machinery  and  are  turning  out  1400  complete  Iter  ting  end  lighting  systems  every  day. 
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AS  CON  STAN 
AS  NIAGARA 


TOR  CARS     MOTOR  TRUCKS  TRACTORS 

LONfeviFC.  CO.,  DETROIT,  MICH. 

MAKERS  of  Gasoline  Engine  Cooling  Systems 

Pleai*  mention   Th«  AotomoblU  whia   writing   to  Advertisers 
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The  Foundation  of  United  Service 


An  Efficient  Organization 
and  Modern  Equipment 


1  I  'HIS  huge  building  will  house  the  new  semi-finishing 
*■  mills  in  our  plant  "B"  now  being  built. 
Of  most  modern  construction  it  affords  more  light  and  com- 
fort than  is  the  usual  case  in  mill  building.  Being  light  and 
clean  with  all  machinery  electrically  operated,  the  building 
will  employ  many  efficient  makers  of  "United"  Alloy  Steels. 
Our  efficient  equipment  and  experienced  organization  are  re- 
sponsible for  the  reputation  enjoyed  by  "United"  Alloy 
Steels. 


Chrome  Nickel 
Chrome 

Silico  Manganese 


Chrome  Vanadium 

Special  Analysis 
Nickel 

Chrome  Silico  Manganese 

Magnet 


UNITED  ALLOY  STEEL  CORPORATION 

Successor*  to 

The  United  Steel  Company 
Basic  Open  Hearth  Heroult  Electric 


CANTON,  OHIO 
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THE 

FEDDERS 
RADIATOR 

is  a  product  of  the  best  workman- 
ship. It  is  subject  to  thorough  test. 
We  give  our  product  its  character. 
But  you  can  judge  it  best 
where  it  is  in  actual 


In  the  mechanical  world  more  than 
in  any  other  a  commodity  can  be 
judged  by  the  company  it  keeps. 
The  quality  of  the  car  and  truck 
on  which  you  will  find  the  Fedders 
Radiator  is  the  best  foundation  for 
its  reputation.  What  better  foun- 
dation can  a  radiator  have  for  its 
reputation,  among  non-users. 

The  manufacturer  producing  a  rep- 
utable product  has  learned  to  ask 
not  whether  a  thing  is  popular,  but, 
"With  whom  is  it  popular?"  You 
will  find  Fedders  Radiators  on 
some  of  the  best  makes  of  pleasure 
cars  and  on  the  largest  and  most 
successful  trucks.  A  number  of 
car  manufacturers  have  used  the 
Fedders  Radiators  since  they  were 
first  made — nearly  twenty  years 
ago. 


FEDDERS  MFG.  CO. 

BUFFALO  N.  Y. 
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Steering  Spindle  Bolts 


These  bolts — like  spring-  bolts — are  subject  to  unusual  wear  and 
severe  road  shocks. 

We  test  and  select  the  stock  to  your  specification,  heat  treat  it  to 
give  a  hard  wearing  surface  and  a  tough,  shock-resisting  core. 

In  quality  of  steel,  finish  and  accuracy  we  can  give  you  the  same 
results  you  would  insist  on  from  a  "department  in  your  own  plant." 

THE  STEEL  PRODUCTS  CO.  (Main  Plant) 


CLARK  WOODIRD. 


CLEVELAND,  O. 


Special  Welded  Parts 


Many  difficult  problems  of  chassis  design 
have  been  economically  solved  by  welding 
forgings  to  steel  shafts  or  tubing. 

The  reliability  of  this  construction  is  best 
proven  by  its  long-continued  use  in  some 
of  the  leading  motor  cars. 

Keep  this  process  in  mind  and  let  us  have 
your  inquiries  on  any  such  work  you  con- 
template. 

Michigan  Electric  Welding  Plant 

Hart  Ave.  Detroit,  Mich. 


Chassis  Bolts 


In  distinction  to  the  fine  hardened  and 
ground  bolts  shown  above  there  are  many 
bolts  used  for  general  chassis  work  which 
can  be  produced  to  best  advantage  in  this 
plant. 

Setid  for  blue  prints  showing  general  types 
we  can  produce. 

THE  LIST  INCLUDES 


Brake  Bolts 
Housing  Bolts 
Support  Bolts 


Transmission  Bolts 
Radiator  Bolts 
Rod  Connections 


and  others  names  of  which  are  not  so  well 
standardized. 


Metals  Welding  Plant 

Ave. 


.  O. 
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A  MELODY 
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F  A  GREAT^ 
musician  had  to 
shift  gears  twice  to  get 
from  treble  to  bass 

and  throw  his  clutch  out  to 
change  from  flats  to  sharps, 
think  how  hampered  he 
would  be.  He  couldn't 
play  a  masterpiece. 

When  you  dnve  an  Owen 
Magnetic  you  play  a  master- 
piece. You  play  a  masterpiece 
of  driving  without  the  rigid 
hampering  of  gears  or  clutch. 
The  mechanical  clutch  pedal 
and  gear  lever  you  are  familar 
with  is  replaced  in  the  Owen 
Magnetic  by  a  little  controller 


■  j      -  •  .  -           —  /  u.vtr 
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Smoothing  the  Rough  Roads 

And  over  the  rough  roads,  or  roads  rough  and  smooth 

in  spots  where  other  cars  must  come  back  to  second  for  the  bad  spots 
and  don't  bother  to  go  forward  into  high  for  a  comparatively  smooth  sixty 
feet  of  road,  you  play  in  and  out,  you  flash  up  and  down  as  easily  as  a 
sunbeam  playing  on  a  wall.  You  are  in  high  at  a  finger  touch,  in  first  at  a 
finger  touch  to  ease  out  of  a  bad  hole,  in  first,  in  second,  in  high,  with  all 
the  infinite  variations  in  between,  playing  your  motor  speed  with  a  touch  and 
your  infinitely  varied  gear  speeds  at  a  touch,  playing  both  together  as 
Paderewski 's  master  fingers  play  a  sonata,  and  riding  over  the  rough  roads 
with  ease  and  comfort  heretofore  unknown. 

The  Feel  of  It 

And  the  feel  of  the  way  the  Owen  Magnetic  rides! 

You  want  to  know  what  real  luxurious  floating  motion  really  feels  like, 
don't  you  ?    Then  you  must  ride  in  an  Owen  Magnetic  or  an  Aeroplane. 

There  is  no  hard,  rigid  grip  of  clutch  taking  hold,  or  powerful  propulsive 
force  from  a  series  of  explosions,  coming  in  contact  with  the  inertia  of 
propeller  shaft,  transmission  and  rear  wheels,  and  jerking  them  into  motion. 
The  action  in  the  Owen  Magnetic  which  corresponds  to  this  is  the  start  of  a 
gende  flow  of  an  electric  current — driving  across  an  air  space,  gradually,  gently 
but  firmly,  grasping  the  propeller  shaft  turning  it  around  with  a  flexible  magnetic 
drive  in  which  all  the  intermittent  power  impulses  of  the  engine  are  absorbed. 

BAKER  R  &  L  COMPANY,  Inc.  Cleveland,  ohio 
manufacturers  of  OWEN  MAGNETIC  MOTOR  CARS 

Salesrooms:  New  York  Boston  Philadelphia  Chicago  San  Francisco 
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We  Will  Protect 
Your  Rights  and  Ours 

A  Declaration  of  Intent  and  Determination 
by  the  Fisher  Body  Corporation,  the  World's 
Largest  Builder  of  Automobile  Bodies 

AN  effort  is  being  made  to  establish  design  patent  rights  to  the  commonly  accepted  type 
of  Convertible  "All  Season"  automobile  body. 

If  successful  this  effort  would  impose  on  the  buyer  ot  every  motor  car  equipped  with  such  a 
body  an  arbitrary  and.  \vc  believe,  an  unjust  tax. 

We  deny  the  right  of  any  organization  or  individual  to  levy  such  a  tax,  and  we  herewith 
announce  our  determination  to  resist  with  every  means  at  our  command  any  action  which 
may  be  brought  against  us  to  this  end. 

We  believe  that,  in  this  stand,  we  also  represent  the  just  rights  of  every  motorist,  every  motor 
car  dealer  and  every  motor  car  manufacturer. 


Here  Are  the  Facts 


Our  position  is  based  on  our  l»elief  that  this  effort 
is  unwarranted  in  view  of  the  prior  history  of 
the  art. 

Coaches  equipped  with  removable  or  collapsible 
side  window  structures  were  in  common  use 
long  before  motor  cars  became  general. 

Bodies  of  this  type  were  mounted  on  European 
motor  car  chassis  more  than  ten  years  ago. 

We  ourselves  have  for  some  time  built  bodies  of 
this  type,  following  in  our  general  designs  the 
well-known  and  long  established  ideas  of  English 
and  French  body  builders,  as  described  and  illus- 
trated in  technical  journals,  and  confirmed  by 
our  own  engineer's  personal  observations  abroad. 

We  believe  that  these  Fisher-built  bodies,  with 
which  we  supply  the  great  motor  car  manufac- 
turers of  America,  exemplify  the  highest  degree 
of  refinement  yet  given  this  well-known  type. 


Fishcr-built.  Sashes 


Even    the    hardware  is 
throughout  arc  of  steel. 

The  glass  sashes  of  doors  and  windows  alike  slide 
into  recessed  compartments  at  their  base. 

An  ingenious  detail  permits  partial  opening  of  the 
glass  sashes  to  any  degree — a  highly  desirable 
advantage  as  compared  with  bodies  whose  sashes 
must  stand  either  tight  shut  or  wide  open. 

Each  pillar  is  equipped  with  a  lock  and  swivel 
hinge  permitting  its  complete  removal  and 
storage  in  a  compartment  under  the  scat,  thus 
making  every  part  of  the  body  self-contained. 

We  have  spared  no  effort  to  make  these  Fishcr- 
built  Convertible  bodies  absolutely  noiseless. 
Padded  compartments  for  panels  and  pillars 
combine  with  accurately  fitted  workmanship  of 
the  world's  most  experienced  body  builders  to 
attain  this  end. 


Our  Future  Course 

We  believe  our  pride  in  these  bodies  is  justified. 

We  will  continue  to  build  them. 

We  will  promptly  defend  ourselves  against  any 
effort  to  hamper  us  in  their  production  or  to 
compel  us  to  sell  them  at  an  inflated  price. 

FISHER  BODY  CORPORATION 

DETROIT,  MICHIGAN 
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GUARANTY 
PLAN 


GUARANTY 
PLAN 


Per  Day 


This  is  the  cost  to  you  per  $1000.  car  of  financ- 
ing your  winter  Storage  on  the  Guaranty 
Acceptance  Plan. 

If  because  of  local  needs  or  legal  limitations 
your  own  bank  can  not  give  you  all  the  assist- 
ance you  require  to  finance  your  winter  storage, 
write  us  for  the  facts  about  the  Guaranty 
Acceptance  Plan. 

We  will  help  you  buy,  for  storage,  as  many  cars  as  good  busi- 
ness judgment  dictates  that  you  should  buy— on  the  cheapest 
and  soundest  basis  upon  which  borrowing  was  ever  done. 

Mail  this  coupon  or  wire  the  amount  you  need  and  on  what 
cars  you  wish  to  borrow.  Send  also  your  distributor's 
name  if  you  are  not  a  direct-from-factory  buyer. 

GUARANTY  SECURITIES  CORPORATION 

Incorporated  under  N.  Y.  State  Banking  Law* 

New  York  City 


Mnkr*  nf  MM  t 

Umkm  «f  tredw  wprawntod  

If  you  nrr  distributor  .'  Iwri-  

If  yon  iter  direct  fmlnr)  dr«l.-r  >  h.Tr 

If)'  %r.'  •iitMlrnl.r  lierr  

N»m.-  ..f  MMlfcrtw  

,\ddr<*««  of  DiHtribnlnr  

Ni>.  i.f.  iir.  I»I7  Contrail  

s..  ..f  truck.  KIT  Contract  

UcaiicllnMKWMMMKa  vlnler  «t<ir- 
u*c  <m  rnr.  iiinnuntinc  wholesale 

MK  

I  (""i,"^*  J  GUARANTY  HKTAIL 

PLAN  an  awrhwkad  


A.  Nov.  30 
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Foi/r  Top  I,y  t/p 
For  f/ie  Winter 


snow 


and  your  side-curtains  in  daily  use. 
For  many  months  you  will  need  their 
protection  from  cold,  wind  and  s 
Are  they  grey  and  dusty  from  the  summer's  dust  and  wear?  If  you 
knew  of  a  preparation  with  which  you,  yourself,  could  easily,  quickly, 
and  inexpensively  make  top  and  side  curtains  look  like  new— would 
you  buy  it?    If  your  answer  is  yes— ask  your  dealer  for 

JOHNSONS  BLACK  LAC 


and  u  brush  and  use  it  next  Saturday  afternoon. 
It  will  only  take  an  hour  or  two — and  the  car  is 
ready  for  use  immediately.  One  coat  gives  a 
rich,  black,  water-proof  finish — just  like  Dew. 
After  using  it  your  family  will  be  perfectly  recon- 
ciled to  get  along  without  a  closed  winter  body. 
Also  splendid  for  leather  upholstery,  tire  covers, 
auio  trunks,  etc. 


It  gives  as  good  results  on  mohair  as  on  leath- 
er and  imitation  leather  tops.  First  wipe  off 
the  top  and  curtains  and  dry  with  a  cloth. 
If  mohair  —  brush  well  with  a  whisk  broom. 
Then  apply  Johnson's  Black-Lac  with  a  brush 
— It  goes  on  easily  and  quickly  without  a  lap 
or  streak.  Does  not  rub  off  on  the  hands  or 
clothing. 


Worn  Metal  Parts  Made  New 

Johnson's  Black-Lac  should  be  used  to  touch-up  worn,  rusty  fenders,  tire  rims, 
running  boards,  radiators,  lamps,  guards — and  in  fact  all  metal  parts. 


1 1  is  not  only  a  matter  of  making  your  car  look  better, 
but  in  using  Black-Lac  deterioration,  rust  and  des- 
tructive wear  are  prevented. 

If  your  dealer  cannot  supply  you — don't  accept  a  sub- 
stitute— but  send  your  order  direct  to  us — we  will  pre- 
pay the  express  charges.    Use  coupon. 


S.  C  JOHNSON  &  SON 


RACINE 


LONDON 


SYDNEY 


ORDER  COUPON 


8.  C.  JOHNSON  &  SON. 

Dept.  M.  A.  12,  RACINE.  WIS. 

1  onckMe  $1 .25  for  which  plrafr  nfni!  mc  l,y  prepaid 
ItffM  I  quart  of  Johnwi'i  Hl.n  k-t^w' 


I  i  !>■  ■  .  .  . 
r#jr  an4SUH* 
1/y  I'rattr  it. 
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You  Can't  Get  Away  from  Winter  but  You  Can  Be 
Ready  to  Meet  It — And  Keep  Warm — When  It  Comes 

Seven  months  out  of  every  twelve  you  are  driving  in  cold 
weather — and  the  rest  of  the  time  you  arc  driving  straight  to 
meet  it. 

You  can  no  more  dodge  winter,  with  its  freezing  blasts  and  zero 
days,  than  you  can  freeze  water  in  the  glare  of  the  July  sun — 

But  when  the  cold  days  come — and  they  will  be  here  before  you 
realize  it — you  can  be  as  warm  and  comfortable  in  your  car  as  you 
are  at  home,  if  you — 

Tell  Your  Gar  age  man  Today  to  Install  the 

AuTOExHACSTlfeArEB 


lac  BlnrkwHI  Auto  bibautt 

Hrntrr  llMtallad 

Heats  any  car — large  or  small — with  a  current  of  clean,  warmed  air.  A  neat 
register,  level  with  the  floor,  transmits  the  heat  from  air  circulation  chamber  to 
the  car. 

Welded  Throughout — Not  Riveted — Absolutely  Fume  Proof 

Clean  outside  air  circulates  in       asbestos  lined  duct,  surrounding  inside  chamber  of  red  hot  gases 
direct  from  the  exhaust  pipe.   Welded  steel  walls  prevent  intermingling  of  exhaust  gas  and  heating 
air.    Steel  partitions  in  inner  chamber  circulate  hot  gases  3  times  the  length  of  the  heater — 6  feet  in 
all  -insuring  sufficient  heating  area  to  keep  the  largest  car  warm  in  zero  weather. 
The  warmest  nights  are  already  too  cold  for  driving  without 
artificial  heat.    The  days  will  soon  be  as  bad.    The  BLACK- 
WEI. I.  Auto  Exhaust  Heater  is  a  necessity  7  out  of  every  12 
months.  Have  yours  installed  now.  and  use  it  for  all  it's  worth. 

RETAIL  PRICE,  915.00 
ASK    YOUR    DEALER    today,    or    WRITE    US  DIRECT 

DKAI.EK8 — RI.ACKWEM.  Auto  Elliauat  Hrntrr 
la  a  Mt  wlotrr  tiiiKlnr**  hooal'-r.  Srnvonahbt 
NOW.    M'rltr  or  «  Irr  f'ir  dltcounta  and  drlalla. 


DAYTON  WELDING  COMPANY^ 


DAYTON,  OHIO 


itir  i.ir,aIatorr 
■Tin.  itilt  of  Ibe 

Hlu.kwrll  Aoto  ExliauM  Heater 
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IGNITION  — LIGHTING  — STARTING 

THE  car  of  today  requires  that  the  electrical  apparatus  be 
efficient,  fool-proof  and  simple. 

Simplicity  is  especially  desirable,  since  the  owner  is  best  satis- 
fied who  can  feel  that  confidence  which  is  inspired  by  a  thor- 
ough understanding  of  the  engine  and  accessories. 

The  simplicity  of  the  Bosch  Electrical  Systems  is  established.  The 
magneto  is  obviously  as  simple  as  an  ignition  system  could  be;  the 
Bosch  Lighting  and  Starting  Systems  are  equally  as  simple  and  as  effi- 
cient as  the  Bosch  Magneto. 

If  you  desire  the  utmost  efficiency,  reliability  and  freedom  from  compli- 
cation in  the  electrical  apparatus  of  your  car,  specify  Bosch. 

Of  course  you  may  have  catalogues:  write  now. 

BE  SATISFIED  SPECIFY  BOSCH 
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JUST  as  the  weakest  link  of  a  chain  determines  for  all  time  its 
strength  or  weakness,  the  materials  entering  into  an  auto- 
mobile axle  definitely  predicate  its  success  or  failure. 

The  experience  gained  in  building  axles  of  the  highest  quality 
over  a  long  term  of  years  is  the  basis  on  which  the  materials 
used  in  Columbia  Axles  are  determined.  But  we  go  farther 
than  this.  Samples  of  all  materials  received  at  our  factory  are 
inspected  by  a  corps  of  chemical  engineers.  The  slightest  devi- 
ation from  the  established  standard  results  in  instant  rejection. 


J~J 


alt 


f 


This  constant,  unceasing  care  in  the  selection  of  materials  coupled 
with  the  design  that  has  been  proved  beyond  question  through 
years  of  successful  use,  is  responsible  for  the  success  of  Colum- 
bia Axles.  Today  they  are  used  in  thousands  of  the  highest 
grade  motor  cars.  Columbia  Axles  are  an  asset  of  known  value 
to  the  manufacturer,  dealer  or  user  of  the  cars  in  which  they 
are  installed. 

Write  for  The  Columbia  Booklet 

THE  COLUMBIA  AXLE  COMPANY,  CLEVELAND,  OHIO 


XXLEM 
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Raw  Main  Snail  Beating  Cu«* 


Nickel  steel  gears  and  chrome  vanadium 
steel  shafts  are  used  in  all  Brown-Lipe  Qual- 
ity Transmissions. 

In  addition  to  this,  all  Brown-Lipe  Trans- 
mission Shaft  Bearings  are  mounted  in  mal- 
leable cages,  as  illustrated  herewith.  Instead 
of  using  the  transmission  case  itself  as  a  hous- 
ing for  the  shaft  bearings,  malleable  cages  are 
first  mounted  securely  in  the  transmission  case 
and  the  bearings  then  are  assembled  in  these 
securely  mounted  cages. 

These  are  characteristic  of  the  design  and 
manufacture  which  provide  the  user  of  Brown- 
Lipe  Quality  products  every  insurance  against 
trouble,  failure  and  depreciation  that  is  af- 
forded by  long  experience  and  the  most  care- 
ful attention  to  manufacturing  detail. 


BROWN-LIPE 


Rw  Countarahmf  t  Bearing  Cat* 


Rear  View  of  Tranimls- 
•Ion  ShoMlnft  Adjustable 
Bei*rlnftCuitr«  A  ■•cm  bit*. 


BROWN-LIPE  GEAR  CO.      BROWN-LIPE  CHAPIN  CO. 


SYRACUSE     transmissions     N.  Y. 


SYRACUSE 


DIPF  KRKNTI AI,S 


N.  Y. 


KBW  VOIIK.  Tlioa.  J,  Wttfl.  Ml  Wt»t  42d  81,  ClIU'ACu.  K.  Franklin  Pct-rMUi.  122  K.  Ml.-hlzin  At*. 

SAN  FRANCISCO.  A.  II.  Ooatrn.  444  Market  Bt.  HKTIHIIT.  I..  I>,  B.illi.n.  2215  Dlmo  Kavtnca  Bank  Bill* 

rnrvlca  Aitot.  Benjamin  Wlilnak.r.  S.  Norfolk  Ktr«.|,  siraml.  LONDON.  W.  C. 
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To  the  Trade, 

Gentlemen :- 

If  you  have  been  identified  with  the 
automobile  industry  for  any  length  of  time,  you 
know  The  Automobile  Trade  Directory.    Ton  use  it. 
Ton  know  how  indispensable  it  is  to  an  efficient 
buyer. 

Nevertheless,  I  believe  that  the  three 
pa*ee  following  will  tell  you  some  things  about  it 
that  you  do  not  know,  and  will  be  both  interesting 
and  valuable  to  you. 

If,  on  the  other  hand,  you  are  a  new 
roan  in  the  industry,  you  may  be  one  of  tbe  "needles 
in  the  haystack"  that  we  are  trying  to  find  through 
this  advertisement  which  I  am  running  in  the  leading 
trade  papers. 

In  that  case,  the  following  pages  are 
addressed  to  you,  and  it  is  important  that  you  read 

then  carefully. 

Very  truly  yours, 


President . 


You  carrt  keep  house 


This  advertisement  is 
addressed  to  only 
a  few  dealers — 


To  legitimate  automobile  dealers,  sup- 
ply dealers,  garage  and  repair-shop 
owners  who  have  not  received  The  Au- 
tomobile Trade  Directory. 

This  does  not  include  the  man  who 
gets  together  with  a  few  of  his  neigh- 
bors and  buys  a  gross  of  spark  plugs 
at  dealer's  prices. 


We  are  not  trying  to  sell  anything. 

We  are  hunting  for  the  needle  in  the  hay- 
stack— a  certain  few  dealers  out  of  thou- 
sands. 

We  have  to  find  them  to  make  good  on  a 
promise — and  when  we  find  them  we  will 
give  them  without  charge  a  book  which 
costs  us — 


— $100,000  a  year  to  collect,  compile  and 
distribute. 

This  $100,000,  894-page  book  contains  a 
complete  list  of  the  names  and  addresses  of 
every  manufacturer  of  automobiles,  parts, 
accessories,  machinery,  tools  or  material 
in  any  way  connected  with  the  automobile 
industry,  together  with  the  trade  names 
of  their  products,  and  in  many  cases  a 
detailed  description  of  each — all  classified 
and  indexed,  so  that  it  takes  but  a  moment 
to  find  all  the  manufacturers  of  any  par- 
ticular line. 

This  book  hangs  on  the  desk  of  practically 
every  purchasing  agent  of  these  manufac- 
turers, and  also  on  the  desk  of  the  buyers 
of  practically  every  wholesale  or  retail 
supply  house,  automobile  dealer,  garage 
and  repair  shop  in  the  United  States. 

If  it  does  not  hang  on  your  desk,  you  are 
one  of  the  "needles  in  the  haystack"  that 
we  are  trying  to  find  by  this  advertise- 
ment. 

It  should  hang  on  your  desk  for  the  same 
reasons  that  it  hangs  on  the  desks  of  all 
the  other  men  in  the  industry 

Because  it  is  a  convenience 

You  cannot  keep  in  any  usable  way  the 
thousands  of  catalogs  of  every  size  and 
description  which  you  get  in  the  mail — 
even  if  you  have  the  time  and  inclina- 
tion to  do  it  and  the  necessary  space. 
Even  if  you  kept  every  one  you  received, 
you  could  never  have  a  complete  file. 

One  dealer  we  know  of  by  actual 
count  received  369  catalogs  dur- 
ing one  month,  ranging  in  size 
from  a  geography  to  a  pocket 
brochure. 


Digitized  by  Google 


(without  this  $100,000  book 


As  a  mailer  of  fact,  it  cost  us  $i  12.63443  to  collect,  com  file  and  distribute  this  book  during  1916. 


In  The  Automobile  Trade  Directory  you 
can  find  in  a  few  seconds,  grouped  together 
conveniently,  all  the  spark  plug  makers, 
all  the  tire  makers,  all  the  lamp  makers,  all 
the  battery  makers,  all  the  makers  of  any 
device  allied  with  the  automobile  industry. 

Because  it  is  a  necessity 

You  must  have  some  place  to  turn  to 
quickly  for  complete  and  condensed  buy- 
ing information.  The  Automobile  Trade 
Directory — and  nothing  else — gives  this 
to  you. 

Because  it  is  reliable 

It  costs  thousands  of  dollars  every  year  to 
keep  the  editorial  matter  in  The  Automo- 
bile Trade  Directory  absolutely  accurate. 
"We  could  have  it  fairly  accurate  and  save 
$10,000  a  year,  but  a  directory  that  isn't 
complete  is  useless.  For  13  years  The 
Automobile  Trade  Directory  has  proved 
to  be  the  only  absolutely  complete  buyer's 
reference  book  in  the  field. 

Because  it  is  the  standard 
catalog  of  the  industry 

You  can  find  in  the  Directory  the  names 
and  addresses  of  every  manufacturer,  with 
the  trade  names  of  his  products,  and 
illustrations  and  descriptions  of  thousands 
of  articles.  Many  of  the  most  progressive 
manufacturers  have  incorporated  in  it  their 
entire  catalogs  displaying  complete  lines 
with  full  buying  information,  including 
types,  list  prices,  discounts — and  the 
number  is  steadily  increasing. 
You  can  buy  much  of  your  stock  directly 
from  cuts,  descriptions,  prices,  discounts 
given  in  The  Automobile  Trade  Directory, 
without  having  to  take  the  trouble  and 
waste  the  time  in  writing  to  the  manufac- 
turer. 


We  have  guaranteed  the  manufacturers 
who  advertised  in  The  Automobile  Trade 
Directory  in  1916,  that  a  copy  of  this 
directory  would  be  sent  to  every  single  pur- 
chasing agent  of  every  company  manufac- 
turing automobiles,  motor  trucks  and 
motors  and  to  every  single  legitimate 
automobile  dealer,  supply  house,  garage 
and  repair  shop  in  the  United  States.  We 
have  promised 

not  99.44%  but  100% 
circulation 

— as  nearly  as  this  is  humanly  possible — 
and  we  intend  to  make  good  on  this 
promise. 

We  own  the  most  complete  and  accurate 
list  that  has  ever  been  compiled.  We  have 
sent  a  copy  of  The  Automobile  Trade 
Directory  to  every  one  of  the  48,731  names 
on  this  list. 

To  locate  the  few  needles  in  the  haystack, 
which  we  may  have  missed,  we  are  search- 
ing for  them  through  advertisements  in 
the  leading  trade  papers. 

If  you  are  a  legitimate  dealer  and  have 
not  received  during  1916  a  copy  of  The 
Automobile  Trade  Directory,  write  us  on 
your  business  stationery  and  we  will  send 
you  absolutely  free  of  charge  this  $100,- 
000  book  to  hang  on  your  desk,  without 
which  you  can't  "keep  house"  efficiently. 
Don't  postpone  this — you  might  forget  it. 
Do  it  now— you  need  this  book. 


President 
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SI  LVERTOWNS 


The  President  of  the  Peninsula  Rapid  Transit  Co., 
San  Mateo,  Cal.,  wrote: 


T  BADE    MARK  G^Ild       AVC^gC  is 

7,000  Miles  on  Silvertowns" 


After  every  other  tire  had  failed,  the  Peninsula  Rapid  Transit 
Co.,  in  San  Mateo,  Cal.,  equipped  its  enormous  10,000-pound, 
2  4 -passenger  busses  with  Goodrich  Silvertowns. 


For  a  year  they  battered  and 
thumped  those  Silvertowns — the 
strain  was  terrific. 

Then  President  Pearson  of 
the  Company  wrote  to  us: 

"We  are  satisfied!  There  is 
nothing  better  than  Silvertowns 
on  the  market.  Our  grand  aver- 
age is  7,000  miles  per  tire." 

Think  of  itl  If  Silvertowns 
will  endure  such  strain  in  bus 
service,  how  much  more  they 
can  do  on  your  car! 

Patented  and  made  exclusively  hy 

The  B.  F.  Goodrich  Co. 

Factories:   Akron,  Ohio 
Branches  and  Dealers  Everywhere 


The  secret  of  Silvertown  suc- 
cess lies  in  its  construction — two 
plies  of  CABLED-CORDS  and 
a  tread  of  Black  "BAREFOOT" 
Rubber,  both  features  exclusively 
Goodrich.  You  can't  buy  them 
in  other  tires. 

The  Strength  and  Resiliency  of  Sil- 
vertown construction  has  made  this  tire 
equipment  on  most  of  the  large  gasoline 
cars  and  practically  all  of  the  electrics  made 
in  this  country.  This  is  the  Silvertown 
you  have  read  about — that  has  won  such 
sweeping  victories  on  speedways  and  in 
trans-continental  runs  in  the  last  two  years. 


Made  by  the  makers  of 

TEXTAN 

The  wonderful  new  Sole  for 
your  Shoes 


StttMrtntm*  av-rafd  7.000  miU-t  on  thetc 
I'tm nulla  Rapid  Tranut  Ce.  6uM«t 
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Between 
the  Load 
and  the 
Road 


are  the  Axles  and  Spring*,  the  parte  that  determine  whether  the  truck 
Is  coins  to  "get  there"  with  Its  load,  and  how  much  It's  going  to  cost  to 

do  It. 

Do  you  realise.  Mr.  Truck  Buyer,  that  these  three  factors 
1.  How  steadily  a  truck  runs, 

:.  RW  much  It  coats  to  keep  it  In  condition  to  give 
continuous  service,  and 

3.  How  Utile  It  depreciates  In  performing  this  service, 
are  what  really  determine  the  value  of  the  truck    Purchase  pries,  often 
the  deciding  factor  In  the  choice  of  a  truck,  la  not  a  reliable  guide, 
t'sually  the  cheapest  truck  to  buy  Is  the  most  expensive  to  maintain — 
the  hardest  to  keep  In  operation — the  quickest  to  depreciate. 


SHELDON  Axles  and  Springs  are  the  highest  priced  on  the  market, 
hence  SHEI.In  iN-equipprd  trucks  generally  bring  n  higher  price  than 
trucks  equipped  with  other  makes  of  Axles  anil  Spring*.  Hut  SHE1-- 
DON-equlppcd  trucks  are  CHKAI'F.R  IN  THE  EN1)  because  ths  extra 
money  represents  valus.  and  value  In  Motor  Truck*  means  low  upkeep, 
constant  operation,  and  little  depreciation. 

Hadn't  >nu  better  learn  nil  about  It 7  We'll  be  glad  lo  send  full  par- 
ticulars and  give  you  a  list  of  SHELDON-equlpped  trucks  on  request. 


Sheldon 
Axle 
& 
Spring 
Company 


Wilkes-Barre 
Penna. 
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CL/fmericas  Greatest  Light  Six' 


C/fmericas  Greatest  Light  Twelve" 


o  Element  of  the  Experimental 
Enters  Into  a  Dealers  Choice  of  the 
Haynes.  ♦  ♦  Haynes  Missionary 
^U>rk  Has  All  Been  Done.  •  * 
Haynes  Cars  Are  X^^ars  Past 
the  Probationary  Stage.  They 
Have  Their  Reputation  and  It  Is 
an  Enviably  Goo  J  One.  Haynes 
Spurs  Have  Long  Deen  won. 

THE   HAYNES   AUTOMOBILE  COMPANY 


3  S.  Main  St. 


A  Limited  Number  of  New 
Haynes  Dealerships  Are  Now 
Available  for  1917.  Wire, 
Write  or  Call  at  the  Fartory 
for  Full  Particulars 


Kokomo,  Ind 


tout  !*»••«■  ii irr  KjMd.trr 
"Unlit  tta" 
$1585 

"Lllbt  lutllr" 

$2085 
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U.  S.  BALL  BEARINGS 
IN  A  MODERN,  NEW 
WITH  A  CAPACITY 
BEARINGS 


BALL  BEARINGS  offer  least  friction  to 

the  transmission  of  power 

BALL    BEARINGS    offer  exceptionally 

great  carrying  capacity 

BALL  BEARINGS  wear  longest 

BALL  BEARINGS  have  won  every  racing 

classic 

BALL  BEARINGS  are  used  by  practic- 
ally every  foreign  manufacturer 
BALL    BEARINGS    are    always  found 
where  efficiency  dominates  cost 


U.  S.  BALL  BEARING 


Ginrad  Patent  Licensee 


Palmer   Street  and   Kolmar  Avenue, 


The  U.  S.  Ball 
Bearing  :  :  : 

"The  Balanced 
Bearing." 


V I  e  a  »  o    n-.  e 
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ARE  MANUFACTURED 
LY  EQUIPPED  FACTORY, 

OF  10,000  QUALITY 
DAILY 


BA 


RINGS 


fl  Evidence  of  the  character  of  U.  S.  Ball  Bearings  is  shown  in  the 
fact  that  within  four  years*  time  the  U.  S.  Ball  Bearing  Mfg.  Co.  has 
advanced  from  an  obscure  position  to  one  of  the  largest  manufactur- 
ers of  high  grade  ball  bearings  in  the  world. 

€|  This  position  of  prominence  has  been  attained  fundamentally 
because  all  U.  S.  Ball  Bearings  are  Quality  Bearings — quality  not 
alone  from  the  standpoint  of  material  used,  but  in  manufacturing 
practice  and  design  as  well. 

IJ  Particular  attention  is  called  to  the  fact  that  one  of  the  quality 
characteristics  of  U.  S.  Ball  Bearings  is  that  these  bearings  arc  what 
we  term  "balanced  bearings"; — balanced,  in  that  there  is  just  the 
right  number  of  balls  to  supply  the  correct  capacity  to  the  proper 
sized  raceways — that  is.  each  component  of  the  finished  bearing  is 
in  perfect  balance  as  to  capacity  and  performance  with  each  other 
component. 


MFG.  CO. 


CHICAGO.  ILL. 


This  magnificent 
factory  is  devoted 
exclusively  to  the 
production  uf  U.S. 
Ball  Bearings. 
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BAKER  NEW  TYPE  RIM  WITHSTANDS 

— The  Rim  with  a 
100%  margin 
for  safety 

The  Reo  Motor  Car  Co.  tested  out  the 
newest  type  of  Baker  Rim  on  one  of  their 
light  trueks  carrying  three  barrels  of  water 
weighing  1500  pounds  dead  weight.  This 
truck  was  driven  for  six  weeks  over  the 
roughest  roads  to  be  found  in  Lansing  and 
vicinity  and  the  rim  came  through  with 
flying  colors.  This  test  showed  that  the 
rim  was  self-centering,  would  run  perfectly  true  and  that  it  would  not  wear, 
get  loose  or  squeak  in  service.  The  rims  used  in  this  test  were  the  same  as 
will  be  furnished  to  the  manufacturers  and  contained  the  usual  six  clamp  lugs. 

While  this  six  weeks'  test  was  convincing  to  the  Reo  Engineers,  they  de- 
sired to  learn  the  reserve  strength  of  the  rim  for  safety  and  lasting  service,  so 
they  remo'  ed  every  other  lug  on  the  rear  wheels — leaving  only  three  clamp 
lugs  on  each  rear  wheel  instead  of  the  usual  six.  They  sent  the  truck  out  for 
two  weeks  more  over  the  same  roads  carrying  the  same  three  barrels  of  water. 
This  two  weeks'  test  proved  that  the  New  Baker  Rim  could  not  be  thrown 


Reo  Light  Truck  equipped  with  Baker  New  Type  Rimi  loaded  with  three  barrel*  of  water  weighing  1500  Iba. 
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GRUELLING  TEST  BY  REO  ENGINEERS 


from  the  wheel  while  held  on  by  only  three  clamp  lugs,  and,  in  addition, 
showed  no  looseness  or  squeaking  or  any  indication  that  the  same  would  de- 
velop. Its  performance  with  half  of  the  lugs  removed  thus  demonstrated  the 
normal  mounting  to  be  100%  overstrength. 

Read  Engineer  Thomas  on  Baker  Rim  Performance 


REO  MOTOR  CAR  COMPANY 
Laming,  Michigan 

November  20.  1916. 

Mr.  Erie  K.  Baker. 
Universal  Rim  Co. 
1502  Michigan  Ave. 
Chicago,  III. 

Dear  Sir: 

Replying  to  your  recent  Inquiry  regarding  a  net  of  .14  i  4S  men 
Baker  riflu  we  have  been  testing  out,  will  say  that  these  rims  were 
placed  upon  one  of  our  light  truck*  carrying  a  1500  pound  load  and 
have  been  driven  about  six  weeks.  No  difficulty  was  experienced 
with  squeaky  or  loose  rims.  About  two  weeks  ago  we  removed 
three  of  the  sis  clamps  on  rear  wheels  and  so  far  these  three  clamps 
seem  to  be  holding  the  rims  in  a  satisfactory  manner 

We  are  enclosing  photographs  of  the  truck  with  these  rimi  In 

place- 
Yew*  very  truly, 

REO  MOTOR  CAR  CO., 

Signed    I H.  T.  Thomas.) 

Engineer. 


Baker  New  Type  Rim  Running  with  Three  Lugs  Removed 


Description  of  the  Baker  New  Type  Rim 

In  the  form  tested  by  the  Reo  company  the  Baker  rim  is  an  even  further 
departure  from  what  the  industry  has  known  as  "rim  construction"  than  the  types 
that  have  preceded  it.  It  is  of  the  "off-side  bearing"  type,  self -centering,  free  from 
distortion,  absolutely  rigid  in  service,  as  many  different  tests  have  proved.  I-oad 
bearing  contact  with  the  rim  is  provided  by  its  "clutch-cone"  seat  upon  the  flange. 
It  is  forced  into  engagement  by  lateral  pressure  of  the  lugs,  which  bear  against 
integral  abutments  in  the  rim  and  against  the  outside  of  the  felloe.  Even  the  cen- 
tering buttons  have  been  eliminated.  Their  purpose  of  guiding  the  rim  during 
the  process  of  mounting  now  is  served  bv  offsets  in  the  felloe  band,  which  also 
provide  clearance  for  the  bolt  heads.  Besides  simplifying  in  other  ways  this  con- 
struction enables  us  to  use  standard  bolts,  instead  of  special  ones.  It  is  another 
evidence  of  our  continued  effort  to  evolve  better  results  by  simpler  means.  This 
is  but  one  of  the  many  forms  of  Baker  rim  that  we  have  tested  and  published.  In 
a  number  of  ways  we  think  it  is  our  best. 

Other  manufacturers  are  testing  these  rims. 
We  Want  to  include  you  among  the  number. 

UNIVERSAL    RIM  COMPANY 


1502  S.  Michigan  Ave. 


CHICAGO,  ILL. 


LOOK  FOR 
THE  3  POINT  STAMP 
ON  ALL  RIMS 


PATENTED 


No  USU« 
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ttmtt  Original  Idea  That 
Changed  the  Motoring 
Habit  §  of  a  Nation 


— 

We 
<jF/undred  point* 

The  ear  of* Hundred  Quality 
Features  —  that  caused  a 
stampede  among  careful  car 
buyers  everywhere  48  hours 

after  it  was  first  announced. 

Hundred  Point  Six 
ALL-  YEAR  Model* 

Mounted  mi  Gibraltar  Body 

Touring-Man  SlfSS 

RoodMar-Coupa    (IMS 

Victoria -Town  Car   (IMO 

braltar  Body  Without  Top, 

(121 S 

De  Luxe  Six  42 

Flva  Paaaenrar  Touring.  (ISM 
Srrrn  PaHrnpr  Tourin|  (1750 
All- Year  Sodan 


ALL-YEAR, 

Gar* 


THE  pleasures  of  the  the- 
atre, opera  or  dance  are 
enhanced  by  the  harmoni- 
ous interior  of  your  ALL-YEAR 
Car. 

It  is  hard  to  conceive  more  gen- 
uine comfort  built  into  a  car  than 
is  found  in  the  new  ALL-YEAR 
Sedan. 

The  ALL-YEAR  Top  fits  in— 
not  on.  Here  is  a  convertible 
body  that  cannot  be  had  with 
any  other  car.  It  is  exclusive — 
not  commonplace. 

In  Spring  your  ALL-YEAR  Sedan  is  quickly 
changed  to  a  wide-open,  roomy,  roofless, 
touring  car — in  whose  performance  and  com- 
fort there  is  nothing  lacking. 

DEALERS  No  particular  motorist  will  ever  be  satis- 
fied with  a  body  that  can  he  had  with  a  car  selling  for 
several  hundred  dollars  less  than  the  one  he  buys — he 
will  not  accept  a  stock  job. 

If  Kissel's  ALL-YEAR  Cars  are  not  represented  in  your 
city  or  town,  it  will  pay  you  to  write  or  wire  us  today 
for  lmsincss  particulars. 

Kissel  Motor  Car  Company 

Hartford,  Win.,  U. 
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And  just  incidentally,  Michelin  does  give 
them  money  to  spend  with  you  dealers 
for  other  things— the  money  saved— as 
Michelin  Tires  sell  so  much  lower  than 
other  quality  makes. 

So  first  of  all  Michelin  gives  you,  at  very 
low  list  prices,  the  best  tires  that  can 
be  made,  and  then,  through  his  new  co- 
operative plan,  sends  new  customers  to 
your  store. 


Michel 


ins 


gg —  »  i  

"Wmt  : 


MICHEUN 


big  national  and  local  co- 
operative advertising  not 
only  sells  your  tires  for 
you,  but  also  helps  in- 
crease your  other  business. 

If  you're  looking  (or  a 
means  to  decrease  selling 
costs  and  minimize  sell- 
ing effort  (at  the  same 
time  that  you  are  building 
up  and  increasing  your  en- 
tire business)  ask  us  to 
tell  you  all  about  the  new 
up-to-the-minute-sure-fire 
Michelin  dealers'  co-op- 
erative proposition. 

But— 

If  you  don't  write — and 
miss  it,  without  even  look- 
ing at  it  to  make  sure — 
you  have  missed  the  great- 
est dealer  proposition  ever 
conceived — and  the 
chance  for  an  unusual  and 
certain  boost  to  your 
whole  business. 


MICHELIN   TIRE  COMPANY 

MILLTOWN  NEW  JERSEY 


The  increasing  predominance  ol 
GURNEY  BALL  BEARINGS  throughout 
the  manufacturing  world  indicates  the 
growing  recognition  of  their  superior 
quality. 

They  allow  for  greater  loads  at  higher 
speeds,  and  will  stand  thrust  loads  far  in 
excess  of  what  any  other  bearings  of  any 
Kind  are  capable  of  standing. 

GURNEY   BALL   BEARING  COMPANY 

Conrad  Patent  L*cen*ee 

cMc*go,  in.       Jamestown,  N.  Y.  n.  y.  city 


I'leaae 


mention    The    Automobile    when    wrltlnic    to  Ailvertlners 


GoogI 


92 


THE  AUTOMOBILE 


November  30,  1916 


Real  Comfort  This  Winter  in  your 

Open  Car  ! 

Expensive  Detachable  Glass  Tops  or  Bodies   No  Longer  Necessary 


If  you  wish  to  save  the  expense  of  a  limousine 
or  a  detachable  top,  a  very  small  sum  will  make 
your  touring  car  or  roadster  just  as  comfortable 
and  convenient  for  cold  weather  driving. 

t BLACKMORE  • 


The  Old  Way 


1  doorCurtain  Opener; 


These  openers  Rive  you  all  the  advantages  of 
a  car  enclosed  in  wood  or  glass.  No  extra  top 
or  body  is  necessary.  With  slight  alterations 
of  your  curtains  will  lit  any  touring  car  or 
runabout. 

They  enable  you  to  open  the  doors  and  step 
in  and  out  just  as  you  would  if  your  car  had  a 
closed  body.  No  buttons  to  fuss  with,  no  cur- 
tains to  bother  you. 


The  patented  Blackmore  Openers  are  simple,  inexpensive 
steel  supports  for  the  door  curtains.  They  make  them  as 
much  a  part  of  the  body  as  the  doors  of  a  limousine. 


With  the  Blackmore  Door 
Curtain  Opener 

Once  you  have  attached  them  you  can  forget  all  about  your 
curtains  until  spring.  The  openers  can  be  instantly  detached 
and  put  away  with  the  curtains. 


Don't  "Put  Up"  Your  Car  Thi«  Winter!!  — See  Your  Nearest  Top  Maker  Today 

Standard  Equipment  an  1)17  Models.      Packard.  Cadillac,  "tadabakcr,  Ron,  White,  Franklin.  Jaekaoa,  Locomokllv.CnaJmrra 

DAYTON  TOP  IMPROVEMENT  CO.,  Dayton,  Ohio 

PATENT  NOTICE:  Tbla  opener  Is  cite  orlflDftl  one.    It  fata  bcro  Introduced U4  d*»rlof»«l  by  t»  durJnf  the  lam  elfM  Tear*.    IiifrloftaitaU  will  be  rab- 

Ject  to  the  mail  lcfml  steps  to  prote-rt  our  rlsbta. 


Economy  of  Current  Consumption 
Positive  Unfailing  Action — 


i 


0 


> 


fa.  i 


Fig.  2 


4 


0 


8) 


— are  the  two  points  of  superiority  most  obvi- 
ous in  the 

PITTSFIELD  DISTRIBUTOR. 

An  open  circuit  and  a  breaker  mechanism  (a 
dependent  of  springs. 

Look  at  these  three  illustrations.  The  two 
small  platinum  points  are  forced  together  and 
then  forced  apart  by  the  revolving  cam.  The 
cam  is  so  shaped  that  while  the  "make"  or  con- 
tact is  firm  it  is  of  much  shorter  durati'  '  m 
the  "break"  action,  thus  leaving  an  open  circuit 
most  of  the  time.  This  means  ECONOMY. 
Notice  particularly  that  the  cam  action  not  only  dropa 
the  lower  contact  point,  hut  puahea  up  the  Qp;>cr  con* 
tact  point,  to  brraa  the  contact;  alao  that 
it  lifts  the  lower  and  dropa  the  upper  to 
make  contact.  Thii  roeana  POSITIVE 
UNFAILING  ACTION  —  MECHAN- 
ICAL ACTION. 
The  cam  action  in  Fig.  1  ii  designed  for  a  a-rylinder 
engine,  the  cam  action  in  Fig.  2  it  designed  for  a  ft- 
cylinder  engine;  the  cam  action  in  Fig.  3  for  an 
8  cylinder  engine.  Count  the  cams! 
Electrical  and  mechanical  lagt  are  practical!/  elirni 
nated  by  this  limple,  positive  action,  and  taming  syn 
chronitttion  made  at  nearly  perfect  at  b  humanly 
attainable. 

The  whole  ignition  outfit  it  simple,  compact,  and  made 
into  a  tingle  unit,  including  the  coil. 


WRITE  FOR  COMPLETE  DETAILS 


PITTSFIELD  SPARK  COIL  COMPANY 


PITTSFIELD 


MASSACHUSETTS 


Fia  i. 
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good,  solid,  honest- value 
tire  at  a  reasonable  price? 


Though  low  in  price,  this  NATIONAL  "Speeiviay" 
Tire  has  the  strength,  the  stamina,  the  appearance, 
the  workmanship  and  the  plus  value  you  want  in  a 
tire. 

It  wins  huycrs  and  keeps  them  because  it  consistently 
delivers  more  than  the  average  amount  of  mileage 
and  successfully  stands  more  than  the  average  amount 
of  punishment. 

During  the  past  year  the  NATIONAL  "Speedway" 
Tire  has  established  a  great  name  for  itself 

From  the  first  day  it  was  introduced  it  created  a  de- 
mand that  completely  overtaxed  our  capacity  and  has 
been  the  cause  of  increasing  NATIONAL  production 
ten-fold— all  tcithin  the  tkort  space  of  a  year. 


DEALERS 

Our  sales  plan  will  enable  you  to  sell  these  tires  with 
more  satisfaction,  cleaner  profits  and  a  more  per- 
manent basis  of  business-building. 

It  is  conceded  by  successful  tire  dealers  that  an  ex- 
clusive territory  for  a  well-advertised  tire  that  has 
proved  its  worth  and  sells  at  a  reasonable  price  is 
the  very  best  tire  proposition  obtainable. 

We  can  offer  you  just  such  a  proposition.  You  will 
not  have  to  compete  for  business  against  cut-rate 
competitors,  curbstone  brokers,  and  the  factory  itself, 
selling  the  same  make  of  tire. 

Get  an  idea  of  what  we  can  do  for  you. 

Let  us  tell  you  atiout  the  good  things  in  store  for  our 
dealers.    Write  us  to-day. 

We  arc  making  contracts  for  191 7  NOW. 


National  Rubber  Company,  Pottstown,  Pa. 
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Judge  Its  Quality  by  the 
Company  It  Keeps 

FQSTJR 


There  is  no  more  certain  evi- 
dence of  a  car  owner's  dis- 
crimination and  good  taste 
than  the  presence  of  a 
FOSTER  Owl  Light  on  his 
windshield. 

The  highest-priced,  finest  built 
cars  in  the  world  carry  the 
OVVL  Light.  It  is  a  badge  of 
distinction.  It  is  simple,  neat, 
ornamental,  and  unobtrusive. 
There  is  nothing  complicated, 
awkward,  bulky  or  ugly  about 
it.  It  is  the  handsomest  spot- 
light possible  for  spotlight 
specialists  to  build. 

Xow  only  $5,  complete  with  all 
connections.  .Sold  on  10  days' 
trial.  Ask  your  dealer,  or  if 
he  cannot  supply  you.  write  us 
direct.  In  ordering,  state 
make,  model  and  battery  volt- 
age of  car.  Send  for  interest- 
ing booklet. 

Thoroughly  high-grade  dealers 
wanted.  Write. 


C.  H.  FOSTER  ACCESSORIES  CO. 


2303  Michigan  Blvd. 


Chicago 


Use  the  i»clllt!e«  of  this  perfectly  equipped  plant  for 
the  production  uf  small  sheet  mcul  mumping*  of  any 
design,  ulso 

BRASS  CASTINGS 

in  the  Rough,  Pollahad  or  Nickel  Plata 

Including  Hub  Cnps.  Rndlntor  Killer  Neck*  with  Cap*. 
Gnsolltie  Tank  Plunge*  with  Cup*.  On»«lirie  Tank 
Flange*  for  Outlet*.  Hn.nl  Yoke-.  F-t  I  Special  Hub 
Cap*  and  other  pans  made  uf  Cast  Bras*. 

Our  Well- Equipped  Wood-Working  Department 

l«  prepared  fur  tbe  prompt  produrtlon  of  quantity  order*  of 
rough  or  highly  flnlilml  wool-work  aaaerobliea  of  medium  •  le 
for  motor  rar  eoiwtnieuo*,  •iKh  iwrtu  *»  re*t  block*  n>r  •nip- 
ping, flooring  boaritii,  bSr*  «|">nf  hoard),  tunning  boanii,  etc. 
We  work  from  Blue  l*rlnt«  ami  Specl6Yation».  but  prefer, 
when  |Nie>ll,|e.  I"  «l—  haw  -ample.  f'T  Ihe  purpi-e  of  eecgrlng 
poaltlvi'  arm  lacy  lo  wclgbl.  tneanureiiM'iitK  «nd  'lerfgn. 
Write  11a  at  once  roe  further  Information  regarding  the  pro- 
duillou  of  your  nqulreineuts. 


ThePfau 
Mfg.  Co. 


Cincinnati 
Ohio 


230  Mentor  St. 


j  QUALITY 

RADIATORS 

FOR 

[  PLEASURE  CAR 

AND 

HEAVY  DUTY  SERVICE 

i     G  8C  O  MFG.  CO. 

NEW  HAVEN  CONN. 
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Faster!  Faster!  Faster! 


Speed — power — tlicy  call  for 
perfect  ignition — a  spark  so 
flashing,  burning  hot  that  the 
mixture  doesn't  matter.  Rich- 
est mixture  to  leanest,  you'll 
get  a  full  explosion  every  time 
if  you  have  an 


Jut*  a*  fowl  *t  lower  speeds,  loo. 
Even  when  your  motor  is  barely 
turning  over,  the  Eisemann  spark  ii 
hot  and  powerful. 

EISEM ANN  M  AGNETOS  are  to 
dependable  and  eflkient  that  108 
manufacturer)*  of  Pleasure  Cars, 
Trucks.  Tractors,  etc,  have  adopted 
them  as  standard  equipment.  That 
should  mean  something  to  you! 

THE  EISEM  ANN  MAGNETO  CO. 

Sals*  and  Ganoral  Offkvt 
11-M4  Si.  ksoalrn.  N.  T. 

802   Woodward   Are.,    Detroit.  Mtrb. 


II 


This  is  most  important  during  winter  months. 
You  should  know  whether  the  oil  you  are 
using  "flows  freely  at  Zero."  All  oils  do  not 
possess  this  feature — notably  the  parafnne  base 
oils,  which  thicken  up  under  cold,  and  often 
cause  great  damage  t<>  the  motor. 

The  safe  way  is  in  ask  for  SUPREME 
AUTO  OIL— it  "flows  freely  at  Zero"  and 
leaves  no  carl>on.  owing  to  the  fact  that  it  is  a 
Southern  Asphalt-base  oil.  containing  no  paraf- 
fine  to  gum.  stick  or  thicken. 


There  is  more  Power  in 
THAT  GOOD  GULF  GASOLINE  and 
SUPREME  AUTO  OIL 


GULF  REFINING  COMPANY 

Pittsburgh,  Pa. 

The  largest  independent  refining  company 
in  the  world 


66 


Showing  a 
FRANKLIN  CHASSIS 
equipped  with  the 

JASCOTANK 


55 


ajSfe. 


JASC  O 

SAFETY  FIRST 

TANKS 


Recent  performances  of  the  Franklin 
Car  practically  marked  a  new  epoch  in 
engine  efficiency  and  endurance.  It  is 
characteristic  of  the  high  standard  of 
quality  followed  in  every  detail  of  con- 
struction and  equipment  by  the  Franklin 
Company  that  the  standard  carriers  for 
gasoline  on  these  cars  are  "Jasco"  Tanks. 

Made  of  selected  steel,  "Jasco"  Tanks 
are  seamless,  tinned  and  tested.  They 
positively  cannot  leak  under  even  the 
most  severe  service.  They  protect  life 
and  property  and  insure  the  use  of  every 
drop  of  gasoline.  Detailed  information 
on  request. 


The  "Jasco"  Tank  is  used  and  indorsed  by  the 
following  prominent  manufacturers: 

PI-.BAMHK  CARS 

ItliMif  Motor  Car  Company,  simples  Aotomohllo  Company.  Msresr 
AutomoWlp  <'«Rir.isny,  hosier  Motor  Compiinr.  Sninlfy  avofjef  Carrine* 
C"in|>an>-.  Jamt'tt  Cunnlnj;bnrii  Sim  &  Company,  II.  II.  FraukHn  Mrs-  Co. 

TIUTKK 

ll.i  1.1  ul i,  i.n,.»ni<>tlre  Works.  Autocar  Corarany,  f;*t>»rsl  Vehicle  Com- 
pany. II.  O.  Rnrford  tvrii(*ny,  I'lM-rless  Motor  Car  Company.  Harford 
Motet  Troik  Co  .  tlramm  Motor  Trnek  Co..  Thorns*  Awto  Trork  Co., 
Molttr  Tro<>*  Ltd..  Canada. 

JANNEY,  STEINMETZ  &  CO. 

Main  Office:  PHILADELPHIA 
New  York  Office:  Hudson  Terminal  Building 
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FOR  A  CHRISTMAS  PRESENT 

DYKE'S 

HOME  STUDY  COURSE  OF  $1  C  95 
AUTOMOBILE  ENGINEERING  iZ^ 

For  Your  Boy,  Your»olf ,  Your  Chauffeur 
Constat*  of 

Fifty  simplified  Instruction*  with  1760  lllustratlona  treating 
every  detail  of  the  automobile  from  the  principle  and  con- 
struction to  valve  timtnu.  etc.,  with  examination  questions 
which  bring  out  Just  those  points  you  went  to  know  and 
ought  to  know — polnu  you  would  never  sain  by  reading 
a  book. 

1— Working  model  of  single  cylinder  "T"  head  engine. 

1 — Working  model  of  magneto. 

1 — Working  model  of  carburetor. 

1— Working  model  of  clutch  and  gear  box. 

1— Working  model  of  differential. 

1— Working  model  of  4-cylinder  "L"  head  engine. 

1 — Working  model  of  (-cylinder  "L"  head  engine. 

1 — Profreaalve  chart  manikin. 

All  packed  in  a  neat  box  with  full  Instruction*. 

What  Noted  Motor  Authorities  Say 

Cord  Montagu  of  Reaulleu.  member  Of  the  House  of  Lord* 
md  founder  of  the  great  Urookland*  automobile  tracks  near 
London,  writes:  "I  have  read  your  Auto  Instructor  and 
consider  It  to  be  of  great  value."  El  wood  Haynea:  "I  regard 
thla  as  Juat  the  kind  of  Instructor  nended.  In  order  to  show 
not  only  the  mechanism,  but  to  show  It  In  actual  operation.' 
Chas.  Duryea:  "I  did  not  Inlnk  It  possible  to  get  so  much 
real  Information  Into  such  an  Instruction  and  yet  keep  It  ao 
concise  and  simple."  Barney  Oldfleld:  "If  a  person  can't 
learn  from  thla  he  can't  learn  at  all."  Elbert  Hubbard  (de- 
ceased), aald:  "Your  proposition  seems  to  me  the  most  rea- 
sonable and  direct  mrthod  of  teaching  a  beginner." 

Mr.  Dyke  has  been  Identified  as  a  pioneer  Inventor,  supply 
man.  etc..  with  the  auto  Industry  since  Its  beginning.  He 
originated  the  first  auto  supplv  company  and  manufactured 
and  marketed  the  first  float  type  carburetor  and  publiahed 
the  drat  practical  automobile  book  In  America. 

The  Dyke  Method  of  Teaching  by  Mall  la  a  new  Idea.  A 
new  Invention.  Working  model*  nre  used  on  which  you  can 
*ee  the  parte  In  actual  operation. 


HAtT 

clutch 

CAST 

ntm 

oetMhds 


.  4 


actjh  •*n»i  c*m 
AMD  s»rr 


O.T  fitM» 
Ai  r.  mi* 


J 


CBAHl  3n*rT  TMWWS 

r>ih>  uwj  savsto  J**jrt" 


Thla  la  the  crank  shaft  and  piston  side  of  the  8-cyllnder 
engine  model.  This  model  and  t  other*  Included  with  course. 
Price  of  <-cyl.  engine  model  alone,  13  :ifi  prepaid.  (Models 
work  by  hand.) 

Write  now  for  descriptive  matter  or  order  a  aet  today.  The 
supply  of  models  is  limited.    (Imported  from  London.) 

Note— If  you  don't  care  to  Invest  $15.95,  send  for  a  copy  of 
Dyke's  Automobile  Encyclopedia— Mh  edition,  price  $3.32 
prepaid. 

The  Remy  Electric  Co..  the  hlg  company  who  make  electric 
system*  for  some  of  the  lendinK  auto  manufacturers,  say: 
"After  inspecting  your  fifth  edition  we  have  found  It  to  con- 
tain  more  valuable  Inormation  covering  all  of  the  equipment* 
as  applied  to  automobiles  than  any  book  that  we  have  in- 
vestlknted  on  thla  subject." 

Address  A.  L.  DYKE,  Publisher  and  ImporUr 
Bos  20,  Roe  Building  St.  Louis,  Me. 


One  part  of  your  automobile  you 
do  not  know  you  own,  because  it 
never  bothered  you. 

ECLIPSE  BENDIX 
DRIVE 

Transmits  the  power  from  the 
starter  to  the  motor  on 

125  MAKES  OF 
AUTOMOBILES 

MADE  BY  THE 

ECLIPSE  MACHINE  CO. 

ELM  IRA,  N.  Y.,  U.  S.  A. 


IMMS 
MAGNETO 

IMMS-HUFF 

ELECTRIC  STARTING 
&  LIGHTING 

"We  have  sold  70  cars  this  year, 
and  har  e  had  not  the  least  trouble 
with  magnetos  on  any  of  them." 

H.  (7.  Nichols, 
IV overly,  Iowa. 

Quality  Reliability 
Efficiency 

The  SIMMS  MAGNETO  CO. 
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NOW  IS  THE  TIME— 

to  protect  your  car  against  winter  rains  and 
snow.  Peerless  Mohair  Top  Dressing  will 
weatherproof  and  renew  old  mohair  tops. 

Peerless 
Automobile  Specialties 

Make  old  cars  look  like  new. 
Each  product  tells  its  use: 


1'ecrloaa  MobaLr  Top  Ureal 
<Bf. 

Pltftaa  Leatber  Top  Dre»» 
Inc. 

fwlm  IJnlBS  t)jr». 

Peerlraa  CuabUm  r>reaalna\ 


Paerl 
Dloea, 

IV.-rlrt," 
t'-lll. 
Peerleaa 
Japan. 
Prerlca. 
l'-rdv 


1MB    laoap  Enamel 

Lamp  Eninwl  — 
Jat  BUrk  rendnr 
Top    Dreaalraf  for 


On*  nnlfonn  prleo 

Pint  can   t  .34 

Quart  can  l  ot 


I'wIi-m  Cylinder  Enamel 

Black. 

iVerleaa  Cylinder  Enamel— 
(Iraj. 

Peerleaa  MlrroroWt  A  Vai 
nlib  Renewer. 

Peerleaa  Anil  Hint  Him  Paint 
IN-arlcaa  Aato  Bndy  Pollab. 
Pe*rl»ea  Battery  Bn«  Black. 
Prcrtcee   Extra    Pint  Black 
Japan. 

Peerleaa  Unuld  Wai. 
Peerlrai  BbclUr. 
Peerleaa  Tin  Paint, 
for  all  producte. 

V,  rallon  cap   Sl.M 

One  aallon  can    S.73 


are  used  and  recommended  by  over  8ooo  auto 
painters  and  thousands  of  car  owners.  Sold 
by  all  leading  auto  supply  jobbers  and  dealers, 
garages  and  hardware  stores. 

THEJCOLUMBUS  VARNISH  CO. 

MAKERS,  COLUMBUS,  O. 


SPLITDORF 


jTheHe^nter  Necessity 


For4year$ 

I  have  used 
the  same  set 
ot  SPLITDORF 
SPARK  PIUGS , 

Never  any  trouble 


HA  SltFKl,  S*nfr4>uts«>  t*t 
PlEfKt  ARROW 

Made  in  all  aiaea  and  in  type*  to  aalt  every  car. 
motorcycle,  motor  truck,  motor  boat,  aero* 
plane,  tractor  an<t  «tntionary  «*AOllne  rntclne. 
If  you  can't  gri  them  from  your  dealer,  aettd 
to  u»  for  them.  • 

SPLITDORF  ELECTRICAL  CO. 

Nr. ark.  N.  J. 


spark] 

PLUGS 

TfiePlug  with  the  Green  Jacket 


The  first  touch  of  cold  weather,  last  week,  set 
stiff  motors  sputtering  and  car  owners  cranking 
until  their  batteries  ran  low,  or  their  arms  gave 
out.  It  was  the  forerunner  of  the  every-morning 
job  of  trying  to  start  a  cold  motor — a'  job  you 
are  elected  to  every  day  this  winter,  unless  you 
use  a  PRESTO- Electric. 


Motor  -  Carburetor- 


and    Radiator  Heater, 
I  that  keeps  them  warm 

tinder  the  hood,  these 
cold  nights. 
Set  the  PRESTO  Elec- 
tric Heater  on  the  car- 
buretor at  night.  Plug 
in  at  any  electric  light 
socket  in  your  garage. 
Turn  the  switch,  and 
the  PRESTO  Heater 
does  the  rest.  A  robe 
over  the  hood  holds  in 
the  heat,  and  your  mo- 
tor is  live  in  the  morn- 
J  ing — as  willing  to  start 
as  it  is  in  July, 
le  PRESTO  Motor,  Carburetor 

.and  Pad  iatoi' Heater 


-  suspended  next  to  the 
radiator,  under  the  hood, 
keeps  the  water  above 
freezing  temperature  on 
any  normal  winter  night. 
Pays  for  itself  in  service. 

A»k  reurgaVatet  tratay.  If  be  can- 
not auppty  you  at  once,  wrlaa  rat 
eUeet.  You  may  need  your 
PRESTO  Elcclnc  Heater  torudht 
DEALBIIX  art  JOBBERS 
«  rite*   for  illaruunta. 

METAL  SPECIALTIES 
MFC.  COMPANY.  Inc. 

718-711  W.  Meivee  St.,  CHICAGO 


/ 


K««t- rn  lUitirb  :  ]??U  llruailwar 
New   York  CMJ. 

Wftim  Branch:  149  N«-w  Mori 
ii  ftt.,  Man  .Tranctaro. 


Keeps  It  Varm  Under  The 
.Hood  These  Cold  Night* 
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This  Is 


Everywhere 


Ha  ve  You  Thl« 
Plu  0  On  Your  Car? 
A.ccapt    No  Plug  Unleas  A  C  is  Burnt  Into  the  Porcelain 


Smooth  Out 

hard,  frozen,  rutty  roads 
with 


C  1  C  mi  of  four,  on* 
t 1  ■  f  or  « 


Road  Sjgggj 

STj&prf^mbeis  to  your  Port  Cvj/ 


'  for  «*ch  who*  I 
tn  half  hU,  for 
▼  *  roar 


only. 


Their  construction  abso- 
lutely does  not  interfere 
with  the  steering;  it  prevents  side  sway 
and  checks  rebound. 

Get  a  set  today. 

Sold  by  dealers  who  know  the  dilTerence 
everywhere.  If  yours  is  out.  sent  prepaid 
on  receipt  of  price.   Write  for  booklet. 

"That  Satisfied  Feeling." 


2833  Chatter  kit 


QEVEUND. OHIO  USA 


In  the  most  perfect  plant 
that  drains,  money  and 
experience  could  devise, 
wc  have  the  men  and 
equipment  to  produce 
pressed  steel  parts  in 
any  quantity  on  com- 
paratively short  notice. 
Wc  make  more  than  200 
pressed  steel  parts  and 

you  can  make  your  vehicles  lighter  and  at  lower  cost, 
without  sacriticinR  strcnuth  if  you  use  pressed  sleel  spring 
hangers,  running  boards,  brake  drums,  etc.,  instead  of 
malleable  iron,  steel  castings  and  drop  forgings. 

"THE  BOSSERT  WAY" 

stands  for"  the  prompt  delivery  of  your  order  filled  in  ac- 
cordance with  every  item  of  the 
specifications. 


The  Bossert  Co. 


UTICA 
N.  Y. 
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From 


Shmvlnc  f*pHn« 
Nut  tMfk  applied 
too«r*  on  bolt  uiifor« 
being  Ml  In  pl»f  to 
hold    unlll    taken  off. 


Why  Not 
Be  Sure 

that  every  part  of  the  en- 
gine, chassis,  or  body  of 
the  car  you  make  will  stay 
together  until  taken  apart? 


Spring  Nut 
Locks 

are  the  simplest,  surest,  safest  device  to 
positively  lock  any  nut  on  any  bolt. 
Resists  all  vibrations.  Cannot  harm  threads. 
Easily  applied.   Released  whenever  desired. 

Cheapest  and  Best 

Manufacturers,    Jobber*,  RKfj*^ ■  *m^^ 

Gang*    Man,    Repair    Men  Prevents  Mat4' 

and  all  Dealert  should  write  br>"*        kr\  "5 
...  anil   follows  Nut 

for  prices  on  sizes  now  avail-  tightening 
able.  Ordersfilledin  rotation.  "K?''1'"t 
All  sizes  by  January  1st. 

Spring  Nut  Lock  Co. 

648  Transportation  Building 
Chicago 


Keystone  Automobile  Bodies 

For  1916 

Individuality  is  «>  noticeable  in  motor  car*  a* 
in  homes.  Our  exclusive  creations  of  motor  car 
bodies  are  as  perfect  in  design,  finish  and 
appointment  as  your  own  personality  dictates. 

We  are  among  the  oldest  high  grade  carriage 
builders  and  are  specialists  on  broughams, 
limousines,  clover  leaf  and  club  roadsters. 


The 


ere  can  be  only  one  like  yours. 


like 


Details  on  Request 

Keystone  Vehicle  Company 

Reading  Pa. 


You  Can  Get  Them  Now 

Additional  Kquipment  in  our  brake  drum 
department  enables  us  to  offer  to  a  few- 
manufacturers 

"HYDRAULIC" 

Brake  Drums 

No  manufacturer  ever  questioned  the 
quality  of  "Hydraulic"  brake  drums.  Man- 
ufacturers of  America's  best  known  pleas- 
ure cars  and  trucks  and  high  grade  axles 
know  that  they  are  made  to  close  limits 
and  are  uniform.  They  use  them  year 
after  year  because  of  their  quality  and  the 
fact  that  Hydraulic  takes  care  of  its  cus- 
tomers. 

We  are  now  in  a  position  to  take  on  a  lim- 
ited amount  of  new  brake  drum  business 
— by  that  we  mean  only  enough  to  give 
both  old  and  new  customers  a  quality 
product — at  specified  delivery  dates. 

We  will  be  glad  to  quote  you  on  your  re- 
quirements. 

The  Hydraulic  Pressed  Steel  Co. 


3184  East  81at 
Street 


CLEVELAND 
U.  S.  A. 


Builders  of  "Hydraulic"  I'ressed  Steel  Frames  on  Which 
Reliable  Cars  Are  Built 
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THE  METAL  OF  METTLE 


THE  BEST  BEARING  METAL  ON  THE  MARKET 

Fabric  Metal  U  an  eacrotloniHr  bomof  efieooe  tin  hae*  copper  ha  ilk  Mi 
alloy  mm  Ac  br  our  aitecta!  proceaa  from  Ktrnlta  tlo  and  Ingot  cupper, 
wv  i., nt.'  ii. it  i - .ii n- 1  ot  Fnl.rl/  Mrtnl  and  ran  laarkntee  IU 

nnlformlir  end  quality.  Auk  Htuta.  Simplex,  Cram,  Wlaconaln.  KlaeeU. 
Wankeabi,  Ki-llj-  3pr]offteld,  Bearer.  Ctirtiae  and  the  man  wlio  make* 
fltuabed  bearing*. 

Fahrig  Metal  Company,  34  Commerce  Street,  New  York 


MOLTRUP  STEEL 
PRODUCTS  COMPANY 


Manufacturer*  of 


HIGH  GRADE  FINISHED 
CRANK  SHAFTS 


BEAVER  FALLS 


PENNSYLVANIA 


New  departure 
Ball  Bearings 

American  Made  for  American  Trade 

QUALITY  FIRBT 
THE  MKVV  OKPANTUNC  Mf  O.  OO. 
 ajiow  I  aa  r  <>L  .  ^.-p-ai*,  .  y    a»  .«,_  


lilflllill 


(storage  batteries 

mum  in' 

STARTING— LIGHTING— IGNITION 

"Cincinnati"  Battrrlee,  owing  In  their  «i— <  1*1  fratnrre  of  oonatroc- 
tloo.  hare  a  tllfbrr  alanine  abllltr  tban  otber  batlrrlea  »f  tbe  «ame 
dlim-n^lona.  TtiTa  la  doe  to  tor  alBfle  eeotlnic  arrangement  which  doaa 
in;  wKli  the  blllkjr  aratlnc  rompouDd  uauallf  |«mred  over  tbe  entire 
top  of  thn  battery  Tbla  apace  I.  need  In  •'Cincinnati"  Batteriea  for 
additional  plate  room,  permit  tin*-  Hi-  t»*e  of  larger  platra  and  tana 
acrurltiff  a  more  powerful  battery. 

Write  for  catalog  A.  wlilrb  glvea  full  detail*  of  tbeae  bat  tar  tea. 

Wr  have  id  attractive  propoaltloo  for  live  denlere. 

THE  CINCINNATI  STORAGE  BATTERY  CO. 

22%  and  wo  Staik  Strait  CINCINNATI.  OHIO 


The  Bearings  Company  of  America 

LANCASTER.  PA. 
Sale*  Depart merit :  Wertern  Offlc»i 

250  West  S4lh  Straw*  60*  Ford  Building 

Nrw  York.  N.  Y.  Detroit.  Mich. 


RADIAI.  RKTA1NKR8 

(MADE  IN  AMERICA )t 


O'ill'LETE   THRfST  BEAHIXO 


Manulactunn  of  Star  Radial  Ball  R.teln- 
•       Star  Ball  Thruat  Retainer*.  Star 
Complete  Ball  Thruat  Baarlnga 


1RID10  PLATINUM  TIPPED  SCREWS 
and  RIVETS 


Standard 
Sizes 

of  tbeae  btgb^rade  Scrrwa 
and  Rivet*  carried  In  atoek. 
gecurelr  welded  Irldlo  Plati- 
num  bead*.    Tbe   beat  and 
moat  arnrtccable. 
Hprrlal   at  v  lee   nude  to  order — any 
apeclBrttlona.  anj  degree  of  hardneea. 
H  Write  na  for  price*  and  full  Ibformatloo. 

R.  &  H.  PLATINUM  WORKS 

of  Tbe  Rneaaler  A  Haeaacber  Cbemlcal  Co. 


100  William  Street, 


NEW  YORK 


Internal  Gear  Drive  Axle 


There  are  certain  constructive  features  of  in- 
ternal gear  drive  construction  with  which  you 
may  not  be  acquainted. 

Out  booklet,  "Twelve  Tatti  to  Emlnoert." 
Buy  fire  70a  a  new  viewpoint.   Writo  far  it. 

CELFOR  TOOL  COMPANY,  Buctuutan,  Mich. 
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Passenger 

and 
Commercial 

Car 
Motors 


4-Cylln4er— 4-C7«le 


Beaver  Motors 

Fit  Every  Demand 

There  are  BEAVER  Motors  in  a  variety  of 
sizes,  suitable  for  all  pleasure  car  and  com- 
mercial  car  requirements.  Meet  all  demands 
for  power,  economy  and  de- 
pendability. 

Over-head  valves.  ao%  to  25% 
more  power  than  other  motors 
of  same  bore  and  stroke. 

ITrCf*  today  for  BSA  VBH 
•rrriJtaaMoM  before  decid- 
ing  00    ttw    muter    to  ut. 

BEAVER  MFG.  CO. 

lot  *  OkUhom*.  Av...  MUwtukM.WU. 


REVOLUTIONS  PER  MINUTE 


H  N 


LeRoi  Motor 

3fe*4i  MODEL 
roft  the  light  roadster 

TOURING  CAR 
OR 
TRUCK 


Milwaukee  Machine  Tool  Oq 

nilWAUKtt  WIS 


Picked  Up  and  Carried 

Compared  with  the  way  your  Ford  used  to  jolt 
over  country  roads,  the  sensation  of  being  picked 
up  and  carried  most  nearly  describes  the  easy- 
swing  produced 

by 

w&c 

The  Original  Double  Arm 
Shock  Absorber  for  Fords 

Takes  all  the  sharp  points  off  bumps,  and  results  in  a 
--cries  of  even  swells  that  rival  big  cars  for  comfort 
Ask  your  dcaUr  about  W&C  Shock  Absorbers,  or  write 
us  direct.   Ask  any  W  &  C  user.    They  will  all  tell  you 
the  same  when  you  say  "IV.  &  C." 

DEALERS:  W&C  winter  business  is  well  worth  hav- 
ing.   Write  us  direct,  or  ask  your  jobber's  salesman. 

PHILIP  H.  WEBBER  &  CO. 

Hoopeston,  Illinois 


Price  only 

$10 
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CANADIUM 

CONSULT  US  REGARDING  ITS  ADAPT- 
ABILITY FOR  MAGNETOS.  MASTER  VI- 
BRATORS, CAUTERY  KNIVES,  COILS,  ETC. 
Can  interrupt  circuit  at  minimum  expense  to  Pur- 
chaser. 

Years  spent  in  its  development.  Write  us  asking 
its  uses.   Can  be  used  to  replace  platinum. 

The  Electro  Metals  Products  Co. 

Patantaae  and  Sola  Manufacturers 

1984  East  66th  Street  Cleveland,  Ohio 


Hook-On 
Boot 


Tight  -  Sure 

Motoring  "helps"  that  really 
help.     'First-aid"  that  lasts. 


1 


Accessories 


They  mean  for  dealers  the  sail 
which  results  from  the  ri^ht  help 
at  the  right  lime.  Seud  for  details.  * 

Firestone  Tire  and  Rubber  C  o.  ■ 

"AdMrm'i  Ln'vt'*  Fltri msi»*  T>r* 
**i  Htm  AfaJkM" 
Akroa.  O.   Branthr*  aaii  t>ral«r»  KvarywHrr* 


ed  tru 


OLD  SOL 


NITROJ ECTOR  no  IOO 

1^  -THE  ,OP"'  ■  11  '   

-  no 


Complin  with  all  Intra 
for  no-glare  device*. 
Other  dependable  Old  Sol 
Spotlight*  »re  No.  70  — 

$7.00.  No.  77  -$5.00 
A  ti  /»r  OIH  .W  /«r  Sa/tty 

Hawthorne  Mfg\  Co..  Inc..  Bridgeport,  Conn..  USA. 


THE 

AUTOMOBILE 
ENGINEER 


■  PUBLISHED  MONTHLY- 


The  onlr  technical  journal  in  ihe  world  ul*h  derated  to  the 
theory  and  practice  of  Automobile  Conatruetion. 

Among  the  aubjecta  dealt  with  are:  ChnMia  Dengo;  Lnfine 
Design;  Part*  and  Aeceaaoriea  manufacture;  Metala;  Machine 
tools;  Fuela;  Shoo  practice:  Works  organiiation  and  equipment. 

Each  iaaue  containa  invaluable  information  for  manufacturer*, 
designers  and  departmental  manager*.  


V.  9.  A.,  92-20 


Canada,  gl  .so 


Subscription  Katea: 
The  PuMiahera: 

ILIFFE  A  SONS.  Lid.    M  Tudor  Street.    Load  on.  E.  C 


J-JUBXAPg 


STEEL 

OR 
BRASS 


V 


NICKEL 
PLATED 
OR  RUST 
PROO  F 


STAMPINGS 

.   .      ..        .      Th.  Canadian  WiafcfaaC*.. 

THE  WINKLEY  CO,  Detroit,  Mich..  U.S.A.       mSSm,  On«..Caaada. 


L 


You  don't  just  expect 
good  service  from 

BRAENDER 

TIRES  &  TUBES 
f         —you  get  it 

Writ*  for  partl<-ul»l»  *tk>nt  Bit  AENDER  "BnU- 
IKg-'     Non  ,«kld    THE     F  T,  SaJTaWT, 

nMt>OTIlESI  IlllilNO  TtRB  alADB. 


Braender  Rubber  &  Tire  Co. 

I  il<' lor*  :    H  lit  linfnrd,    Pi.  J. 

__  BHASCBKB 

HlltKMIKH  jjo  jrM,  g,  _  York.  H.  T 

•■ltull-I)<>at"  6711  Mo.  Broad  Kl.,  Pmiadrlpita,  F 

lfon-Skld  1350-54  »«.  Vica'pan  arr.,  fateao  ,  IU. 


Audil  Bureau  ofjjiiviilalions 

*//**/   And/  *•/ 1  "ft*/*/*  su  *t*//Jfm*iAfnfA' 


.  *  -  -  >  „  -a- 
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PERLMAN 

RIM 

CORP'N 

1790 
Broadway, 
New  York  City. 

CONTROLLING 

PERLMAN 

DEMOUNTABLE 
RIM  PATENTS 


MERCER 

MOTOR 
CARS 


22-73  SERIES 

They  follow  closely  the  lines  of 
the  preceding  series,  and  the  only 
changes  are  in  the  nature  of  re- 
finements. 

22-73  Touring 
22-73  Sporting 
22-73  Runabout 
22-73  Raceabout 
22-73  Touring-Limousine 


Literature  Mailed  on  Request 

MERCER  AUTOMOBILE  CO. 

400  Whitehead  Road  Trenton,  N.  J. 


The  "Big 

That  Brings  Down 
Gasoline  Expense 


Up  *roe*  the  price  of  R-iaoiin 
Mat '.mum  m  leaue  U  the  big 
problem  of  the  day!  Solve 
it  with  the  New 
Sternberg 
Carburetor. 


J-M  Non-Burn/ 
Brake  Liniru  ~ 


IT 

WEARS 

ITS 

SAFE 
V 
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Electric 
Starting 
and  Lighting 
Systems 
SINGLE  UNIT  and 
TWO  UNIT  Equipments 

Booklet  on  Special  Ford  Equipment 

DYNETO  ELECTRIC  CO.,  Syracuse,  N.  Y. 


l  : 


•  Orspring  TiR-ES 


Will  establish  you  in  busi- 
ness on  a  permanent  and 
profitable  basis. 

Our  Policy: 

One  good  dealer  in  each 
territory,  backed  by  the 
best  goods  and  unlimited 
co-operation. 

New  Jersey  Car  Spring 
&  Rubber  Company 
Jersey  City,  New  Jersey 


— i^sNfSL — 

TIRE  PUMP 

it  ■  quality  pump  in  every  respect.  Made  to  fit  all 
can.  Automatic  safety  valve*  and  gauge*  with  all 
pump*. 

Single  Cylinder  Model   $12.00 

Two  Cylinder  Modal   15.00 

Special  Modal  for  Ford*   7. SO 

Ask  your  dealer,  or  write  us  direct  if  your  dealer 
cannot  supply  you. 

Manzel  Brothers  Co. 
308  Babcock  St.,  Buffalo,  N.  Y. 


 mmm 

^     , ..,  w^  MOTORS 


W.ukMh.  Motor  Co. 
•30   rartswj  St.. 
Ws »»»»•_  Vis. 





mmm\mi, -; 7""777":  -,.--^v---  — : 


Please    mention    The    Automobile   when    writing   to  Advertiser* 


y  Google 


104 


THE  AUTOMOBILE 


November  SO,  1916 


HYATT 
QUIET 

The  Roller 
Bearing 

for 

Automobiles 


Rajah  Keeps  It  Up! 

In  the  Vanderbill  Cup  Race,  four  of  the 
six  cars  to  finish  ueed  RAJAH  PLUGS 
In  the  Grand  Prise  Race,  four  of  the 
six  prise  winners  were  RAJAH  equipped 

04  ail  the  atartarain  the  two  racae.  more  than  twothirda  ueed 
RAJAH  PLUCS — Iwo  RAJAH  equipped  can  to  every  ona  with 
any  other  plugal 

What  doeeit  mnn  when  the  Race  Drivers,  the  n«  who  know, 
•how  auch  an  overwhelming  preference  for 

RAJAH  PLUGS 

RAJAH  AUTO-SUPPLY  CO..  Bloom  field,  N.  J. 

Jotua  Millet,  At  Son,  Ltd..  Montreal ,  Torcmto.  Winnipeg,  V«viu;ouv<r 


Internal  Gear  Drive  Axles 

l.i  un  irnd  70a  the  history  of  ,t""  Internal 
i.mr  DrlT»  Axle  and  tell  yon  how  t  .-  Ill  MSsai 
has  1  a  bla>  factor  la  Itn  eoec<  ... 


or  cor a 


dj-Ti_3iU"JaJ-.i.-jrj.  'J. 


r  If  Your  Lights  Should  Fail! 

Think  what  It  might  mean  on  a  black  nlxht,  with  a  bad  road! 
Don't  risk  It.    Put  a 


MODEL  3S4  AMMETER 

Your   Damh board  or  Cowl 

It  Is  a  reliable  meant  of  determining  the 
proper  rate  of  charge  or  discharge  o(  your  bat- 
tery lor  vartout  apeeda.  1 1  enaMee  you  to  <le- 
trrmlrw  that  the  generator  la  working  anil  that 
the  storage  battery  is  receiving  Us  proper 
charge.    Irnlr  at. 

We.  tun    Electrical    Instrument  Ce. 
•  Weeton  Ave..  Newark,  N.  J. 

:<•  k.  111  la  Ikt  Lmfft  CiUu 


DIFFERENTIALS  and 
ACCURATELY  CUT 
METAL  GEARS 


Sea/ 


Rew  Process 
\b<s%r  &ai  Corporation 


SrSACUSE.  N.  Y. 


ftOTORAGE 

"The  Motoring  Authority  of  America9' 

PUBLISHED  WEEKLY  AT  CHICAGO 
Yearly  Subscription  Price— 52  I  mum  $3.00 

The  m<wt  popular  weekly  motorlnjc  rnoicazine — devoted  to  the 
tntrr*-(ta  of  the  motur  car  owner  and  containing  news  of 
Item-nil  Intercut  alike  to  the  dealer  and  the  manufacturer. 

Tf  you  are  Interested  In  new  car  and  acceaaory  deacrlptlona. 
rnrlnc  report*,  tourinic  datii.  and  queattona  anci  anawera  that 

appeal  |o  the  motorlat,  uubacrlbe  to: 


MOTOR 

MALLERS  BUILDING 


AGE 

CHICAGO,  ILLINOIS 


NDIAMA 


Inner  Tubes,  Inner  Liners,  Outer 
Boots,  Inner  Sleeves,  Blowout 
Patches,  Cementless  Patches,  Cement 
Patches,    Red      Rubber  Tubing 


B  AHDIN&'DU 
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^ardIeonard] 

26  YEARS 
EXPERIENCE 

DYNAMO 
CONTROLLERS 


FOR 

LIGHTING 

AND 

STARTING 
SYSTEMS 


PARK 


COUNTERBALANCED 
CRANK  SHAFTS 


Patent  Applied  For 


THE  PARK  DROP  FORGE  CO. 

CLEVELAND,  OHIO 


LIBERTY  SIX 
$1095 

Ride  in  it  I  Drive  it!  Compare  it 
with  any  other  car  on  the  market  I 

If  your  territory  it  not  doted  address: 

THE  LIBERTY  MOTOR  CAR  CO. 

DETROIT 


E.&J.  SPOTLIGHT 

Motorists  insist  on  hav- 
ing the  best  spotlight 
manufactured.  DEAL- 
ER: Satisfy  your  cus- 
tomers by  selling  them 
the  best  and  latest  im- 
proved Spotlight  man- 
ufactured. Complete  in 
every  respect.  Ready 
to  attach. 

Edmund!  &  Jones  Corporabea 
Detroit,  Michlf  an 


7  TTC^TIPT 


r 


AXL»EtS  WIEEJjS 
PtiOPBLLBUS 


"Favorite  of  the 

electrical  fraternity' 


WARD  LEONARD 
ELECTRIC|CO 

MT.  VERNON.  N.  Y..  U  8.  A. 


gft  Salisbury,  Wheel  «-vg 


JAMESTO\MN\J 


Add  to  Garage  Profits  by  Oxy-Acetylene  Welding 

Saving-  made  please  your  patrons  and  pay  good  tubatantial  profits 

PREST-O-LITE 

Dissolved  Acetylene 

(R««d>-mnd»  carbide  (as) 

adds  to  tb«  fflVf!*n^7  nnd  UHefnlneaa  of 
may  good  n-Minw  ruulptai-nt.  We  rurnl.li 
llmrouKlilr  Ugh  grade  welding  apparatus 
for  *wmii(  M'anadn.  $7.V0OI.  Tin-  average 
■•er  will  alMi  ami  (a.  cjllrwl.m  at  an 
additional  ro«t.  and  al.iul  110  no  aurtb 
of  welding  «ii»|ille».  Trues;  and  siwelsl 
mi ii I ■  dc  for  rutting  operstluas  at  ex- 
tra ro.t. 

Sond  tor  etotollt  at  frett-O-tite  Service  for 
Oi,- Acetylene  Welding. 

THE  PREST-O-LITE  CO..  Inc. 

T»»  World'*  Lirent  ttoktrt  of  DUeOlftt 
Acetylene 

23*  S»«ef»  ay  Caaidian  (Mlics  and  fact*? 

iMuaapcJ.t,  I.J.  Msrrritss,  Oslsris 


It  Starts 

When  the  Car  Starts 

Non-Fluid  Oil.  unlike  rrraw,  doesn't  wait  for  frlctlonal  heat  to 
melt  It — but  even  In  xnro  weather  lubricates  Instantly, 

You  need  thU  kind  of  superior  lubricant  for  the  coming  cold 
month*. 


Sold  only  In  orange  colored  cans  stamped  with  above  sprocket- 
wheel  trade  mark. 

Get  "K-OO  Special"  frrade  for  feara.    "K-tMK>'*  for  brarlnsca. 

B'rl(«  for  free  booklet  "Lubncatton  of  the  Motor  Cor" 

New  York  4  New  Jersey  Lubricant  Co., 1  ™Z'\\a,-" 


Atwater 
Kent  IS 


f|f-B  Ignition 


m 

For  Your  Car 

Atwater  Kent  Mig.Works 
Philadelphia.USA. 
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KEEPING  YOUR 
CAR  FIT 


It  is  worth  a  great  deal  to  know 
where  to  buy  your  supplies. 
Look  over  this  list  of  bargains. 
It  will  certainly  pay  you. 


NOTE  THE  WONDERFUL  VALUES 

RIMS 

Btanweld  U  i  1H  straight         rims  »  3.SO 

StaBWell  34  I  4  H  llr*lf  bt  »!'!"  rum   4.BO 

PtrvatOB*  34  x  4  tJn!»er»al  rim*   2. no 

rimtoB"  Sfl  i  4  CnlterBal  r1m«   i*.5S 

mmiM  '.I  in- 

Jacox  right  hand  drive  steering  g**n  wilt  

18"  wheels    10.00 

ntnmrr  left  hand  drive  steering  mn  with 

wbacla    1B.OO 

STEERING  WHEELS 

IS    Inch   eorrtllBtM   sterling   wheels  with 

alsjaalDum  solders,  each   S-OO 

Man  j  ■  taw  awl  types  wheels,  SI  .2ft  each  and  up 

MOTORS 

Continental  4  cylinder  nnotoea,  eompleto  with 
mara^toM  ;  roll :  rlnteb  ;  transmission  ; 
generator.     Spwial  price  HOO.oo 

Ptrktna  4   cylinder   1*  H.P.   motors  wltb 

rarlieretor.     Snerlal    elO.OO 

'iimi: \  \.  \  M'ni  " 

Fenders  Be  Dint  any  nukn  of  car,  aarb....  a. 00 

Deaeo  cylindrical  shaped  generators   10. OO 

alonaey  four  stieed  renter  control  transmission 

wltb  shifting  lever    BO.OO 

Splltdorf  low  tension  colta   «.0O 

Hetay  L.C.  tntw  rolls  with  awltrh   fl.OO 

Slma  bUb  teosloB  4  cylinder  magneto*  R.  II. 

four    27.20 

Wheels— many  ati*a  and  types,  eeett   S.0O 

Sat  of  four  32  «  34  wheels  with  See  straight 

alow  rtBBs  and  rim  parta.   2n,ftO 

Aoslllary  seats  wltb  brakea,  act   12. OO 


Write  for  a  copy  of  our  illustrated 
Bargain  Bulletin.  It  contains  many 
bargains  not  listed  here. 

Puritan  Machine  Company 

ALL  PARTS  FOR  ALL  CARS 
408  Uftyett.  Blvd.         Detroit,  U.  S.  A. 


Scr  our  otter  ad  on  (an  pupa. 


Parts  and  Repairs 

NOW  THE  TIME!! 

Buy  Those  Parts 
Have  the  Car  Right 

Radiators,  Rive  model  and  car  or  dimensions,  aorae 
■ood  as  new,  from  hundreds  of  cats,  prices  from 
$15  to  $J0. 

Cylinders  all  kinds  on  hand  from  cars  wc  diawnible, 
A I  shape.  $5  to  SIS. 

YOU  SHOULD  KNOW  THAT  WE  HAVE  AN 
ENORMOUS  lot  of  parts,  from  cars  that  we  bur 
just  to  be  in  position  to  furnish  any  part,  no  mat' 
ter  what  the  part  may  be  you  need,  write  us;  our 
part*  are  not  junk  but  thoroughly  examined  before 
put  in  our  stock  room.    You  save  at  least  50%. 

USED.     TIRES!     TIRES!  NEW. 

All  sties,  aood  for  all  winter,  low  as  $5.00 

INNER  TUBES,  any  siie  about,  each   2.00 

If  we  knew  what  sires  and  quantity  tires  you  can 
use,  wc  could  quote  real  bargains.  Space  docs  not 
prrmit  listing  price*  and  sires. 

ENGINES. 

Cadillac  4  cyl.  1911  tS5 

Regal  4  cyl.  "30"  40 

Rambler  4  cyl.  model  55.  40  H.P  OS 

Franklin  4  cyl.  air  cooled  45 

Tlelow  with  unit  transmission. 

Hupmnhile  "20"  4  cyl  ICS 

Cole  "SO"  4  cyl.  either  left  or  right  control...  85 

Krit  4  cyl.  cast  en-bloc   85 

Ilerreschoff  4  cyl.  cast  en-bloc.  L.  or  R.  eon..  RS 
Rutenber  6  cyl.  cast  separate,  Warner  trans.  ...125 
Hrownel  Trehert  6  cvl.  in  pairs  valve  in  head..  1 00 
Above  engines  in  first  class  condition,  complete 
with  pumps,  manifolds,  carburetor,  fan.  everything. 

BOSCH  MAGNETOS. 

D  U4  variable  spark  t!0;  set  spark  D  U4  $25 

I)  U6  $35;  Mea  6  dual  $30;  K  W  6   25 

Eigemann  4  cyl.  water-proof  type   30 

Kisetnann  6  cyl.  H.T.  $30;  Dixie  6  cyl  Si 

Bosch  Z  R4  water-proof,  dual  type.   35 

Kiiemann  6  cyl.  low  ten.  with  coil  20 

Simms  4  cyl.  dual  type  $25:  K  W  4  cyl   1$ 

Beach  II  K  4  cyl.  dual  $30;  Bosh  D  H6  30 

Bosch  late  type  dual  coils  (inset)   8 

CARBURETORS. 

Rayfield,  Stromberg,  Schebler,  other*,  low  as.... $5 
Stewart  vacuum  tanks  $o;  Air  pumps  4  cyl....  1} 

TiMteen  rear  axles  complete  all  sires   $0 

Timere  frunl  mtttt  large  assortment   IS 

Rear  axles  with  unit  trana   40 

Front  axles  I  beam  hall  bearing  type   10 

Above  axles  arc  complete  with  hub*,  bearings,  reach- 
rod,  brakes,  drums,  everything. 

Our  line  of  lighting  generators,  batteries,  wind- 
shields, auto  frames,  transmissions,  steering  gears 
ia  complete  at  right  prices. 

Progress  Auto  Parts  Co. 

5121  Euclid  Ave.  Cleveland,  O. 


AUTO  PARTS 

FULL  STOCK  OF  PARTS  FOR 

MICHIGAN  L0ZIER 

MORA     R.C.H.  DRAGON 

Wc  maintain  a  complete  stock  of  parts 
for  the  above  cars 


»  A  It  IT.lt  i   V  II 
Mil  lilt: a* 
ABBOTT 

Century 

Crescent 

Elmore 

Everltt 

Herreeuon" 

lleDtlensoa 

Havers 

Keoton 


mm -t:i»«  i:i  i. 

KRIT 

WARREN 

Uta 

Marquette 
Xortbsra 

R.O.H. 
MSI 

S<  rlpps  Booth  Cycle 
Wayne 


All  Service  Parts  for  All  Cars 


Wr  hart,  a  complete  itock  of  repair  part*  for  the 

abore  "Orphan"  can.  If  ftmr  car  1»  not  Hated, 
write  na.  We  inpplj  parta  for  over  100  "Orphan' 
ran.    We  nasal*  joa  prompt  and  efficient  aervlca. 

We  have  tnt  worUTf  lartent  atock  of  aiitorooMle 
repair  parta  and  ran  vapplj  practically  an/  part 
Dfcdrd    tn    rut    Tim-    i-ar    In    ;»-rf-  t    niniilni  MOfA 

Writ*  na  and  we  wilt  nladlr  quote  roti  price*.  We 
will  alao  eend  jon  copy  of  oar  Illustrated  liarxalo 
Bulletin  upon  r<*queat. 

PURITAN  MACHINE  COMPANY 

All  Parte  For  All  Car  a 

408  Lafayette  Blvd.        Detroit.  U.  S.  A 

Bee  our  other  ad  est  tki§  jmjt*. 

Pope-Hartford  Parts 

Parts  for  all  models  of  Pope-Hartford 
Pleasure  Cars,  Trucks  and  Public 
Service  cars — made  from  the  original 
drawings  and  patterns,  with  the 
original  tools,  fixtures,  etc.— complete 
stock  always  on  hand,  prompt  and 
satisfactory  service. 

The  Hartford  Motor  Car  Company 

410  Main  Street.  Hartford,  Conn. 

STOCK,  TRANSMISSION 
AND  DIFFERENTIAL 


Philadelphia  Machine  Works 

67  Laurel  Street  Philadelphia,  Pa 

Pleaae   mention   The   Automobile   when   writing   to  Advcrtlaen 


for   over   lOO   MAKES   OF  CARS 

Obsolete,  Orphan  and  Current  moflela.  General  Hbb 
of  repair  parta  for  okl  Maxwell  ears,  at  old  nat  price. 

NO  SECOND-HAND  PARTS  OR  JUNK 
OUR  PARTS  ABSOLUTELY  NEW 

DEALERS  AND  REPAIRMEN,  get  oer  pries 
list,  Bud  make  a  profit  on  your  repair  parta 

AUTO  GEAR  A  PARTS  CO. 

MS  Marietta  St..  Atlanta.  Ca. 
144  Ilk  Asa..  N.  T.       14*1  S.  Msehajaa  Araaae,  Omar*.  Ut 

All  Makes  Magnetos 

Roach  DIM,  DR  4  Single  Ign..  $30.00:  D4. 
$15.00:  Nl'4.  $26.00;  Dl'l.  DR4  Dual.  $$5.00; 
DRII  Dual.  $10.00;  Splltdorf  D.  F.  T.  X  and 
Itemv  $10.00:  RL.  $12.00.  Also  Michigan, 
Unites,  Heinz*.  Slmms  and  K.  W.  Mags. 
Many  mnkea  of  Box  and  Tubular  Colls,  $6.00 
up.  Pn-Kto  tanks — K,  SS.0O:  B.  $S.00.  Oak- 
land 10  Radiator  A- 1  Shape.  $30.00.  Stud*- 
baker.  1916.  One-Man  Topa,  $20.00. 

CASS  AUTO  SUPPLY  CO. 

llli  Qrand  River  Ave..  Detroit.  Mich. 
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A  New  128  Page  Catalog 

Juat  off  the  Press,  will  be 
sent  you  free  i 


tOAINS  IN 

MOTORS 

RADIATORS 

SUPPLIES 

In  Fact,  Everything  for  the  Automobile 

Writ.  (ode*  far  w  Catalan 

AUTOMOBILE  APPLIANCE  CO. 

1438  Michigan  A«E„  Chicago,  III- 


SPARDICINE 

AUTO  WRECKING  CO. 

2462  Arthur  Avenue,  Brora,  N.  Y.  City 

We  buy,  tell  and  break  up  all  make*  of 
car*.  We  sell  can  cheaper  than  any  other 
concern.  Auto  Part*  raid  at  one-quarter 
the  regular  price.  We  sell  and  buy  the 
following;  second-hand  cart: 

Ford,    Chalmers,    Annan  dale,  Stoddard- 


LAST  CALL 

We  have  a  large  assortment  of 
TOURING  BODIES  that  we 
will  close  out  at  very  low  prices. 
We  can  fit  most  any  car — prices 
range  from  $10.00  to  $40.00 
Write  for  particulars. 

The  M  &  M  Company 

Cleveland,  Ohio 


REPAIRS 

We  have  them  for  most  any  make  car 
We  save  you  M%  to  76  T 

MOTORS 
Rear  Axles 

Send  for  our  list. 
We  guarantee  all  goods  In  good 

or  money  refunded. 
We  also  Buy  old  Autos  any  condition. 

AUTO  WRECKING  CO. 
We  Tear  'em  up  and  sell  the  Plecee 
Uth  A  Oak  Kansas  City,  Ho 


Connecticut  Ignition  Systems 

including  timer,  coil  and  switch  for 
Maxwells,  Chevrolet1)  and  Dort  cars. 
$6.00. 

2$ — 1016    Maxwell    Winter    tops,  $05.00 

while  they  last. 
Splitdorf  magnetos,  Model  X,  $9.00. 
6  Cylinder  Mea  Magnetos,  $15.00. 
50  Assorted  Hyatt  Roller  Bearings,  $5.00. 
4  Cylinder  Kellogg  Air  Pumps  Model  ,J34,' 


Cylini 
$0.00. 

Another  lot  of  Prest-O-Lite  tanks.  Model 
B.  $7.00;  Model  E,  $6.00. 

MCHOALOS  COMPANY 
422  Gd.  Rive*  Ave.  Detroit,  Mich. 


AUTOMOBILE  PARTS 


Save  50%  to  75% 

ImTti  part*  for  Dearly  all  standard  nnk«  of  far*. 

to 


twt  wr  price*  liwf,ir*  piscine  your  order 
Ms 


Chalmers.  T.K.M 
40 

On-rland,  Warren  M 


iwell— all  rondcla 

11)13 

Oldunobllc.     Reo  —  all 

models  to  11)13 
8tudei.aker— all  modrU 

to  nil  3 
Btllck  lu.  17  A  20 
Csttllls.-  1»»»  to  IMS 

°33 

<loar«,  Itoarlna-..  Allen.  Crank  Shaft".  Cyl- 
TansMh.sloDs,  Wheels  for  nearly  any  make 


lPOfl  K  'IS 
Packard  11KID  to  '09 
R<-ssts  1MKI  to  '14 
Mitchell  1907  to  '14 
KltKlnca, 
1n.l«rv 
of  car. 


MAXWELL  BROS.  AUTO  SALVAGE  CO. 

2931-33  Olive  Street,  St.  Louis,  Mo. 
Hcadqnar 


for  Automobile  Parta 


AUTOMOBILE  PARTS 

SAVE  50%  AND  MORE 

WB  It  AVE  PARTS  FOR   MOST  ALL  STANDARD 
MAKE*  OF  CAHN.     WHITE  US   YOL'K  NEEDS. 
E  M  F  30  Krlt  Reeala  1909  to  1914 

Msiwetts  Q.F.K.GAAA  Cadillac  1901)  to  1913 
Orerland.  38,  42,  r>t  Mlt.-b.-a  11)07  to  1912 

Packard  lmie  to  1909  Flanders  20      Warren  10 

Henry  A  Franklin  Cole  30  Hodson  20 

Bttlck  Models  10.  17  A  19 
Engines,  dear*.  ~ 
lnder*.  Tran 
mske  of  ear. 

Al'TO  PARTS  CO. 
4120  Olive  Street  St.  I.oola,  Mo. 

No  connections  with  any  other  Auto  Parts  Co.'s. 


KRIT  OWNERS 

We  f-.irr.l>n  quick  « -erics  on  all  cncln*,  elntct 
mlatlon,  dlflerenrlsl.   front  and  rear  axle 
sear,  wheels,  at  cert  Rt  knnckles  sad  eenes.  . 
frame*  and  body  parta  from  original  Krlt  Stock. 
Fur  all  models  from  1909-1913  Inx-tnalT*. 


MOTOH  COKI 
l.tOD  Race  St. 


OH  ATIO* 
Philadelphia. 


G-E-A-R-S 

For  Traiumutwru  and  Differentials 

Writ*  oar  uIm  4*pt.rtir)*Hit  kboot  your  r^nlMrrowuta 
Mnnnfsctnrera  for  the  Trade 

SERVICE  GEAR  &  MACHINE  CO. 

READINC,  PENNA. 

-MAGNETOS  — 
STARTERS— GENERATORS 

BOUGHT   SOLD— REPAIRED 

RoMcb  MasD>t»>«  aoM  with  all  month*  cnareots* 
Prices  $20  to  140  according  to  type 

HERBERT  AUCOCK^M'Jr 


Unlit   and  Re 

foiled   States.  I 
Shape  for  ANT  car, 


RADIATORS 

■ed  st  lowest  prices  la  the 
Service.     Main   or  "V" 
Write  for  tpectsl  qaotsttoas. 

AUTO  RADIATOR  MFG.  CO. 

764  Van  Buren  St.  Chicago.  111. 

Phone.  Monroe  1138 

"STODDARD 
DAYTON  PARTS 

DAYTON  AUTO  REPAIR  CO. 

355  Weat  52d  Street  Now  York  City 


ALL  TYPES  OF 
The  New 


THE  G WILLIAM  COMPANY 


Engineers — Specialists  In  Bearing* 
Bearings  for  Orphan  Cara 

New  York.  2  Columbus  Circle  (iSlh  St.  1 
Broadway) 
Philadelphia.  1114  Arch  8L 

Please   mention   The    Automobile    when    writing   to  Advertisers 


USED  PARTS  30  DISCOUNT 

Following  cara :  Chalmers.  K-F-M,  Flanders  20.  tws 

sad  three  speed;  Bales  10-10. 1719-21  A  F  H  It. 
F.  30;  Msxwell  AA-E-K-BD-CA.  Overland  *g  to 
09.  Tmnaailsaloas,  tiles,  wheels,  bearirsts.  crsnk- 
csaee,  connecting/  rods;  la  fact,  almost  say  part  for 
any  maks  of  car. 


AUTO  SALVAGE  CO.,  IMC. 


1414 


1  aty.  Mo. 


P 


ARTS 


FOR  ALL    MAKES   OF  CARS 
ALWAYS  ON  HAND 

We  ran  (111  your  orders  promptly.  Require- 
ments for  any  make  of  car  supplied. 
EDWARD'S  GARAGE 

i Edward  Carsnsih) 
I  orris  Ave.,  N.  Y.  City, 
Near  138th  St.  and  3rd  Ave. 

S-P-R-I-N-G-S 

We  make  and  repair  springs  for  all  care  and 
trucks.  Special  scientifically  heat-treated. 
Highest  grade.  Write  and  tell  us  what  you 
need  and  ret  our  pricos.    Quick  shipment. 

TROY  SPRING  WORKS 
396  Congress  St.  Troy,  N.  Y. 

MY  PRICES  ARE  RICHT 

We  bare  second  ha  ml  notnra  for  erery  make  of  ear 

for  IM.OO  and  up. 

W»  sh«i  csrry  s  complete  line  of 

Cylinders  ft  1 R  00  each 
Crank  Shafts  a  310.00  each 
Rear  Finds  ©  fl'S.oo  mch  and  op 

S'o  matter  whst  yon  need,  let  SB  qoote  yen  s  price 

thst  will  saro  yoa  fpr.m  23%  to  80%. 

The  Guy  Auto  Kirhaasa 
Mostclalr,  N.  3. 


•pare  rims.  I 
of  ear.  Cfulc 


RIMS— AM.  SEW  A\I>  Ol.tl  TYPES 
and  parts  for  sll  mskvs  of  rtias.    Get  my  prices  en 
locking-  rims,  side  ring*,  for  any  msks 
Irk  •errlc*.    Free  rim  Informatloa. 
Wra.  P.  Kastnrr 
2125  Mlcelgaa  Are.  Chlesco.  lu. 


ALL  REPAIR  PARTS  FOR  OLD 

car*  on  band  for  Immediate  shipment 
plete  Cylinder*.   Rear  Ailei.  Iran, id 
retora  snd  Magnetos     Write  us  first. 
DOMJHK.iTY    THR  PARTS 

No.   19lh  St 


SJKW  RO.__ 
IM4V  with  Top. 


BODIES   FOR   FOR  IIS 
■    g.O.B.  ears.  ISO  00. 


34  le 


rctsl 
Central  Wi 


— ^"""'Jf  Jltaaga  sod 


pslr. 
A  Auto  Co. 


PARTS 

We  have  on  hand  a  misKeLUtwtmu  tot  of  PARTS  fat 
erery  ma.ka  of  car. 

THE  AUTO  PARTS  CO. 

1420.31   Raos  Sirs*! 


REPAIR  American   I  ndereln 

aaoTa  lea    asotor  Service, 

—  Is'  »h off  Motor  Co.  De 

FOR  Motor  Co.  *  L.  P.  C. 


AMERICAN 
N.  Cspltsl  ATS. 


PARTS  CO. 

Indianapolis,  Ind. 


AMBRICAH  I'NnERSI.liajG 
IfYRFjRd 
HIDKH-LEWIS 
Parts  and  Repairs  for  all  Modria 

V.  A.  Lonxsker  Company. 

Cstalornea  frss 


re.r;. 

Intake  1 


POR  8 ALB 
Race  type  cylinder  bead,  for  Forda  lA-orsr. 
lees.   Rocker  arms  snd  Pnab  Rode  Srvdal 
mnnlfold,  1  >.,  *  csrtwrelor.  130.00  FOR, 
Robert  M.  Ronf 
Andervon,  Indiana 


Al'TO    AND   Till  I  K  WHEELS 

Rebuilt  and  Heialrcl.     o.ilck  Kerrlce. 
All  MakM  of  Rims. 
Wire  Whe.l«  Repaired. 

A  Him  Co. 


(  hlcaso  Wheel 

15S2  lndlsas  Are.,  Chlcaeo,  III, 


IF  YOU  ARE  I.OOKIVQ 

ed  PARTS,  ret  „r 


K.  C.  Al'TO  PARTS  CO. 
1X27  MeOes  St.  Kaaaaa  City. 


fiHETOS 

ion  Kin,  I7R.00 

.Arrow,  tsooo 


Al'TO   KM;im>    AND  Vjtt.ll 

R.C.H.,  In.i.oo 
All  type.  Baarh^a,  .,0.00  .p 

Wsat  End  Plttrfinrmb,  Ps. 
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The  (bearing   (  [ouse 


THE  AUTOMOBILE 


SAVE  MONEY   ON   VOIR  PARTS 
Parts  tor  all  nikN  of  cart  Bold  at  oao.quarter  tbe 
original  price    Buycra  of  all  makes  of  wrecked  ran 
In  any  condition.    It  will  par  you  to  Investigate. 

Yorlcvtlle  Aato  Wrecking;  '  " 
502  E,  84th  81.  N.  T.  City 


WANTED   TO   BUY   NEW   KOKI)  SBDAM 

ANII  COl'PELET  BODIES 
Quote  beM  ea»ti  price. 

Krnln  Greer  Automobile  Company 

1512  Wata.b  Avenue  Chicago.  Illlnoll 

Attention  of  Mr.  THOMPSON 

CYLINDERS  »10 

Stoddnrd  -Dayton.  Overland.  Marlon,  Stwlelakcr- 
Qarford 

Crnnkaliafti,    t:.»r«   and   other  parti. 
H.  g.  MeCrery 

1T22  Fiirmoont  Are.  Philadelphia.  Pa. 


Rebuilding  and  Repairing 

Cylinder  Grinding 
Pistons  and  Rings 

LARGEST  BECAUSE  BEST 

Sand  for  Prico  List 

Houpert  Machine  Company 

351  West  52nd  Street 
New  York,  N.  Y. 

CYLINDER  GRINDING 

Special  Light  Alio; 


Our  special  facilities  enable  us 
to  do  highest  grade  work. 

Over  225  Piston  Patterns 

AUTO  ENGINE  WORKS 

St  Paul  Minn. 

CYLINDER  GRINDING 

Requires  a  Cylinder  Grinder 

Have  you  investigated  the  possibilities 
of  the  Northern?  In  connection  with 
a  lathe,  it  possesses  all  the  features  of  a 
manufacturing  grinder  at  one-tenth  the 
cost.    Particulars  on  request. 

NORTHERN  MACHINERY  COMPANY 
503  South  Sixth  Street 
MINNEAPOLIS   MINNESOTA 

SCORED  CYLINDERS 

R«rpatr*d  bj  patent  electric  prcr in.  Filled  with  a 
■liter  awl  nickel  alio?.  Bnimlnaree  fT.tktf.nc,  No 
warping  of  s-iilarglna'  of  cylinder  bore.  Same  platoa 
and  rlnRB  need.    fl««nlpp*4  24  noun  after  recelTed. 

L.  LAWRENCE  &  CO. 

1522  8.  Michigan  Ave.  WtMl^  St. 

P124«      Jaffamoa  Axe,  Detroit,"  Mich.' 

CYLINDERS 
Rebored  and  Ground 

with  ipcrlal  equipment,  flpanrlng  absolute  accuracy. 
NEW  PISTONS 
Caat  Iron  and  mnrnnlltc  nlumluutn- 
PISTON  RIN4JS 
High  comprraalon  and  plain. 
Cliarii"  Ibnuonatiln-  Prompt  Delivery. 
Snnderland  Machinery  Co. 
U>06xm  Ifciogla*  St.  Omaha.  Net. 


CYLINDER  GRINDING 

new   r'l-t"n«.    rlnsa  and   |ln-  rwrlnd 

rta    folic  «-,niipp-<ik  M,"*'"*)  w1"' 

\  n'derann    Anlo  Kepnlr, 

Ave..  Ptttsbsrgb.  Pa. 


AUTOMOBILE  OWNERS 

MECHANICS 

TO  RKPA1B  YOUR  AUTOMOBILE 
"end  ■  our  Broken  Parts  to  l  a.   We  ean 
Match  Them  at  Leas  Then  Orlarlnnl 

Coat.  All  makca  eartiureton,  magnetos,  bodies. 
Pnrta   for   All   Klada   of  Cars.  Bprlnet. 

Wheel*,    shock   Absorbers.   Letups,    Cushion.,  Oaa 
'Inula   Generators.  Muffler*.     We  Have  Them 
for  gl.OO.     Writ*  us.  SATTLER 
mot  Nprlug  (Jarden  St.  Philadelphia,  Pa. 


ALUMINITE  PISTONS 


Allunlnltc   Pletoaa   will  put 
Lota  a  four-cylinder  motor,  lire"  mora  power  tad 
quicker  getaway.     In  aaklng  prlcea,   etate  Bake. 

  I  »■>''   roar.     EXPKRT   MOTOR  BUILDISU— 

Platon  Rlaara.  Cylinder  Grinding,  also 
Platnr 
Roda 

GREEN  ENGINEERING  CO.. 


'lutons,  _ 
HI.     All  nor 


Illoua  and  Wrl 
rlc  urn 

nformallnn  and  qoolatl 


larnnt 


MODERN  AUTO  REPAIR 

AND  RECONSTRUCTION  CO. 
4001  to  eS»  Olive  St.  si 


CYLINDERS  REBORED 

We  rebore  Cylinders  and  eawlp  with  ear  Bellpae 
rings  and  extra  high  quality  platoa*,  Ineurlog  a 
corrart  St  and  cltlna  eitra  efficiency  to  yoor  motor. 
Olra  ue  a  trial.    Priraa  Interesting. 

HOPE  MACHINE  COMPANY 

Mfra.  Eclipse  Platon  itinera 
230  N.  2nd  .Street.  Philadelphia,  Ha. 


CYLINDERS  REBORED 

in  - 1 1 j  Unit  new  platon*  and  rings,  17  to  til 
cylinder.    General  overhauling-  an  ' 

WELDING 
Cylinders,  crankcaaes  and  crankshafts  welded 

STERLING  ENCINE  COMPANY 
331  S.  Clinton  Street  Chicago,  III. 

CYLINDERS  RECROUND 

ALUMINUM  ALLOY  PISTONS 

Will  Increaao  apaad  and  power,  rednc*  vibration  and 
eliminate  carbon  trouble.  We  are  tbe  nrst  In  New 
York  to  offer  tbeoe  pistons  to  motoliata.  Gel 
our  prlcea  on  reerrlndtna;  crllndrri  and 
for  A  I.I  MINIM  ALLOY*  PISTONS. 

Ov«rtit«  Pitton*,  Pint,  Rimgt  and  AsaMagv. 

PRECISION  AUTO  PARTS  CO. 
241  Waat  «»th  Street  New  York  City 


That  Knoekinp  and 
Vibration 


STOP 

■LOOK  To  'SX.ot.TcsS:0  ° 1 

LISTEN  TO  YWI.K  MOTOH 
Yoor  aato  cylinders  may  need  rehorlag  and 
new  pistons  and  rings  made.  Manufacturers 

icetyleoe  welding  and  carting  and  carbon  conanmlng 
apparatus.  Wa  weld  and  hrase  any  metal  that 
Belts. 

Heresies  Welding  and  Machine  Co. 

SIS  N.  18tk  81..  Pklladalpltla.  Peso. 


CYLINDER  GRINDING 

By  experts  on  Heald  Grinder.  All  pistons, 
rings  and  wrist  pins  ground  mechanically 
perfect.  All  patterns  and  sizes  in  stock, 
write  for  quotations. 

SAUCKE  BROS., 
CYLINDERS  REGROUND 

Including  now  pistons  and  rlnga  for  15  to  $10 
per  cylinder  We  alao  can  furnish  Aluminum 
Alloy  or  Light  semi-steel  pistons  at  slight 
adrance  above  caat  Iron. 

Manufacturers  of  Pistons  and  Rings 


CROWN  MACHINE  SHOP 
Crown  Point 


UEIiRIMI  CYLINDERS 

..or   !„nt-lr.al.d   |d«t„n   r.nin   and  pl.tona. 
^niilpment :  15  year.'  eipcrlonc.  Writ* 

™r  nrldBeport  Platon  HI. lit  Co. 


CYLINDERS  REBORED  AND  UROUND 
■  tted    with   light   pistons    ™nd  LEAK- 
LESS  RINK*. 


St.  Clcnd 


Mct.'addea  Machine  Works 


SliflftED  CYLINDERS  g 


reclaimed  wttb  onr 
•liter  procaaa 
without   over  -  Mae 
plaUiBa  and  rlafa.   AU^castlnga  welded  ^Work^gniran 

,  A  JONF.S  30  Catharine  St..  title..  N.  Y. 


Eipcrt 


AIITO  Bodlea   and   Equipment.  Tops. 
nv  *        mechanic*.    Dead  atoraxe. 

All  work  guaranteed.    Let  na  eatlmote. 
JOHN  J.  M  viiiii  s 

l formerly  with  Iteaty  it  Co.) 
Tel.  Col.  30S4.  S07  80»  W.  «TU  HI..  New  York 

SCOIIED  CYLINI1ERS 

rteiolred  hy  a  mechanical  proceaa,  no  beat  or  alee- 
trldty   u»»d.      IMInc    U>U   sooreaefuUy   since  1805, 
Oet  oar  prices  Sr»t.    All  work  guarantsed. 
Cabh  Machine  Works 
2935  Detroit  Are.  CleTelsad.  Ohio 

FORD  REPAIRING  OUR  SPECIALTY 

snd  im 
it  repair 


tlnaranteed  work.     Lowest  I'Hr 
I^*t  tt*  prr.ve  It  on  yoor  n 
"Circle  17W  or  write. 

MOTOR  REPAIR  CO. 

Near  York  Cltw 


Wesi  I*??? 


Tires 


ANOTHER 
EXAMPLE 

OF  OUR  BUYING  POWER 

We  have  Just  purchased  ut  a  great  saving 

the  following  sizes  of  Urea.    With  the  crude 

rubber  markets  soaring  and  every  Indication 
toward  an  advance  In  tire  prices,  we  are  sell- 
Inic  these  tires  ut  the  extraordinarily  low 
prices  listed  below: 

2Sx2\.  nonskld.  new,  $5  each. 

Tires.  Tubes 

18x1  S5.S5  J1.45 

JitxS                                          «.1S  I  SO 

SOxS^j                                       S.95  2.15 

31x34                                       7.7»  2.15 

32x3V»                                       8.06  2.<0 

34x34                                       »•*•  2'50 

J0X4                                          ».3i  I  5S 

31x4  II.  bO  2.K 

S2x4  11.60  !.70 

23x4  IMS  2.M 

34x4  1210  305 

35x1  1J.IS  8.10 

34x44  14.30  3.24 

35x14  M  US  3.40 

3i!xl4  1S.1S  3.C5 

57x14  1«.90  3.7S 

35  x5  17.10  3.80 

:t«xi  18.45  3.90 

37x5  19.20  4.10 

87xS4  24.15  4.55 

Add  10  per  cent  for  nonskld. 

Do  you  use  any  of  these  sires?  If  so,  do 
not  hesitate  to  order  a  sufficient  quantity  to 
supnly  your  needs  for  months  to  come. 

THE  REPUTATION  OF  THE  HOUSE 
STANDS  BEHIND  EACH  AND  EVERY  ONE 
OF  THESK  TIRES  AND  WE  HONE8TLT 
RECOMMEND  THEM  TO  OUR  CUSTOM- 

i:rs 

We  ship  all  orders  subject  tn  your  exam- 
ination. 

One  dollar  or  ileposlt  sufficient  to  defray 
express  charges  must  accompany  all  mall 


AUTO  SALES  &  PARTS  CO. 

1602  S.  Michigan  Ave. 
Chicago  Illinois 

Reduce  Yoor  Tire  Bills 
TIRKS 


30  X  34 
Write 


by  ti«1ng  c-nr 
IIOI  HI. K  TREAD  Til 

34  M.00       «4  t  4. 

38  >  44  8101 

for  lllo.tmteo'  Catalogue  and 
Llben  A  Co..  2«1  W.  S4tt,  II 


1.00 

Price  Ll.t  to 
I  Torit. 
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TIRES 

Spend  the  Winter  in  the 
South  FREE  OF  COST. 

Any    Intelligent    mini    with  K   f«W  ha 

.ir.-.i  dollars  can  do  this  by  lnvr.Un 

In  • 


....  fl.HO 

» i  |v*. Sow     *?:so  a:Vo 

33  z  3VC   T.M  N.TB  3.3B 

34  s  Stt   V.T6  3.36 

31  x  4   ti.tlS        n>. i >n  3.96 

33  x  4                      B .MA  10.M  8.10 

34  X  4  0.95  10.06  3.30 

36  x  4  10.08  ll.itn  8.811 

SB  x  4V4  13.98  18.3S  4.10 

3?xi«::::::::ig:SS    ftSS  t£ 
AKRON  TIRE  CO.,  Inc. 

Aulhiirlsrd     lupltal,  3800,000.00 

1 799  BresdwaT,  Cerrsar  5-Slh  Street,  Nn  York 
Tel.  Columbus  9441 


A  BIO  SAVING  IK 


Mew 
Tubes 
18.  SS 

8 .45 

3  ISO 
4.00 
4.1.1 
4.28 
4.36 
SOU 
B.00 
5.20 


Selected   Stock— Stan, 
Uaaranteed 


New  New 

Tire  Tubes 

2*1$  f  6.00  IIJI 

30x3              S.90  2.00 

30l3W...     8.00  2.26 

8Uau...    s.ao  2.ao 

8113  H-  ■  BOO  2.S0 
84i3  4  .  0  BO  2.55 
8«i3S...  10.73  3.75 

81x4   11.75  2.90 

32x4   12.50     8  30 

88x4   12.75  8.25 

For  Non-Skld  add 
Special  Bararalas  In 

UMd  Uses 
Tiro 

80x3  $8.BO 

30x3  U....  4.25 
31x3  "J....  4.S0 

1%...'.  £»0 

 4 .  .  •  *  .  .  6.25 

84x4  7.00 

88x4   7.2S 

84x4  7.7* 

All 


New 
Tine 

84x4  $18.25 


85x4. 

88x4  

34x4  U.. 
.15x4  U.  . 
8.1i4tt  .  . 
87x41*.. 

85x5  

80x5  

27x3  


13.50 
14.00 
1«.23 
17.00 
17.50 
18.00 
17.50 
18.50 
20.00 


32X.1 
34x3 


Cued 
Tim 

85x4  $7.50 

86x4  7.50 

84x4  H  8.00 

35x4  H  8.00 

38x4  W  8.28 

37x4  H  6.50 

83x5   8.50 

SfllB   0  50 

37x5   9.75 

goods  .hipped  C.   0.   1).   aubjert  to 
<rf  10  per  cent  of  order. 

AIR  at  SUPPLY  CO., 
1461  Michigan  Ave.  Chlcaajo.  Ill 


Tubce 
51.35 
1.45 
1.30 
1.30 
1  00 
1  «5 
l.fll) 

1.70 
1.70 


lot  to  All  Prices. 
Sllahtlr  Used  Tires 

U«ed 
Tubes 
♦  1.75 
1.75 
1.73 
1.80 
1.88 
1.90 
2.00 
2.00 
2.20 


TIRES 

G  UARANTEE D 


4000  MILES 


•t  the  following 


OHIIKII  FROM  US 
AXD    SAVE  MO.V1CV 


..$13.14 
..  18.08 
..  18  72 
..  18.01 
..  28.43 

O.  D. 


Skid 

$14.73 

20.18 

;n.i>7 

21.21 
2S.28 


THE  OHIO 
GUARANTY  TIRE  Ac  RUBBER  CO. 
u,  ill  Avenue.  Cleveland. 


ACORN  TIRE  CO.,  INC.. 


1547  Michigan  At... 
Chicago.  IIL 


on  .11 


NEW  BLEMISHED  TIRE  BARGAINS 

<3.SOO-Mlle  Onarantee) 

SOx3  $6.00         84I«  112.30 

30x3V»   7.50        38x5   17.00 

We  Double  Tread  roar  old  tires  ud  guarantee  per- 
fect aatUfactloo.    Give  u«  s  trial. 

For  recovery.  SOiS.  $4.00       30x8*  84.50 

84x4  Itl.oo 

N«-8x1d  10*  Bxtre. 

  INKKHA  TIRE*  CO. 

■M2  Halser  St.  Newark,  N.  J. 


Best  Rebuilt  Tires 

At  H  Price 

Will  Run  B.OOO  Mllee  and  More 
TtiBMi  tires  ere  of  double  thickness  nnO  bare  12  piles 
of  fabric ;  therefore  bo  puncture.,  no  blowouts.  Tbey 
*re  rebuilt  b;  our  special  process,  vulcanised  and 
double  treaded. 

30x8  f 

30x3  U.  . 
Send  B  . 
•rail  tbo 


double  treedt  ... 

30x8  84.50         82x8 V«  .  . 83 .75        34x4  87.73 

6.50         88x4          7.60  38x4....  9.00 

deposit  for  each  tire  ordered,  sad  ws  will 
tire,  balance  C  0.  D. 

JAOO  D.  T.  CO..  Mfra. 

1 2.T3-3T  Wabash  Awe.  Chicago 


DOUBLE  SERVICE  TIRES 
G  tie  ran  feed  3  BOO  Miles 
slie  Plain   Tnbea        8faM         Plata  Tabes 

50x3  $6.00    82.05        8«x4    89.00    IS- Ml 

30x3 1,   0.00      2.40        36x4  H  10.00  4.60 

S3X4."   8.00      3.43        36x5  11.00  3.43 

84x4   9.00      8.60        87x3  11.00  5.65 

Non  skid  Tires,  all  sixes.  11.00  Extra, 
stats  If  Q.  I),  atratgbt  bead  or  clincher  type. 
10%  Deimalt  required  oa  all  C.  O.  D.  orders. 
Discount  of  5",  when  cash  accompanies  order. 
I.  JaSTess.  131W  Fifth  Ave.,  Naw  Tork. 


FORD   SIZE  TIRES 

30x3 Vl  Nnn  Skid,  FtM  Grade 
Mileage  Guarantee  Removed 

—$6.5  0  EACH—. 


JANDORF  AUTOMOBILE  CO. 
1781-8    Broadway,    803  W, 
New  York  City 


St. 


FORD   SIZE  TIRES 

SOX3H  non  akld 

S7.SO 

Theae  Tlrea  were  orln-lnnlljr  asaraa- 
teed  for  7BOO  miles— all  firsts—  l.V  de- 
posit on  nil  CO. I),  orders 

Write  for  Booklet 

Lincoln  Tire  &  Rubber  Company 
254-0  Halser  Street  Newark,  If.  J. 


Supplies  and  Accessories 


HAND-I-WASH 

COMBINATION 

Soap — Water — Towel 

Everything  necessary  to  a  thorough  clean- 
ing of  the  hands  after  a  roadside  repair. 
An  ingenious,  compact  cylinder  containing 
a  metal  tube  filled  with  antiseptic  washing 
fluid  and  roll  of  sanitary,  absorbent  paper 
towels.  Enough  for  50  washes  and  costs 
1  to  3c  a  wash.  Easily  refilled 
Everybody  wants  one— nearly  every  motor- 
ist buys  one. 

A  big  business  for  the  supply  dealer  at  a 
liberal  profit.  Get  a  stock  now.  They  sell 
on  sight. 

Send  for  details  of  our  dealer  proposition. 

List  Price  $1.00     Refillers  (Fluid  and 
Towels)  50  Cents  (Prepaid) 

T AY- MILLER  MFG.  CO. 
M'I'ng  Chemists 
1714  Cherry  St.  PHILADELPHIA,  PA. 

WORLD'S  LARGEST  SUPPLY  HOUSE 

Our  stuck  of  nuiipllea  and  accessories  la  the 
largest  the  world.  We  can  supply  yon  with  every, 
thins,  you  need  at  prlcea  that  are  away  belew  what 
you  are  paying. 

St  combers;  and  Schebler  carburetor., 
springs,  transmissions,  salsa,  motors, 
bod  las,  radiators,  stserlng  gears,  mag- 
neto., coll.,  horns,  etc. 
Money  cheerfully  refunded  00  anything  that  le 
tiii.atU/nctory. 

Our  PRIt'K  WltBCKKR  catalogs,  coBtalae  8.000 
big  I  eras  Live — fiBT  A  COPT. 

TIMES  SQUARE  AUTOMOBILE  CO. 

largest  Automobile  Hopply  Hones  In  the  World. 
With  Street  ami  Rnadway        1210  Michigan  Are,. 
New  Tork  Oilcago,  IIL 


Headquarters  for 


STORAGE  BATTERIES 


Lead  Battery  4\  Electric  Ca. 
dway.  New  York  City 

For  Winter  Drlwtaaj 

FROST   O  nwv.wae_.v_ 

KING  Kadiator 

PROTECTOR 

Preeeota  radiator  from  freealng.  Saves  gasoline — 
tVrrecta  winter  troubles.  Keeps  driver  warm.  Why 
use  newspapers,  cardboard  or  other  unalghtly  cove  re 
Invtead  of  tbls  attractive  metal  ahleJd!  Aillu.lable 

4ffK  ASk 


N.  T, 


MO.NOt,  H  A  MS  AND  INITIALS 
Decalcomnnla  Transfer  Inltlala  and  mooo- 
gTama.  Toe  apply  them  on  automobiles  while  they 
wait;  cost  2c.  each;  proflt,  $1.38  os  81.50  lob:  free 
lartlcuUr.  Anto  Monosrnm  Snpp  y  Co.. 
Dept.  8.  Niagara  Bldg.,  Newark,  N.  J. 


Magneto  —  Service  Stations 
MAGNETO 

S  Bosch  (High  Tension),  120.00  to  $40.00 
p  Bosch  (Dual  Systems),  $20.00  to  $50.00 

E«  Elsemann  (Low  Tension  with  Coll),  $15.00 
Klsomann  (Hlrh  Tension),  $20  to  $45.00 
Remy  (with  Coil),  $20.00 
L.  Splltdorf  (with  Coll),   115.00  to 


I PARTS  FOR  AI.I.  MAONKTOS 
ALWATS  IN  STOCK 
A  WE  REPAIR  STARTER— MOTORS 

L GENERATORS — MAGNETOS 
In  fact  anything;  in  the  Urnltlon  line. 

ME1NERT  MAGNETO  SPECIALTY  CO. 

Ohio 


-A-G-N-E-T-O-S 


on  aU  makaa  of  magnetos. 

All  type*  of  Magnetos 
BOUGHT   AND  SOLD 

MAGNETO  SALES  COMPANY 

ITT7  Breafhray  New  Tork  CM* 

WANTED  " 

BOSCH  MAGNETOS 

In  reply  be  sure  to  state  the  model  ami 
number  of  magnetos  you  have  on  hand 
and  lowest  cash  price. 
Address  Box  Z025  c  The  Automobile. 


All  types 


OSJCH  MA.ON 

of  slightly  used  m 
Rutu-Bjttee  them  right. 


E.  W.  SAUNDERS, 

27  SUnhope  St..  Boston.  " 


D  E  L  C  O 

Holf-wtartlnc  and  I,1gtitlnf  Bytten 
RiMlM 

S*rr  n-ur  Mr.  Crillj  about  all  jour  •Wttiral  «3lfl1t-TJltlM 
Del«o  Repair  Co.,  S44  W.  40U  St.,  N.  Y.  Citf. 

MAGNETOS,  COIL  dt  STARTER  RKPAIRS, 
00  (bit  work.    Oar  ' 
Ice  ind  prompt  dellTerjr. 
t-arrtod  In  itock. 

Kolh  A  71 II I  jr 
M  Goddell  Street  Boflfalo,  K.  T. 

MnKstefOaV.  Stnrier*  and  Genera  tors 

iirumptlj  repaired  by  experta.  Factory  parta  carrtod 
1u  ntock.  St>rTte«  Htatloi.  ror  Hljur  aod  Nortb  Eaiit 
apparatus  and  U.  S.  L.  storace  batteriaa. 

Knrla  Mannfaetarlaa"  Co( 
1 7  -  2  "2 1  Iowa  Ht,  Daren  port,  Iowa 


Welding 


Atlaa  Wci.i  1 11  it  at  Cntttna;  Planta,  Hkijmi 
to  tJHtO.OO.     tiuaranteed  beat  oa  the  market  or 

money  refunded.  We  weld  and  machine  ready  to  re- 
place broken  crankshaft*.  craDkcaaea,  atrlpped  or 
broken  geara,  cyllndera.  etc.  All  welds  g 
equal  of  new  parts.  Atlaa  Wrldlng 
•13  Ells.  Awe..  Rakway.  w.  j. 
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Schools 


THE  STEWART 
AUTOMOBILE  SCHOOL 

teaches  you  thoroughly  everything 
you  should  know  about  an  automobile 
— how  to  run  one — how  to  repair  one 
— how  to  hud  trouble  and  cure  it. 

Various  parts  of  different  makes  are 
used  in  actual  demonstration.  We  re- 
quire every  student  to  do  the  work 
personally  and  educate  his  hands,  ears 
and  eyes,  as  well  as  his  mind. 

Day  and  Evening  Classes 

STEWART  AUTOMOBILE  SCHOOL 
225  West  57th  St.          New  York 
 AT  BROADWAY  

LEARN  HOW 

to  drlv*  your  own  ear  and  bow  to  repair  It  Id  to* 
b**t    equipped    Automobile    Hcbool    !o    the  United 
tat**.    A  thorough  roime  at  la 

„  Y.  M.  C.  A.  Automobile 
H.S1  W«*t  o7Ui  St.,  New  Tori 


"J1ie  (Rearing  f-Jouse 

Patents  and  Patent 
Attorneys 


THE  AUTOMOBILE 


FREE  BOOKLET 
"How  to  9ecceed  la  ta*  Autoroobtle  Business.' 
application— $40,000  equipment    eight  instructor 
.dual  work,  repairing  ami I  arising  -Day  and  ca 
lag   rlae***,    Greer   College   of  Motorls 
KM  Wabash  An..  Chicago.   


LF.ARM  THE  AUTO 
W*  tnacb  by  actual  axe 
power*! 


pcrlcnce.  Including  driving  high 
l>  abop  practice  aawinbllng 
atcat  car*  and  appliance*.  MM 


I.  2DM 


Radiator  &  Lamp  Repairing 

RADIATORS 
Meat  Durable  and  B01.-I.nt. 
M.fc.  -law  Radiator,  allow  for  old  one. 
"~  PRI0B8  niOHT. 

Todd   HaaufactarlnK  Co. 
Ite-?i  Wary  PI.  Mlnneepolla,  Minn 


RADIATORS  JSf'Ss  .AJTfSa.  S» 

aatl  damagsd  raillatora  repaired  no  matter  baw  tad 
ta*y  are.  at  T.ry  ww  prlcea,  earb  radiator  repaired 

RADIATORS 

render*.  Tanka.  Lamp*.  Repaired  In  24  n»or*. 
All  work  guaranteed. 
PnAJKO-AMEHKAS  LAMP  CO. 
138  Wrat  Mil,  St.  New  York  City 


COM' Nil  I  i  LAMP  aOHKi 
We    make    and    repair  Lamp*. 

and  Hood*,  1'latln 


imp*.  Radlatora, 
*  and  Enameling 


TIM  81!  OS  Tenth  Aa 
Between  »Sd  aad  04 tb  ata. 


New  York  City 


RADIATOR  REPAIRS— Lowest  price. ;  prompt 
attention  to  all  order*  ITooda,  fender*,  tank*  and 
wlDd*ulelda  mad.  aad  repaired.  Moat  cnVtcnt  abop 
Is  (ireater  .New  Tork.    Work  called  for  and  delivered 


RADIATOHt  Rollt  mnA   Krimli ,i 

We  are  •!*«-.  a  II*  la  In  nulls  tor  m-alrlnc,  aiiti-mobU* 
pulDtlnr,  ftleo  rcnmifacturem  of  fcndcrii,  tnaka  ntnl 
nil  -  I-!  m*>tiil  porta.  AH  order*,  romp-*!"]  within 
10  darn  after  rerelved  and  bnre  penin-tial  attention 
of  (iroprletor.  All  work  irua  ran  teed.  Brrirrr 
Antnmolillr  Co  mpnn  y .  «!  l  Jean  Parkway. 
Brooklyn.  N,  T. 


Miscellaneous 


laaainaissimlris;  with  oor 
durable,  artlatlc. 


DEALER*  i  Do  roar  owa 
transfer  letter*.  They  an 
applied  and  always  read/.    Catalog  aa 

ACCESSORIES 
MaaaSeld.  Ohio 


~ail7 


An*  on.'  pnrcliaalnjc  tlieee  HaMa 
J  U  America  aa  successful  a 


can   bul  Id  up 

boalneaa  aa  la  carried  on  In  Kncland.  Hstsala  on 
•lat  of  Motor  Cycle  and  Oar  Carburetter*  fur  Petrol, 
Carburettor*  for  Paraffin  and  Hearr  Fnela  for  Cara 
and  Truck*  Fetter  reanlta  obtained  tfaan  from  any 
other*.  Winner  of  toe  English  "Manufacture* 
Trophy"  and  moat  records.  Price,  $10,000  for  the 
an  tire  Inter**!  aad  future  Improvement*.  A  certain 
forlune  for  a  lire  manufacturer.  $800  paid  down 
will  aeeure  tba  option  to  purct»ae  for  one  month. 
C.  HIr.Ua.  87.  Boowdoa  Road.  Keel-.  Kcotlann. 


J.  EDWARD  BANGS 

Ethical  and  Specialised  Treatment  at 

U.  S.  and  Foreign  Patents 


and  Patent  Cauaee. 
Aaaoclate  Practice. 


Validity  and  Infringement.. 
Rlectrlral     aad  Mechanical 
Expert. 

Suit*  411  Barrister  Bldg.      WASHINGTON.  D.  C 

C.  L.  PARKER,  Patent 

Formerly  member  Rxamlnlnff  Corpa,   C.   S.  Patent 
OIBce,  MrUlll  Building.  Washington,  D.  C. 
Pamphlet  of  Inatrocrlon  arat 


Business  Opportunities 

Three  Story  Store 

AND  LOFT  BUILDING 

88oo  square  feet;  steam  heat, 
electric  elevator;  near  fer- 
ries and  tube,  fronting  two 
streets;  for  sale  or  rent. 
Warerooms  or  light  manu- 
facturing. Absolutely  the 
best  location  in  town  for  auto 
repair  shop  and  supply  store. 

C.  A.  BURHORN  CO. 

1  NEWARK  ST.         HOBOKEN,  N.  J. 
Telephone  2141  Hoboken 


TO  MANUFACTURERS 

»u  t 

Co. 


We  are  open  for 
wholesale  trade. 


Motorists1  Clothing 

MUSKRAT  LINED  OVERCOATS 

Black  broadcloth  outside,  lined  with  fineet  se 
muikrat  slins,  beauufu]  large  Persian  lamb  < 
double  breasted,  50  and  52  u 


4«,  leady  for  delivery.    A  limited  qi 

'    to  doae  out,  price 


of  these 


$35.00 

Regular  retail  price  $75.00.  Dirt 
turer.    You  aavc  alt  middlemen 


riak. 


rect  f mm  manufac- 
It*  and  take 


Sent  for  Examination 

EXAMINE  AND  TRY  ON  before  paying.  Writ* 
today,  stating  cheat  measures,  height  and  weight. 
Enclose  50c.  for  express  charge*  only,  and  coat 
will  be  sent  it  once. 

E.  MIT,  0$pl.  J.  S1I  W*$t  IMtt  Strut,  It w  TNI  CITt 


Machinery 


BRYANT  THREE  SPINDLE  CHUCKING 

GRINDER  (like  new) 
CLEVELAND  2«"  AUTOMATIC  SCREW 
MACHINE  (Inter  type) 

We  also  buy  new  and  used  machine  tool*. 
NEW  JERSEY  MACHINERY  EXCHANGES 
21  23  Mechanic  Street  NEWARK.  K.  J. 


Portable  Oarages 


PORTABLE  *£r  H***t* 
GARAGES    «0*>.  abaolai 


lest    steel  ; 
ilntaly  niwproof.  Ai 
can  put  up  or  take  down.     Send  for  catalog. 

  GRO.  M.  KASEMAN 

■'<"'  Foltoii  St..  Brooklyn,  PL  V. 

PORTABLE  GARAGE*  and  BIXGALOWS 
We  are  tba  largest  manufacturers  of  portable  all 
steel  garage*.    We  also  mat 
•  Iowa,    boat  bou***. 


IS 


manufacturer*  of  portable  all 
lao  manufacture  wooden  garage*. 
«»s«.    fax-tori  ea.    schools  and 

C.  S.  Portable  Balldla 


Tork  aty 


GLOBE  BUILDING  COMPANY 
Wood  ,r»d  Steel  Sectional  and  Portabl.  Buldinea 
„     ,  .     „  For  All  Pun».aa 

Send  (or  Catakeue  plan*  I 

1J-21  Park  Ra».  Now  York  Ci 


Manufacturers' 
  Opportunities 

Complete  Patterns,  Drawings, 
Sample  Engine  and  Parts 

(or  a  half  dozen  enginea  en-bloc  type,  JH-inch 
bore  by  4K-inch  atrolie.  For  sale  at  one-third 
price  that  it  wduIJ  con  to  produce  them.  A  good 
bargain  lor  anyone  wialiing  to  make  their  o*r*>  ■*>«- 
tor*  aad  a  design  made  up  by  com| 
and  a  conservative  one.  Price 
Krrmata  Mfg,  Company.  Detroit,  M 


pctcnt  eng.ncer 
g%  App„ 


LET  US  SELL  YOUR  OUTPUT 

A  wetl-eatabliahcd  concern  having;  ample 
r-apltitl.  with  iin  agfrresslve  aetlltiK  oiKaniza- 
tlon  thorouKhly  trained  In  the  handling  uf  au- 
tomobile acceaanrtes,  la  in  a  poaltlon  to 
distribute  apei-lnliioa  of  merit  on  conlract  for 
exclusive  territory.  Have  been  aucccdafuHy 
aelllng  domealic  a*  well  as  foreiitn  trade  for 
many  years.  Location  New  York  City.  Ad- 
drcnn  Box.  Z,  SIO.  care  The  Automobile. 


&  Situations  Wanted 
Accessory  Salesmen 

to  sell  as  side  line  on  a  strictly  commission 
basis,  excepting  on  Pacific  Coast  and  S.  W, 
an  unguaranteed  line  of  automobile  casings, 
inner  tubes  and  reliners.  The  only  line 
sold  on  a  basis  of  actual  manufacturing 
costs.  An  unusual  price  proposition.  Ad- 
dress P.  O.  Box  No.  67,  Morrisville.  Pa. 


Shop  Foreman  for  Pacific  Coast 
Company 


bai  Jlmi 
automo! 


,g  a  high  priced  and  po, 
bilea.    We  wjnl  a  man 


handling  men.  meeting  customers  diagnosing  *~uto^ 
mobile  troubles,  and  aioratao.    Sutt  age. 
e"f.e\  re,«'«»ee».  «"<!  salary  wanted.  All 
will  be  treated  aa  atr.ctly  con6dent.al. 

Addrea*  Box  Z725.  The  Automobile. 


priced  line  ol 
that  it  capable  of 


e»  pen- 
replies 


Motorists'  Books 


AUTOMOBILE  RECORD 

Endorsed  by  Automobile  clubs. 
Bold  by  atutionrtra  and  auto,  clubs. 
Ask  for  descriptive  circular. 

Rpin\   Svitnnu     1201  CHESTNUT  ST.. 

Engineers 


THOMAS  T.  GRAY 

RESfABCH  CHEMIST  AND  PETROLEUM  ENGINEER 

Hraaelallalnc  In  the  examination  of  Qaeollne.  Labri- 
catlng  olla  and  P*trol**m  rnalueU. 


MANl'PACTCRING  AND  RESEARCH 

LABORATORY 

I»  North  Awe.,  Elisabeth.  W.  J. 
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Carbureters 


T*ie  Oea"n&  House  111 

Cars  for  Sale — Wanted  Storage  and  Shipping 


ALL  SEASON'S  RECORDS 

made  with 

SCHEBLER  EQUIPMENT 

Why  not  get  ■  Rcfeabter  Mi.it.'!  H  Carbureter  tor 
your  car 1    Oar  exchange  proposition  naaee  It  mij. 

J.  C.  NICHOLS 

Direct  Factory  Dletxlbator 
1673  Broadway  New  York 


SLIGHTLY  USED  CARIUKETORS 
Stromherg,  Rayoeld  ami  Model  L  8cbebler  la  nearly 
111  altea,  S8  each.  Oosuitlon  runranteed  Term* 
C.  0.  D:  or  ca»h  arltb  order.  Wben  raab  accota- 
panlaa  order  goods  are  enlppori  prepaid.  Henry 
A.  Carrier,  6  Harmoay  St.,  Halrrra,  Maaa, 


Matheson 

Cars  and  Repairs  Parts 

Frank  F.  Mathaaon      Wilkaa-Barra,  Pa. 


IUMI 

WINTOS  8-4H 
Orerliaaled,  PalBtad.  Uoaranteed 
Fully  equipped.    Good  tlrea 
J.  W  HeColpIn 
3.3V7  W.  rico  SI.  Loe  Aajalea.  Pal. 


AUTOMOBILES 
Hl>\l-:il   FOR  KXPORT 
Delleered  to  all  ateamehlp  pi  era  and  rallroada  la 
New  York.  Brooklyn  and  New  Jeraey. 
New   York  Crating;  eV  KorwaraMnr  Co. 
TeL  Greeley  MIT  SIS -25  W.  S7ta  St.,  N.  T. 

Automobiles   Boxed  for  Export 

HENRY  C.  GRIFFIN  at  CO.,  INC., 
143-145  Varies  8t. 

rhoo«  J       ]  RT'"*  Yo'k  c"' 

P.  BRADY  *  SON  CO. 
Trucking  aad  Storage.    Antnraobllea  and  Bod  lea. 
Stored.     Aotomobllee  baled  for  Eiport. 
5S2-SSM  Wnl  HHth  Street  New  York 

Telephone  8340  Columbua 


<i  The  Automobile  "Want"  and 
"For  Sale"  columns  bring  quick  results. 


DEALERS, 


Edited  exclusively  for  Dealers,  Jobbers, 
Garage  and  Repairshop  Owners 

If  you  are  Interested  In  the  merchandiio  or  maintenance 
departments  of  the  uutomoblle  industry  you  ahuuld  read 
Motor  World  regularly.  It  builda  miles,  improves  service, 
increases  profile. 

Published  weekly,  $2.00  per  ycar^-Canada  and  foreign,  J4.00. 
Subscriptions  noliritrd  only  from  men  In  the  trade.  Send 
your  subscription  to; 


MOTOR 

239  Weit  39th  Street 


WORLD 

New  York  City 


First  in  tlic  Field.  First  in  Improvements.  First 
in  quality  of  Materials,  ami  First  in  Preference 
on  the  Best  Cars. 

Llcerteeaf  uru/er  Thm  Karda  Company  Pa/enfe 

THE  AMERICAN  BALL-BEARING  CO. 

Pioneer  Axle  Builders  of  A  merica        CLEVELAND,  OHIO 


Find  Specialized  Knowledge  in 

THE  AUTOMOBILE 

$3.00  a  Year 


ENGI  NEERS 

Are  you  having  trouble  with  spring*? 

SO  years  experience  in  designing  and  manufacturing  commercial 
vehicle  springs. 

THE 

W.  28th  street 

Eatablleaea  In  1M1 


R.  MERRILL  SPRING  CO. 

New  York  City 


BENDING 

and  BENDING  MACHINES  for  every  requirement 

MAKERS  OF  WORLD'S  BEST  CRUDE  OIL  BURNERS 

FOR  FVRTMHR  FARTICVI-ARS  WRITti 

J.    FILLMORE  COX 

ENGINEERING  &  TUBE  BENDING  MACHINE  WORKS 

BAYONNE,  NEW  JERSEY 


OMOBILE 


A !«o  miUr-rUls  f«r  Tank*,  H.--1-.  OusrrK  F-ndt-ri.  Radl- 

ai«»r»,  Prststw*.  Efo.  ^nTHuKITr"  lv-rp  Drawmit  Kurk, 
KxiauHilLbaT  *uii  J<sp*bo.i.j(  Hu •>'**,  ttiaifAng  ProdactA,  Etc. 

AMERICAN  SHEET  AND  TIN  PLATE  COMPANY.  Trick  Wag.. Plma.roS.ra, 


THOMPSON 

The  only  Clamp  that  is  a  real  protection  against 
a  leak.   Quantity  prices  to  manufacturers. 

The  Newark  Stamping  &  Foundry  Co. 

NEWARK,  OHIO 


CULLMAN 

Sprockets  and  Differentials 

In  stock  and  to  order.  Send  for  Catalog. 

CULLMAN  WHEEL  COMPANY 

1347  Altgsld  Street.  Chicago 
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LIBERTY 
WINDOW 
REGULATORS 

fill  the  requirements  of  the  most  par 
ttcular  of  manufacturer*. 

\VI»y  > 

Hccause — Their  waterproofing  action 
is  positive  and  effective. 
— They  are  extremely  light 

tn  weight, 
— All  parts  are  interchange- 
able. 

—All  movable  parts  are  car- 
ried on  ball  hearing*. 
—They  are  readily  adaptable 
to  all  styles  nf  body  con- 
struction. 
— They  possess  a  device  that 
lucks  them  in  any  desired 
position. 


IJbcrty  Noii-Splaaliabte  Bouquet  Holders,  and  similar  fix- 
tures, of  which  we  are  the  sole  manufacturers  and  patentee*, 
are  to  be  had  in  many  sizes  and  design*. 

Special  designs  executed  on  abort  notice. 

Dome  Lights 
Bouquet  Holder* 
Pillar  Lamps 
Tonneau  Bow  Light* 
Limousine  Corner  Light* 


LIBERTY  CUT 
GLASS  WORKS 


rvcLeac  -to  Advertiser; 


Equip  Your  Garage  with  a 
Whitney  Hand  Miller 

•o  you  won't  have  lo  turn  away  profitable  repair  business, 
or  turn  it  over  to  the  machine  shops. 

With  this  all-around  machine  you  can  handle  the  work 
in  your  own  garage.  You  can  avoid  delay*;  you  can 
accommodate  customer*. 

The  Whitney  will  take  care  of  any  milling  job  in  the 
line  of  auto  repairs.  With  it  you  can  cut  gears,  cams, 
sprockets,  do  key  seating,  straddle  milling,  profiling,  slot- 
ting, slabbing,  drilling,  die  sinking  and  counties*  other 
operation*. 

Simply  send  a  postal  for  Catalog  No.  4. 

The  Whitney  Mfg.  Co.,  Hartford,  Conn. 

Chains — Key* — Hand  Milling  Machine* 


THE  ADVERTISERS'  INDEX  I*  published  aa  a  coorsnlenct  end  not  ss 
a  fart  of  th*  sdrertifzof  contract.  Every  car*  will  be  taken  to  index 
correctly.    No  allowance  will  be  raide  lor  errors  or  fsilur*  to  insert. 


A 

American  Ball  Bearing  Co  Ill 

American  Bronze  Company   48 

American  Sheet  4  Tin  Plate  Co  ill 

Atwater  Kent  Manufacturing  Works  105 

Automobile  Engineer   ioa 

Automobile  Trade  Directory  77-80 

B 

Babcock  Co.,  H.  H   57 

Baker  R  &  L  Co  65-68 

Bearing  Co.  of  America  100 

Beaver  Mfg.  Co  101 

Bosch  Magneto  Co   73 

Bossert  Co   98 

Braender  Rubber  8c  Tire  Co  toa 

Brown-Lipc-Chapin  Co   76 

c 

Celfor  Tool  Company  100 

Central  Steel  Company   114 

Champion  Ignition  Co   98 

Cincinnati  Storage  Battery  Co  100 

Columbia  Axle  Co   74 

Columbus  Varnish  Co..  The   97 

Continental  Motor  Co  100 

Corcoran-Victor  Co  104 

Cullman  Wheel  Co  ttl 

D 

Dayton  Top  Improvement  Co   92 

Dayton  Welding  Co   72 

Dyke,  A.  L   96 

Dyneto  Electric  Co  103 

E 

Eclipse  Machine  Co   96 

Edmunda  St  Jones  Corp  105 

Eisemann  Magneto  Company   95 

Electric  Auto- Lite  Co   59 

Electro  Metal  Products  Co  102 

Engineering  &  Tube  Bending  Works  m 

F 

Fahrig  Metal  Co  100 

Fedders  Mfg.  Co   62 

Firestone  Tire  &  Rubber  Co  10a 

Fisher  Body  Corporation   69 

Foster  Accessories  Co.,  C.  H   94 

G 

General  Bakelite  Co   75 

Gibson-Hollister  Mfg.  Co  101 

G-O  Manufacturing  Co   94 

Goodrich  Co..  B.  F   81 

Grossman  Corp.,  Emil  102 

Guaranty   Securities  Corp   70 

Gulf  Refining  Company   95 

Gurney  Ball  Bearing  Co   gi 

H 

Hartford.  E.  V..  Inc   I 

Hawthorne  Mfg.  Co.,  Inc  10a 

Hayncs  Automobile  Co   83 

Hide  Leather  &  Belting  Co   58 

Horton  Mfg.  Co.,  F.  L  113 

Houk  Mfg.  Co  101 

Hudson  Motor  Car  Co  Front  Cover 

Hyatt  Roller  Bearing  Co  104 

Hydraulic  pressed  Steel  Co   99 

I 

Indiana  Rubber  &  Insulated  Wire  Co  104 
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"GOOD 
INGOTS 
FOR  -  - 
PERFECT 
CAST- 
INGS" 


UNITEO  SMELTING* ALUMINUM  CO. 

MNOfciCOT  BLOC.  N[W  NAVIN  J  *  STONL  5T»ttT 
OtfROiT    HiCl  COMM.  NOM  VO«*H  ClTY 


— ■  -TT— 


.dex  -to  A.dL^ver.Ttiurer»/- 


J 

Janney-Steinmetz  ft  Co   95 

Johns-Man ville  Co.,  H.  W  103 
ohnson  Company    63 

Johnson  &  Sons,  S.  C   71 

Jordan  Motor  Car  Co  49-56 

K 

K-W  Ignition  Co   98 

Keystone  Vehicle  Co   99 

Kissel  Motor  Car  Co.   88 

L 

Liberty  Cut  Glass  Works  na 

Liberty  Motor  Car  Co  105 

Long  Mfg.  Co   60 

M 

Manzel  Bros.  Co   103 

Mercer  Automobile  Co  103 

Merrill  Spring  Co.,  E.  R  in 

Metal  Specialties  Mfg.  Co  97 

Michelin  Tire  Co  89-90 

Milwaukee  Machine  Tool  Co  101 

Moltrnp  Steel  Products  Co  100 

Motor  Age   104 

Motor  World  in 

Mutty  Co.,  L.J   9 

N 

National  Rubber  Co   93 

Newark  Stamping  &  Foundry  Co  Ill 

New  Departure  Mfg.  Co  100 

New  Process  Gear  Corporation  104 

Norma  Co.  of  America   3 

N.  J.  Car  Spring  ft  Rubber  Co  103 

N.  V.  ft  N.  J.  Lubricant  Co  105 

P 

Park  Drop  Forge  Co  105 

Perlman  Rim  Corp  103 

Pfau  Mfg.  Co   94 

Pittsfield  Spark  Coil  Co   93 

Preat-O-Lite  Co  105 

R 

Rajah  Auto  Supply  Co  104 

R.  ft  H.  Platinum  Works  100 

Russell  Motor  Axle  Co  104 

S 

Salisbury  Wheel  ft  Mfg.  Co  105 

Sheldon  Axle  &  Spring  Co   8t 

Simms  Magneto  Co   96 

Splitdorf  Electrical  Co   97 

Spring  Nut  Lock  Company   99 

Steel  Products  Co   64 

Stewart- Warner  Corp  and  Cover 

Stromberg  Motor  Devices  Co  103 

Studebaker  Corp   4 

U 

United  Alloy  Steel  Corp   61 

United  Smelting  &  Aluminum  Co  II] 

Universal  Rim  Co  86-87 

U.  S.  Ball  Bearing  Co  84.  85 

V 

Velie  Motor  Vehicle  Co   47 

W 

Ward  Leonard  Electric  Co  105 

Waukesha  Motor  Co  103 

Webber  ft  Co.,  Phil  H  101 

Weston  Electrical  Instrument  Co  104 

Whitney  Mfg.  Co  na 

Willys-Overland  Co  Back  Cover 

Winkley  Co  10a 

Z 

Zenith  Carburetor  Co  3rd  Cover 


Hlekt 


asbestos  m/cr/o/Y 
BRAKE  LINING 


ON  THE  STEEPEST  HILL 

IT'S  A  FRIEND  INDEED 


<lu.O  brakfi'  Ortalnlr  Too.  nerd  turn!  Bat  brake*  without 
ibe  aafaat  brake  lining  are  like  a  car  without  clrvs —  neit  la 

™Dwn't  n»»  "any  oM"  farlwt  for  »«ar  tirakaa.  It'e  not  «wod 
l»>lic»— to  aay  tuilMnr  about  th«  aafei?  of  your  own  lira  and 
the  tlvra  of  lour  paaarruppra.  . 

i;*t  KI.EKTtlA  MIA  KB  UMNO.  lt'«  the  Mfoal— whMher 
VtafM  foluK  down  DaVlTS  Ouleb  or  up  Jacob'*  ladder.  KLKK1  HA 
U  made  of  •elected  aabealoa  chemically  combined  with  an  In 
destructible  metal.    It  Urea  •|.U-mlhl  wear  anil  looi  aerrlc*. 

ilei  a  aampte  with  roioi-leto  Information. 

Write  for  It— todaj-. 

F.  L.  Horton  Manufacturing  Company 


Whittior  Street 


Boat  on,  Man, 
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The  Crank  Shaft 
of  an  Automobile 


is  a  very  important  part  of  the  machine.  If  it  breaks 
there  is  lots  of  trouble  for  the  owner — and  less  sales  for 
the  manufacturer. 

Manufacturers  who  wish  to  ensure  themselves  against 
the  breakage  of  crankshafts,  drive  shafts,  axles,  con- 
necting rods,  transmission  gears,  etc.  are  making  these 
I  parts  of  "AGATHON"  STEELS— and  that's  why 
their  machines  are  meeting  with  great  success. 

"AGATHON"  STEELS  are  produced  in  one  of  the  most 
modern  and  up-to-the-minute  steel  plants  in  the  world, 
every  step  in  the  numerous  processes  heing  overseen  by 
highly  efficient  specialists. 

//  will  pay  YOU  to  give  "AG  AT  HON"  a  trial. 


ACATHOH  STEELS 


"AGATHON"  SP  ccial  Analyses 
"AGATHON"  Vanadium 
"AGATHON"  Hitfh  Carbon 
"AGATHON"  Chrome  Nickel 

AGATHON"  Chrome  Steel 
"AGATHON"  Chrome  Vanadium 

AC  ATI  ION"  Nickel  Steel 


THE   CENTRAL  STEEL  COMPANY 

MASSILLON,  OHIO 


Oetroli  Office:   326-27-28  Ford  Blag., 

F.  Walter  Gulbert,  Dlatrlct  Representative. 

Cleveland  Office:  Hickox  Building. 

The  Hamlll-Hlcltox  Company,  District  Rep- 
resentatives, 


Chicago  Office:   Room  1511-12  Lytton  Bldg.. 
East  Jackaon  Blvd., 
A.  Schaefter,  Dlatrlct  Sales  Manager. 
Philadelphia  Office:  (02  Wldener  Building, 
Frank  Wallace.  Dlatrlct  Sales  Msnager. 


J.  E.  Dockendorff  A.  Co..  20  Broad  St.,  New  York,  N.  V.,  General  Export  Agenta. 


mi 


Mi 
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Supervision  limits  the  value  of 
the  man.  The  less  of  it  he  requires, 
the  more  he  is  worth.  Employers 
recognize  this  truth  and  reward 
their  men  accordingly.  There  is  a 
constant  demand  for  faithful  work- 
ers who  do  not  require  watching. 

Apply  this  rule  of  business  when 
selecting  your  important  car  units. 
The  carburetor  which  gives  the 
most  consistent  service  with  the 
least  thought  or  attention  is — like 
the  dependable  employee — the  most 
profitable,  the  most  satisfactory, 
the  best  business  proposition.  They 
both  work  with  steady  uniformity, 


needing  no  urging  nor  assistance. 

The  Plain  Tube  Zenith  Carburetor 
is  in  this  class  of  faithful  workers. 
Because  of  its  simplicity  of  design 
and  fixed  adjustments,  it  cannot 
wear  or  be  thrown  out  of  tune  by 
inquisitive  fingers.  It  gives  maxi- 
mum results  at  all  times,  and  is  a 
money-saver  in  gasoline  and  service 
charges. 

This  is  the  type  of  carburetor  you 
can  employ  to  the  best  advantage. 
It  is  a  business  proposition  which 
many  leading  manufacturers  have 
adopted.  Try  Zenith  and  enjoy  im- 
munity from  carburetor  troubles. 


ZENITH  CARBURETOR  CO. 

NEW  YORK  DETROIT,  U.  S.  A.  CHICAGO 
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T  |  he  best  fine  car  buy 

in  the  world  today 


These  big,  beautiful,  seven  passen- 
ger Willys-Knights  arc  the  best 
line  car  buy  in  the  world. 

They  have  every  up-to  tlic  niinutc 
advantage  of  style,  equipment 
and  tinisli  plus  a  motor  which  is 
superior  to  any  other  type  of 
motor  in  the  world. 

The  sleeve-valve  motor  gets  bet- 
ter and  better  -  -  l-  h  •  along. 

It    irets    steadily    smoother  and 

quieter. 

It  will  actually  serve  you  day  in 
and  day  out.  with  less  interrup- 
tion  than  any  other  type  of  mo- 
tor in  the  world. 

The  very  carbon  deposit*  that  ruin 


most  motors  actually  improve 
the  Willys-Knight. 

As  carbon  collects  in  the  Willys- 
Knight  motor  it  simply  forms  a 
smooth-as-glns«.  coating,  which 
is  rubbed  and  polished  by  the 
sliding  mechanism  until  it  make- 
a  perfect  surface. 

And  as  to  grinding  valves — this 
motor  has  no  valves  in  the  sense 
that  other  motors  have. 

In-tead  of   valves,   that   must  be 
knocked  open  by  cams  and  slam 
med  shut  by  spring-,  the  Willys 
Knight  simply  has  openings  or 
vents  in  its  sleeves. 

When  these  openings  of  the  outer 


and  inner  sleeves  come  into  reg- 
ister the  gas  has  free  passage. 

And  instead  of  eight  separate 
valve  mechanisms  to  be  kept  in 
perfect  adjustment,  there  is  just 
one  positive  valve  mechanism  in 
the  Willy-  Knight  motor  which 
can't  possibly  vary. 

Of  course  there  is  virtually  no 
wear  in  such  valve  mechanism. 

The  sleeve  valve  motor  is  mechan- 
ically superior  in  deign  and  op- 
eration. 

And  you  will  want  the  new  Willys 
Knight  as  much  for  its  superior 
beauty  and  comfort  as  for  its  su- 
perior motor. 

See  the  Overland  Dealer  now. 


The  Willys-Overland  Company,  Toledo,  Ohio 

"Mado  in  U.  S.  A." 
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GRAY  &  DAVIS 

STARTER  iVm  FORD 


The  car  owners'  recognition  of  permanent  reliability 
in  Gray  &  Davis  Starters  gives  prestige  and  [con- 
fidence to  dealers  who  handle  Gray  &  Davis  systems. 

GRAY  &  DAVIS,  Inc.,  Boston,  Mass. 


Winter  Business 
Leaders 


Stewart  Products  are  the  leaders  all 
the  year  'round.  They  are  ,365-day- 
iii-ttie-year  sellers — sold  53  weeks 
running — straight  through  12  months. 

Stewart  Products  know  no  seasons — 
motorists  need  and  buy  them  in  win- 
ter and  summer. 

For  example,  there  is  the  Stewart- 
Warning  Signal — an  absolute  neces- 
sity for  winter  driving.  In  winter 
motorists  arc  driving,  all  muffled  up 
in  heavy  clothing,  side  curtains  up, 
or  with  a  winter  top.  Oftentimes 
the  vision  is  obscured  by  snow  and 
sleet.  Then,  the  efficient,  far-sound- 
ing Stewart  Warning  Signal  is  the 
only  safe-guard. 

Dealers  can  sell  every  motorist  a 
Stewart  Warning  Signal  by  merely 
pointing  out  how  necessary  it  is. 

And  the  other  Stewart  Products— 
the  Speedometer,  Vacuum  System, 
Tire  Pump,  Spark  Plug— are  all  just 
as  necessary  in  winter. 

Live  dealers  will  do  a  big  Winter 
Business  with  Stewart  Products. 


PRODUCTS 


tans 
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STEWART-WARNER 
SPEEDOMETER  CORP. 

Chicago,  U.  S.  A. 


WARNER 
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In  the  development  of  the  Electric 
vehicle 

one  of  the  great  problems  that 
arose  was  that  of  overcoming" 
the  friction  and  wear  of  motor 
bearings  and  the  troubles  that 
naturally  followed  throughout 
the  power  producing  and 
transmitting  elements. 

In  the  progress  towards 
perfection,  the  use  of 


New  Departure 
Ball  ^1 


INGS 


American  Made  for  American  Trade 


Sin  IW  ROW 


has  demonstrated  the  wisdom  of  the  builders  who  first 
installed  them  and  of  the  multitude  of  those  who,  fol- 
lowing the  lead  of  the  pioneers  in  the  industry,  have 
since  installed  New  Departures  in  a  constantly  growing 
majority  of  American  made  electrics. 


Sectional  View  of  Electric  Vehicle  Motor  Showing 
Bull  Hearing!  for  Armature  Support 


THE   NEW  DEPARTURE 
MANUFACTURING  COMPANY 

BRISTOL,  CONN.,  U.  S.  A. 

Conr&d  Patent  Licensee 

Western  Branch:  818-20  Ford  Building,  Detroit,  Mich. 


Showing  Ball  Bearing  In  Place  in  Motor  Houring 


Distributors  in  Trade 
Centers  Throughout 
the    United  States. 


Sole  British  Agents: 
Brown  Brothers,  Ltd. 
London  &  Manchester 
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In  the  world  of  electrical 
accessories,  "NORm/r 
stands  for  bearing  service. 
Therefore,  when  you 
adopt  -JfSEma"  -equipped 
magnetos,  lighting  gener- 
ators and  starting  motors, 
you  will  introduce  into 
your  equipment  an  ele- 
ment of  dependability 
that  will  add  to  the  ser- 
viceability and  saleability 
of  your  product. 


Are  Your 
Electrical 
Accessories 

Equipped? 


THE  N9IMM  COMPMNy  OF  AMERICA 
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What  Governs  a  Buyers 
Choice  of  Cars 
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ERE  are  the  factors — aside  from  price — 
which  largely  rule  a  buyer's  choice  of 
motor  cars: 

Fancy  is  one.  And  by  this  we  mean  that  a 
buyer  may  take  a  fancy  to  a  certain  cur  because 
of  its  looks,  or  its  action,  or  for  reasons  he 
can't  explain.  One  man  has  a  liking  for  one 
necktie,  a  second  for  another.  And  neither, 
perhaps,  can  tell  why. 

Then  there  is  Intellect.  That  governs  many 
a  buyer.  Men  who  think  investigate  before 
they  buy — not  only  the  car,  but  also  the  stand- 
ing of  the  maker. 

The  Case  "Forty"  is  a  car  that  appeals  to 
both  Fancy  and  Intellect. 

Its  distinguished  appearance — high  hood, 
long  sweeping  lines,  roominess,  grain  learner 
upholstery  and  rich  finish — these  g.aces  make 
Case  win  instant  favor  with  buyers. 


YET  the  Case  is  only  $1190.  and  there's  not 
another  car  near  it  in  price  that  can  stand 
comparison  in  Beauty  and  Luxury. 

Then  to  the  Intellect  this  great  Forty  sug- 
gests: "Here  is  a  powerful  motor  built  by 
Case — the  builder  of  millions  of  dollars'  worth 
of  power  machinery.  I  take  no  chances  if  I  buy 
this  car — I  need  not  rely  on  any  man's  word 
for  that.  I  can  safely  depend  on  Case  reputa- 
tion and  Case  responsibility."  ■ 

The  Public  accepts — without  need  of  persua- 
sion— these  vital  considerations.  That's  why, 
as  dealers  frankly  tell  us,  the  Case  is  sold  with 
far  less  effort  than  any  other  car  they've  handled. 

If  this  handsome  Case  "Forty"  is  not  now 
represented  in  your  vicinity,  write  us  to  tell  you 
what  we  have  in  store  for  new  dealers.  At 
present  we  have  a  few  more  dealership  oppor- 
tunities to  offer  in  certain  territories.  You'll  find 
our  proposition  most  attractive.    Write  today. 


J.  L  CASE  T.  M.  COMPANY,  Inc.,  131  Liberty  St.,  Racine,Wis. 
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Any  State  May  Tax 
Non-Residents 

N.  J.  Motor  Laws  Upheld  by 
U.  S.  Supreme  Court  in 
Case  Against  F.  J.  Kane 

Washington,  D.  C.  Dec.  4— The 
United  States  Supreme  Court  in  a  de- 
cision  to-day  established  the  right  of  any 
State  to  tax  non-resident  automobile 
owners  for  the  use  of  their  roads.  The 
decision  is  of  national  import  in  that  it 
lays  the  way  open  to  changes  in  the  laws 
of  those  States  which  should  decide  to 
take  advantage  of  to-day's  ruling. 

According  to  the  decision,  a  State  may 

automobiles,  rather  than  upon  the  ma- 
chines themselves,  to  compensate  for  the 
wear  and  tear  on  highways. 

The  decision  was  the  result  of  the 
arrest  of  F.  J.  Kane  of  New  York  for 
operating  an  automobile  in  New  Jersey 
without  registering  his  car  there.  The 
case  was  based  on  the  violation  of  three 
provisions  of  the  New  Jersey  law;  first 
that  Kane  had  failed  to  register  his  car 
in  New  Jersey;  second,  that  he  failed  to 
pay  the  tax  imposed  on  non-residents; 
and  third,  that  he  failed  to  file  with  the 
Secretary  of  State  a  power  of  attorney. 
The  last  provision  was  to  enable  resi- 
dents who  had  suffered  injury  at  the 
hands  of  non-resident  motorists,  to 
prosecute  their  claims  for  redress  in  that 
State  instead  of  being  compelled  to  fol- 
low the  non-resident  to  his  home  State, 
wherever  that  might  be. 

Both  New  Jersey  and  Maryland  im- 
pose a  graduated  license  tax,  on  both 
residents  and  non-residents,  based  upon 
horsepower.  In  January,  1915,  the  Su- 
preme Court  upheld  the  Maryland  stat- 
ute as  not  burdensome  on  interstate 
commerce,  but  in  the  New  Jersey  case 
the  contention  was  made  that  the  taxes 
were  not  solely  for  adminstration  costs 


of  regulation  and  registration  of  auto- 
mobile traffic,  as  was  the  case  in  Mary- 
land. 

The  law  in  question  is  that  of  1906,  as 
amended  in  1908  and  known  as  the  Frey- 
linghuysen  law,  which  has  been  since 
considerably  modified.  Though  New 
Jersey  has,  since  the  litigation  started, 
adopted  reciprocal  legislation  as  to  visit- 
ing motorists,  the  decision,  really  a  test 
case,  may  change  the  laws  of  the  States, 
even  going  so  far  as  to  nullify  all  re- 
ciprocal relations  between  the  various 
States. 

Charles  Thaddeus  Terry,  well  known 
New  York  lawyer,  who  has  been  an  able 
exponent  of  rational  automobile  legisla- 
tion in  the  East,  claims  that  this  de- 
cision, relating  to  non-resident  registra- 
tion only,  does  not  affect  the  greater 
argument  as  to  whether  a  resident  mo- 
torist should  be  required  to  pay  a  tax 
greater  than  the  bare  coat  of  registra- 
tion. This  question  has  yet  to  be  set- 
Collins  la  Chevrolet  Sales  Manager 
New  York.,  Dec.  1 — J.  S.  Collins  has 
become  sales  manager  of  the  Chevrolet 
Motor  Co.  of  Michigan,  with  headquar- 
ters at  the  Flint  factory.  Mr.  Collins 
succeeds  F.  K.  Lane,  resigned,  and  will 
have  charge  of  the  territory  embracing 
the  states  of  Michigan,  Indiana  and  Ohio 
and  portions  of  Wisconsin,  Illinois,  Ken- 
tucky, West  Virginia,  Pennsylvania  and 
New  York. 

He  spent  13  years  with  the  Interna- 
tional Harvester  Co.,  passing  through 
several  promotions  and  reaching  the  post 
of  assistant  general  agent  at  Jackson. 

Promotions  at  Chalmers 

Detroit,  Dec.  4 — E.  C.  Morse,  vice- 
president  in  charge  of  the  sales  for  the 
Chalmers  Motor  Corp.,  has  been  ap- 
pointed general  manager  of  the  com- 
pany. W.  P.  Kiser,  treasurer,  has  been 
promoted  to  secretary  and  assistant  gen- 
eral manager.  D.  T.  Turnbull  succeeds 
Mr.  Kiser  as  treasurer. 

•:  .»  !i 


White  Four  Has 
16  Valves 

Plain-Bearing  Crankshaft,  Unit 
Power  Plant  and  Center 
Brake  Lever  Features 

Cleveland,  Dec.  4.— Summing  up  en- 
gine performance  as  a  matter  of  valve 
efficiency,  the  engineering  department 
of  the  White  Motor  Co.,  Cleveland,  has 
evolved  and  is  just  about  to  start  pro- 
duction on  a  sixteen-valve  four.  Ac- 
companying the  new  model  there  are  a 
number  of  other  innovations  on  the 
chassis  which  are  notable  departures 
from  previous  White  practice. 

This  is  the  first  White  unit  power 
plant,  and  it  incorporates  a  plain  bear- 
ing crankshaft  instead  of  the  ball-bear- 
ing design  which  is  continued  on  the 
other  models.  The  cylinders  have  re- 
movable heads,  the  oil  is  carried  in  the 
lower  part  of  the  aluminum  crankcase 
instead  of  In  a  dash  reservoir,  and  the 
entire  appearance  of  the  unit  does  not 
resemble  previous  products  in  any  way. 

Many  RefinemenU 

All  through  the  chassis  are  a  num- 
ber of  alterations  which  mark  advance- 
ment in  design.  There  is  a  cane  type 
of  gearshift  lever,  with  a  standard 
gate  instead  of  the  cross-over  shifting 
arrangement  formerly  employed.  The 
brake  lever  is  in  the  center  instead  of 
at  the  left  side,  allowing  a  clear  pas- 
sageway through  the  left  front  door.  The 
springs  are  semi-elliptic  and  the  spare 
tires,  instead  of  being  carried  in  a  well 
on  the  running  board,  are  now  sup- 
ported on  a  bracket  at  the  rear.  In 
fact,  a  score  or  more  of  altered  details 
can  be  located  at  a  glance. 

Most  of  the  interest  in  the  new  car 
is  focus***)  on  the  power  plant.  Here 
the  lessons  learned  on  the  race  track 
(Continued  on  page  978) 
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Five  Car  Companies 
Raise  Prices 

Winton,  Mitchell,  Saxon,  Allen 
and  Premier  Announce 
Revised  Lists 

Cleveland,  Dee.  4.— The  Winton  Co. 
will  increase  the  price  of  all  its  models 
by  $200.  The  raise  becomes  effective 
Dec.  15. 

Mitchell  Increases  Pricea  $100 
Racine,  Wis.,  Dec.  1— The  Mitchell 
Motors  Co.,  this  city,  increased  to-day 
the  price  of  the  Mitchell  and  the  Mitchell 
Junior  $100. 

Saxon  8ix  Price  Now  $865 
Detroit,  Dec.  5— The  price  of  the 
Saxon  six  has  been  increased  from  $815 
to  $865,  due  to  the  increased  cost  of 
labor  and  materials.  The  raise  takes 
effect  Jan.  1. 

Premier  Raises  Car  Prices 

Indianapolis.  Ind..  Dec.  1— The 
Premier  Motor  Corp.,  this  city,  has 
raised  its  prices  on  the  seven-passenger 
touring  car  and  four-passenger  roadster 
from  $1,685  to  $1,895,  on  the  limousine 
and  town  car  from  $2,950  to  $3,150,  and 
on  the  sednn  from  $2,685  to  $2,900. 

Allen  Raises  Closed-Car  Prices 

Fostoria,  Ohio,  Dec.  6— The  Allen 
Motor  Co.  will  increase  the  price  of  its 
coupe  and  sedan  $100,  effective  Jan.  1. 
The  new  price  for  the  coupe  is  $1,175  and 
for  the  sedan  $1,195. 

Perry  Again  in  America 
Detroit,  Dec.  2— P.  L.  D.  Perry,  presi- 
dent of  the  Ford  Automobile  Co.  of 
Great  Britain,  is  again  in  this  coun- 
try, following  a  recent  trip  to  England. 
Mr.  Perry  states  that  the  British  gov- 
ernment has  issued  orders  to  automobile 
makers  which  prohibit  them  from  manu- 
facturing cars  for  private  persons  ex- 
cept under  special  license. 

De  I,orensi  Sails  for  England 

Jackson,  MtcH.,  Dec.  I — E.  A.  De 
Lorenzi,  service  engineer  of  the  Briscoe 
Motor  Corp..  has  sailed  for  England  to 
enter  the  transportation  department  of 
the  Allies. 

Chase  Joins  8.  A.  E.  Office  Staff 

New  York,  Dec.  5— HerSert  Chase  has 
joined  the  office  staff  of  the  Society  of 
Automobile  Engineers.  He  was  formerly 
connected  with  the  Automobile  Club  of 
America    as    laboratory    engineer  and 


chief  engineer.  His  new  capacity  will  be 
that  of  assistant  secretary.  He  is  at 
present  treasurer  of  the  society  and  a 
member  of  its  council,  and  has  taken  a 
prominent  part  in  the  activities  and  con- 
duct of  the  Metropolitan  Section. 

His  preparatory  engineering  education 
was  had  at  the  Pratt  Institute.  He  was 
graduated  as  a  mechanical  engineer  at 
Sibley  College,  Cornell  University,  in 
1908. 

Duryea  Forma  $4,000,000  Company  to 
Build  $250  Car 

Wilkes-Barre,  Pa.,  Dec.  6— The  Dur- 
yea Motors,  Inc.,  of  which  Charles  E. 
Duryea  is  president,  has  been  formed 
with  h  capital  of  $4,000,000  to  build  the 
Duryea  Gem  at  $250.  This  car  will 
seat  three  persons.  Other  features  in- 
clude the  Duryea  patented  roller  drive. 

Negotiations  have  been  closed  for  a 
factory  site  and  the  Cutlery  Works  plant 
in  the  southern  part  of  the  city  has  been 
leased  to  start  manufacturing. 

Plans  are  to  open  the  factory  in  the 
immediate  future,  just  as  soon  as  20,000 
shares  of  the  stock,  par  value  $6,  is 
bought  by  the  people  of  this  city. 

Dennet  Resigns  from  Packard 

Detroit,  Dec.  l—M.  S.  Dennet,  chief 
inspector  of  the  Packard  Motor  Car  Co., 
has  resigned.  Mr.  Dennet  will  represent 
the  Muskegon  Motor  Specialties  Co.  and 
the  Ajax  Forge  Co.  in  Detroit. 


Reo  Earnings  Total 
$4,031,070 

Assets  of  Car  and  Truck  Cost 
$11,978,307.98  -Surplus 
$3,849,828.20 

Lansing,  Mich.,  Dec.  1— The  net 
earnings  of  the  Reo  Motor  Car  Co.  and 
the  Reo  Motor  Truck  Co.  f  or  the  year 
ending  Aug.  31,  1916,  were  $4,031,070.26. 
Current  assets  were  reported  as  amount- 
ing to  $7,610,501,  with  a  surplus  of 
$3,849,828.20.  Total  assets  are  $11,978.- 
307.98.  capital  assets  amount  to  $4,277,- 
674.06,  and  current  liabilities  are  $1,191,- 
229.78.  This  strong  financial  position  is 
stated  in  a  balance  sheet  at  the  close  of 
business,  Aug.  31,  1916. 

The  current  assets  show  an  increase 
of  $2,776345.36,  as  compared  with  the 
current  assets  of  $4,833,655.75  on  Aug. 
31,  1915.  Other  important  items  men- 
tioned in  the  report  are  certificates  of 
deposit  of  $320,000,  cash  on  hand  in 
banks  $1,360,517.97  and  inventories  of 
finished  product,  supplies  and  materials 
on  hand  amounting  to  $4,904,511.23. 

It  is  thought,  among  some  of  the 
stockholders,  that  the  company's  annual 
meeting  on  Dec.  19  will  witness  a  large 
stock  dividend  distribution,  because  of 
the  large  residue  of  unissued  stock  and 
surplus.   The  balance  sheet  follows: 


Current  ami   ASSETS 

Cash  on  hand  un.l  In  hanks   $7. Slfl.S01.il 

Ort.rtrntM,  „f  Spoilt  $l.J«O.SI7.»7 
Receivable  .    MMOt.OO 

-Votes  receivable... 7.77.  y.'.Y i.»«.«w.»i 

Accuunls  ret-ef ruble. . 


Accrued  Interest 


$1.0»1.7««.« 
11.025.471^1 

,nVe","r"-1'   .  4.H04.511.M 

•7.610.S01-1I 

rap,*,™^      ..:  ^.^m 

Running: 

Machinery  and  equipment   .V80 

t7j77^S7708 

Deferred  charges   ,  , 

Interest  In  other  corporations   77.777777  7SJK  » 

9  H1.973.M7.9t 
Current  nubilities  .LI.A.BIL'T.'.E8  ...  ,..« 

Accrued  pay  roll, 
for  tm 


»i.'):r,.3i3.ci> 

H2.4K.IO 
78.BiXI.00 


<    .".  V.  .7.7.7. ...  77  7  7777777  7;  s^.oo 

IIJ9J.2S».7« 

Capital    10  7S7  o:s  sa 

Capital  stm-k  authorized  ;..  tU.'om itto'nn* 

Less  unissued   .    ilofi2.7."ii>" oo 

Ptorlt  outstanding    96  *S7  SMI  00 

Surplus   S>4!l'.828  SO  ? 

$10. 7*7. n'tf  SO 


»1t,97gJ07.98 


•This  amount  Includes  the  Authorized  Capital  Kinrk  of  both  Car  and  Truck  Cos  The 
purchase  of  the  Truck  Co  by  the  Car  Co.  eliminated  the  Tnirk  Co.  Stock.  Authorised  Canlta! 
Sto.  lt  is  now  that  of  the  Reo  Motor  Car  Co..  HO.ooo.OflO  00  and  I'nlMued  13.062.750.00. 
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Overland  Men  Take 
25,925  Cars 

2237  Dealers  and  Guests  at 
Convention  Inspect  1917 
Models  and  Plant 

Toledo,  Dec.  6 — Willys-Overland  deal- 
ers closed  contract*  for  25,925  cars,  ag- 
gregating more  than  $20,000,000  in  value, 
during  the  first  2  days  of  their  annual 
convention  at  the  factory  of  the  Willys- 
Overland  Co.,  this  city.  The  new  Coun- 
try Club  model  proved  most  popular  with 
the  thirty-eight  distributors  from  seven- 
teen States.  Dealers  and  guests  num- 
bering 1027  arrived  to-day  from  all  parts 
of  the  country,  bringing  the  total  attend- 
to  date  up  to  2237. 


and  Young 

Detroit,  Dec.  6 — Lee  Anderson  has 
been  appointed  vice-president  of  the  com- 
mercial division  of  the  Hupp  Motor  Car 
Corp.,  this  city,  Dubois  Young  has  been 
appointed  vice-president  of  the  manu- 
facturing division  of  the  company.  Mr. 
Anderson,  who  has  been  with  the  com- 
pany for  2  years,  was  formerly  advertis- 
ing and  commercial  manager. 

N.  A.  C.  C.  Export  Conference  in  January 
—Nov.  Shipments  17.250  Carloads 
New  York,  Dec.  6—  Directors  of  the 
National  Automobile  Chamber  of  Com- 
at  their  meeting  to-day  voted  to 
meeting  in  January  of  the  export 
managers  of  the  companies  holding  mem- 
bership in  the  organization.  Exports 
have  been  increasing  every  year  and  the 
figures  for  1916  will  exceed  $160,000,000. 

Notwithstanding  the  shortage  in 
freight  cars,  which  has  seriously  affected 
the  industry,  shipments  of  automobiles 
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for  November  were  17,250  carloads  as 
against  17,138  for  the  same  month  last 
year.  Report  was  made  at  the  investiga- 
tion of  the  Interstate  Commerce  Com- 
mission regarding  the  rules  and  prac- 
tices of  railroads  taking  interchange  of 
cars,  and  it  was  clearly  shown  that  this 
service  has  been  seriously  impaired  by 
the  cars  being  arbitrarily  used  in  other 
services.  It  was  also  reported  that  a 
committee  of  presidents  of  the  American 
Railway  Assn.  had  agreed  to  establish  at 
Washington  a  conference  committee  on 
car  efficiency,  consisting  of  five  operating 
officials  to  co-operate  with  the  Interstate 
Commerce  Commission  in  an  effort  to  re- 
lieve the  freight  car  shortage. 

It  is  expected  that  the  railroads  will 
soon  advance  their  per  diem  charge  for 
the  use  of  freight  cars  by  other  roads 
from  45  cents  to  $1.00  or  $1.25  per  day. 

Charles  Clifton,  president  of  the  N.  A. 
C.  C,  gave  his  annual  complimentary 
dinner  to  the  directors  at  the  Hotel  Bilt- 
more  last  night. 

Tener  Maxwell  Sales  Director 

Detroit,  Dec.  5 — T.  J.  Tener  has  be- 
come director  of  sales  of  the  Maxwell 
Motor  Co.  He  was  formerly  Pacific 
Coast  zone  manager.  C.  E.  Zebbins, 
formerly  sales  manager,  is  now  assistant 
director  of  sales.  Charles  Gould,  form- 
erly service  manager,  is  now  sales  man- 
ager. G.  S.  Gamble  has 
assistant  sales  manager. 

Hersfhell-Spillman  Capital  Tripled 

North  Tonawanda,  N.  Y.,  Dec.  1— 
The  Herschcll-Spillman  Co.,  this  city, 
will  increase  its  capital  stock  on  Jan.  1, 
1917,  from  $250,000  to  $750,000. 

This  increase  in  stock  is  made  neces- 
sary in  order  to  provide  facilities  to  take 
care  of  the  company's  increase  in  busi- 
ness during  the  past  year. 
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France  Heavy  Buyer 
in  October 

Leads  European  Countries  in 
Purchase  of  Cars — United 
Kingdom  Heads  List 

Washington,  D.  C,  Dec.  2 — Among 
European  countries  France  was  the 
heaviest  buyer  of  American  automobiles 
in  October  last,  according  to  export  fig- 
by  the  Department  of 
Five  hundred  and  twenty- 
two  cars,  valued  at  $1,782,088,  were 
shipped  there  during  that  month.  Dur- 
ing the  corresponding  month  of  last 
year  France  imported  298  cars,  valued 
at  $912,1:19,  from  this  country-  During 
the  10  months  ended  October  the  ship- 
ments of  cars  to  France  increased  from 
5183,  valued  at  $13,038,767,  in  1915,  to 
a  total  of  7019  cars,  valued  at  $18,311,- 
143,  in  1916. 

United  Kingdom  Purchase*  Decline 

Exports  of  cars  to  the  United  King- 
dom amounted  to  684  machines,  valued 
at  $1,687,152,  in  October  last,  as  against 
2021  cars,  valued  at  $2,730,468,  in  Octo- 
ber a  year  ago.  There  was  a  big  fall- 
ing off  in  the  exports  during  the  10 
months'  period,  the  shipments  declining 
from  21.455  cars,  valued  at  $31,379,217, 
in  1915,  to  7959  cars,  valued  at  $13,763,- 
990  in  1913,  a  result  of  war  conditions 
and  rulings. 

Russia's  Gain 

Russia  did  not  figure  in  the  export 
returns  last  year,  but  during  October 
last  that  country  imported  116  cars, 
valued  at  $287,590,  while  during  the  10 
months  of  this  year  the  imports 
amounted  to  2968  cars,  valued  at  $8,199,- 
(Continued  on  page  959) 


Exports  of  Automobiles,  Trucks  and  Parts  for  October  and  10  Previous  Months 


(l.h.lrr 


Number 

Passenger   cars    J, 479 

Commercial  cars    1,596 

Part*,  not  including  en- 
gines and  lire*  

T07T 


France 


298 


Russia 

United   Kingdom   ..   2,021 


Other  Europe 

Canada   

Mexico   

West  Indies  and  Hcrmuda 

South  America  

Argentina   

Uranl   

Chile 


814 
189 

13 

21,7 
JM 


Other  South  America 
British  But  Indies 

Australia   

British  Oceania   

Asia  and  other  Oceania 
Other 


447 

5.07S 


Value 

$2,749,255 
4.J07.190 

1  J!  19.950 

7m7M« 


$912,139 


2S.887 


2,730.468 
1.920.17* 
202.552 
12.250 
17.1.355 
.'I  I.K40 


224.4  SS 
I7.0S6.445 


Number 


1.144 


342 

522 

""7 
116 
W< 

301 
1.021 
129 
645 

joi 
44 

195 
36 
113 
329 
347 


1-J16 


Value 

mi 

1.949.(160 
19.34  l.ilv 
By  Countries 

$241,020 
1.782.088 

7.5 i 7 
287,590 
1.687.152 
327.196 
7  lS.'If. » 
94.089 
505.198 

iVs".5  i  2 

33.046 
IS8.719 
2J.7NI 
(.4.<I86 
223.543 
274.073 

'554.648 
 212.939 

"$77392.659 


1915 


Si  umber 
34.515 


<US 


5,183 
4 

210 


21.455 

7.502 
5.238 
88 
2.62$ 
2.464 


3.594 
3.245 
1.772 


Value 
$29.54.1.227 
52.076.4*6 

12,814,809 
$7474347432 


$13,038,767 
2,800 
134,91  1 

20,003,140 
4.154,137 
84,141 
1, 47S.lv! 

1.277.J26 


3.041.852 
5,474.001 
1.550,991 

$7l7619.6jJ 


Number 
51.699 
15.917 


67,616 


1,305 
7,019 


244 

2,968 
7.959 
3.4  1  1 
11,118 
519 
4,704 

4.258 
348 

1.075 
447 
816 

3.430 

7,025 

7,402 
U56 

677616 


1916 


10,091.793 
7i  O0.I47.6J6 


$955,432 
18.311,143 

151.484 

8,199.997 
13.763.990 
4,194.615 
8,025,079 
467.976 
3.152.389 

2.206.709 
J32.8A0 
712.748 
284.316 
509,877 
2,507.789 
5.361.054 

'  '8.550.494 
2,467.891 

780,0555« 
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$10,000,000  in  Cars 
Held  Up 

Makers  May  Suspend  Manu- 
facturing if  Relief  Is  Not 
Forthcoming 

Detroit,  Dec.  2 — More  than  $10,000,- 
000  worth  of  automobiles  are  held  up 
awaiting  freight  cars  for  shipment. 
Many  automobile  makers  will  be  forced 
to  suspend  manufacture  if  relief  is  not 
immediately  forthcoming.  These  were 
statements  made  yesterday  at  a  meeting 
of  the  traffic  committee  of  the  National 
Automobile  Chamber  of  Commerce  held 
in  Detroit. 

The  committee  named  two  committees 
who  will  visit  railroad  officials  through- 
out the  Central  Freight  Association  ter- 
ritory and  in  the  East  to  urire  com- 
pliance with  the  Interstate  Commerce 
Commission's  recommendation  that  au- 
tomobile cars  be  returned  promptly  to 
their  home  lines. 

Traffic  men  named  on  the  committees 
include  H.  R.  Moule  of  the  Chalmers 
Motor  Car  Co..  A.  C.  Westfall  of  the 
Cadillac  Motor  Car  Co.,  C.  W.  Eggers  of 
the  Willys-Overland  Co.,  J.  R.  Graham 
of  the  Re©  Motor  Car  Co.,  H.  M.  Newlin 
of  the  Maxwell  Motor  Co.  Mr.  Eggers 
is  chairman  of  the  traffic  committee. 

"There  are  approximately  30,000  au- 
tomobile freight  cars  in  the  Central 
Freight  Association  territory  and  on 
Eastern  trunk  lines  that  are  being  used 
for  all  kinds  of  shipments  other  than 
automobiles,"  stated  Mr.  Eggers,  follow- 
ing yesterday's  meeting,  "and  we  shall 
try  to  obtain  the  return  of  these  cars. 
We  shall  point  out  to  the  railroad  offi- 
cials the  recommendation  made  by  the 
Interstate  Commerce  Commission  in  con- 
nection with  its  order  calling  for  a  re- 
distribution of  freight  cars,  to  the  effect 
that  automobile  cars  should  be  returned 
to  their  home  lines.  Unless  we  can  get 
some  action  in  this  matter  it  is  probable 
that  many  car  factories  will  have  to  sus- 
pend operations  for  a  time  at  least" 

Freight  Car  Shortage  Necessitates 
Urgent  Relief 

New  York,  Dec.  4 — Nation-wide  re- 
distribution of  box  cars  is  required  by 
a  new  order  agreed  upon  by  the  railroad 
conference  committee  on  car  efficiency  in 
its  campaign  to  relieve  the  car  shortage 
which  is  seriously  holding  up  freight  in 
all  parts  of  the  country.  By  this  order 
box  cars  will  be  diverted  from  parts  of 
the  country  where  they  are  not  needed, 
to  the  West,  Northwest,  South  and 
Southwest,  where  there  is  urgent  need 
for  them.  The  instructions  issued  refer 
to  box  cars,  loaded  or  empty. 

As  an  emergency  measure  the  railroad 


authorities  at  Washington  have  author- 
ized the  railroads  to  establish  and  main- 
tain until  May  1  a  new  progressive  de- 
murrage scale  higher  than  the  present 
flat  rate  of  $1  a  day.  Under  the  new 
scale  2  free  days  are  allowed,  and  sub- 
sequent charges  are  $1  for  the  third,  92 
for  the  fourth,  $3  for  the  fifth  day,  and 
$5  for  the  sixth  and  each  day  thereafter. 

Apropos  of  the  redistribution  plan, 
railroads  in  New  England  are  to  turn 
over  to  their  Southern  and  Western 
connections  30  per  cent  more  box  cars 
than  they  receive  from  those  lines.  Rail- 
roads in  what  is  known  as  the  trunk 
line  and  central  freight  territory,  re- 
gardless of  the  number  of  box  cars  on 
their  lines,  must  deliver  to  their  South- 
ern and  Western  connections  20  per  cent 
more  box  cars  than  received  from  them. 


Car  Shortage  Felt  at  Flint 

Detroit,  Dec.  4 — The  Chevrolet  Motor 
Co.  has  been  forced  to  double  deck  the 
ordinary  freight  cars,  shipping  cars  in 
many  pieces  in  order  to  load  them,  and 
putting  six  cars  in  a  freight  car  instead 
of  three  as  ordinarily,  in  its  efforts  to 
overcome  the  freight  car  shortage. 
Every  automobile  maker  in  Flint  is  suf- 
fering from  the  shortage.  Incoming 
freight  shipments  are  piled  up  at  the 
various  freight  receiving  sheds.  Rail- 
roads are  making  every  effort  to  relieve 
the  congestion. 

November  Jeffery's  Biggest  Month 

Kenosha,  Wis.,  Dec.  2 — During  the 
first  3  months  of  the  Nash  Motors  Co. 
regime,  all  sales  records  have  been 
broken.  November  was  the  biggest  sales 
month  in  the  history  of  the  company. 
During  that  month,  its  books  showed  an 
actual  increase  of  381  per  cent  over  the 
corresponding  month  last  year. 

Batavia  Rubber  Complains  of  Discrimi- 
nating Freight  RaU-s 

Washington,  Dec.  6— The  Batavia 
Rubber  Co.,  Batavia.  N.  Y..  has  filed 
complaint  with  the  Interstate  Commerce 
Commission  charging  the  Atlantic  Coast 
Line  Railroad,  and  connecting  lines,  with 
discrimination  in  rates  with  respect  to  its 
articles  of  manufacture  on  shipments 
meant  for  so-called  Southern  Classifica- 
tion territory  by  way  of  Ohio  River 
crossings. 

The  complaint  alleges  that  this  dis- 
crimination extends  to  classes  of  tires  as 
follows: 

First  class,  on  pneumatic  tires,  in  any 
quantity;  second  class  on  solid  tires,  any 
quantity;  and,  first  class,  on  all  others, 
such  as  tires  in  steel  ^casings. 

The  complainant  asks  the  commission 
to  order  rates  which  will  cause  "a  larger 
spread"  between  the  carload,  and  less 
than  carload  lots. 


Goodyear  Profits 
$7,003,330 

Sales  During  Company's  1916 
Fiscal  Year  Total 
$63,950,399 

Akron,  Dec.  6— Sales  of  $63,950,399.62 
during  the  past  year  are  reported  by  the 
Goodyear  Tire  &  Rubber  Co.,  this  city, 
in  the  year  ending  Oct.  31,  1916.  This 
compares  with  936,490,661.64  for  the  pre- 
ceding year.  Net  profits  were  $7,003,330 
as  against  $5,189,628  for  the  preceding 
year.  There  remains  an  unappropriated 
surplus  of  $2,253,166.87.  Cash  dividends 
during  the  year  amounted  to  $764,239.28 
on  the  preferred  and  $1,261,332  on  the 
common.  Stock  dividends  amounted  to 
$8,427,000.  To  meet  the  demand  for  ita 
products,  the  company  added  more  Axed 
capital,  which  was  provided  for  by  the 
sale  of  $17,500,000  of  preferred,  having 
previously  retired  $6,650,000  of  preferred 
then  outstanding.  A  stock  dividend  of 
100  per  cent  out  of  accumulated  surplus 
was  distributed,  after  paying  the  regular 
cash  dividends,  7  per  cent  on  the  pre- 
ferred and  12  per  cent  on  the  outstand- 
ing common. 

In  its  balance  sheet  the  company  shows 
total  assets  amounting  to  $49,217,794, 
total  liabilities  of  $9,167,973,  thus  leav- 
ing an  excess  of  assets  over  liabilities  of 
$40,049320. 

Reo  Drives  70  Per  Cent  of  Cars 

Lansing,  Mich.,  Dec.  4— The  Reo  Mo- 
tor Car  Co.  is  driving  more  than  70  per 
cent  of  its  output  to  dealers  within  a 
radius  of  1000  miles  in  order  to  overcome 
the  scarcity  of  freight  cars,  and  up  to 
the  present  has  been  fortunate  enough 
to  escape  great  hardship.  The  company 
plans  to  use  flat  cars  when  severe  Winter 
weather  prevents  driving. 

Post  Tire  Buys  Plant 

St.  Louis,  Dec.  2.— The  Post  Tire  and 
Rubber  Corp,  recently  incorporated  for 
$1,500,000.  has  bought  the  plant  of  the 
Union  Tire  &  Rubber  Co.,  this  city,  and 
will  immediately  begin  operations.  The 
plant  consists  of  a  two-story  brick  struc- 
ture with  a  total  floor  space  of  70,000 
sq.  ft. 

Grant  Moves  to  Cleveland 

Cleveland,  Dec.  1 — The  Grant  Motor 
Cur  Corp.  marks  the  opening  of  its  fourth 
year  of  growth,  by  removal  from  Find- 
lay,  Ohio,  to  its  great  new  factory  at 
Coit  and  Kirby  Avenues,  Cleveland. 

The  new  Grant  home  is  a  model  of 
modern    efficient    factory  construction 
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and  arrangement.  The  length  is  600  ft. ; 
the  width  250  ft.,  and  the  floor  space, 
150,000  sq.  ft.  It  has  an  annual  capacity 
of  35,000  cars. 

The  factory  is  a  unit.  Every  'depart- 
ment, while  separate,  and  distinct,  is 
within  easy  access  of  the  other  depart- 
ments with  which  its  work  is  closely  con- 
nected. The  car  while  building  passes 
from  department  to  department  quickly. 
By  means  of  a  conveyor  system,  the  final 
car  assembly  may  be  completed  in  less 
than  10  min.  The  factory  stands  on  a  7- 
acre  tract 

Apperson  in  New  Factory 

Kokomo,  Ind.,  Dec.  4— The  Aperson 
Bros.  Automobile  Co.,  this  city,  has  just 
finished  moving  into  its  new  croup  of 
factory  buildings.  Its  plant  is  modern 
in  every  respect. 

Turnbu.ll  Wagon  Adds  Bodies 

Defiance,  Ohio,  Dec.  4. — The  Turn- 
bull  Wagon  Co.  has  added  an  automo- 
bile body  department.  This  will  be  oper- 
ated independently  of  the  wagon  fac- 
tory. 

Dorria  Discontinues  1500-Pounder 

St.  Louis,  Mo.,  Dec.  1 — The  Dorris 
Motor  Car  Co.,  this  city,  has  discontinued 
the  manufacture  of  its  1500-lb.  delivery 
wagon. 

Fitch,  Tractor  Inventor,  Dead 

Bic  Rapids,  Mich.,  Dec.  2 — John  H. 
Fitch,  inventor  of  the  four-drive  tractor 
and  president  of  the  Four-Drive  Tractor 
Co.,  Inc.,  Big  Rapids,  died  Nov.  24,  after 
a  brief  illness.  His  office  is  filled  auto- 
matically by  E.  J.  Jenkins,  who  will  con- 
tinue also  as  general  manager. 


Timken  Co-Opera- 
tive  Store 

Employees  of  Axle  Company 
Organize  to  Secure  Bene- 
fits of  Wholesale  Prices 

Detroit,  Mich.,  Dec.  1 — Employees 
of  the  Timken-Detroit  Axle  Co.  have  or- 
ganized a  co-operative  store  for  the  pur- 
pose of  reducing  the  high  cost  of  living. 
For  the  present  the  store  benefits  will  be 
confined  to  married  employees,  but  it 
is  planned  to  enlarge  the  establishment 
in  the  near  future  go  that  any  employee 
may  participate.  Married  employees 
will,  temporarily,  have  to  be  in  the  em- 
ploy of  the  firm  for  6  months  to  be 
eligible.  Outsiders  will  never  be  allowed 
to  make  purchases  in  the  store. 

The  business  will  be  operated  entirely 
by  employees  though  sanctioned  and 
furthered  by  the  company.  L.  R.  Jud- 
son,  head  of  the  welfare  department  and 
temporary  chairman  and  manager  of  the 
store,  originated  the  idea.  His  first 
step  was  to  write  a  letter  to  each  of  the 
eligible  workers,  asking  them  if  they 
would  like  to  save  from  7  to  8  cents  a 
pound  on  coffee.  The  letter  was  sent  to 
feel  out  the  employees  on  the  subject  and 
they  were  given  1  day  to  respond.  More 
than  250  lb.  were  ordered  and  the  plan 
saved  the  employees  the  amount  prom- 
ised, thus  effectually  giving  the  scheme 
its  needed  impetus. 

A  temporary  structure  is  being  erected 
to  be  used  for  the  store  and  a  permanent 
one  will  be  built  later.  Orders  have  al- 
ready been  filled  for  tea,  saving  14  cents 
on  a  50-eent  brand,  and  on  apples  sav- 
ing 20  cents  on  a  regular  $2  grade. 


Canned  goods,  butter,  eggs,  corn  meal 
and  other  staples  will  also  be  sold.  A 
large  saving  on  everything  will  be 
effected. 

The  store  will  start  with  200  em- 
ployees for  membership  and  includes  in 
its  organization  L.  R.  Judson,  chairman 
and  manager;  G.  W.  Veal  (assistant  to 
general  manager),  acting  secretary  and 
treasurer,  and  W.  R.  McKay  (superin- 
tendent), E.  Rutter  (material  superin- 
tendent), and  G.  E.  Holmes  (carpenter 
foreman),  executive  committee. 

Studebaker  Plans  200.000  Car  Output 
Detroit,  Dec.  5 — The  Studebaker 
Corp.  is  making  plans  for  a  production 
of  200,000  cars  yearly  and  the  employ- 
ment of  20,000  men,  with  an  aggregate 
yearly  business  of  $100,000,000,  within 
the  next  2  years.  The  company  employs 
8000  workers  at  present. 

Buick  Builds  563  Cars  Daily 

Funt,  Mich.,  Dec.  6— The  Buick 
Motor  Co.,  this  city,  has  been  turning  out 
663  cars  daily  in  the  past  8  working 
days.  During  November,  10,430  cars 
were  shipped  and  10,700  manufactured. 

Stout  Plana  Aeroplane  Clubs 

Detroit,  Dec.  4 — W.  B.  Stout,  man- 
ager of  the  aircraft  division  of  the  Pack- 
ard Motor  Car  Co.,  plans  to  organize 
model  aircraft  clubs  in  all  of  the  Detroit 
high  schools.  Mr.  Stout  organized  a 
similar  club  in  Chicago  under  the  name 
of  the  Model  Aero  Club  of  111.  The  or- 
ganization developed  aeroplanes  from 
models.  It  is  planned  through  the  new 
club  to  be  organized  here,  to  bring  all 
of  the  different  Detroit  organizations  in- 
terested in  aviation  together  annually  In 
competition. 


Aviation   Experts  Gathered  Together  on  Joy  Field 


This  Illustration  It  from  a  photograph  taken  at  the  Aviation  Field 
owned  by  Henry  B.  Joy  of  Detroit.  The  field  le  located  near  Mt. 
Clemens,  Mich.,  on  the  shore*  of  Lake  St.  Clair.  From  left  to  right 
the  men  are  at  follows:  W.  H.  Mutton;  Henry  B.  Joy:  Charlet  B. 
King;  Or.  H.  C.  Dlcklnton,  Bureau  of  Standarde,  Washington,  D.  C: 
Lieut.  Col.  George  O.  Squler,  Officer  In  Charge  of  Aviation;  Eugene 


Lewis;  Or.  w.  stratton.  Director  of  Bureau  of  Standarda;  Henry 
Souther,  Consulting  Engineer  United  Statee  Army;  Dr.  Charlet  F. 
Marvin,  Chief  of  Weather  Bureau,  Wathlngton,  O.  C. ;  Howard  E. 
Coffin;  S.  O.  Waldon;  Lieut.  W.  Q.  Child,  United  Statee  Navy;  Roy 
D.  Chapin;  Or.  Charlet  O.  Walcett,  Sec.  Smlthtonlan  Inttltute.  and 
Ruatell  Huff 
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Is  Scare  Advertising 
Potential  ? 

W.  B.  Lashar,  of  Weed  Chain, 
Advances  Arguments  in 
Favor  of  Such  Copy 

New  York,  Dee.  1— Whether  scare  ad- 
vertising copy  is  potential  copy  or  not  is 
a  question  that  may  be  settled  in  the  not 
distant  future.  When  the  National  Au- 
tomobile Chamber  of  Commerce,  Inc., 
appointed  its  committee  to  discourage 
scare  advertising,  one  of  the  concerns  it 
had  in  mind  was  the  American  Chain 
Co.,  manufacturer  of  Weed  anti-skid 
chains.  Walter  B.  Lashar,  president  of 
this  concern,  has  taken  up  the  defense  of 
scare  copy  on  the  ground  that  it  is  posi- 
tive advertising  rather  than  negative, 
and  ho  believes  his  advertising  thus  per- 
forms a  public  service. 

One  of  the  pertinent  examples  cited  by 
Mr.  Lashar  is  that  a  manufacturer  of 
fire  extinguishers  that  have  real  merit, 
who  puts  out  scare  copy  does  not  thus 
make  people  give  up  living  in  houses, 
but  makes  them  more  keen  for  fire-proof 
construction.  Mr.  Lashar  asks  the  ques- 
tion: "Does  such  copy  make  people  scoff 
at  the  dangers  of  fire,  make  them  more 
reckless  than  ever,  or  does  it  bring  home 
to  the  individual  a  vivid  realization  of 
a  fire  in  his  home  and  make  him  insist 
that  every  possible  precaution  be  taken 
to  prevent  fires?" 

Continuing  his  arguments  in  favor  of 
scare  copy,  Mr.  Lashar  says: 

"Scare  copy  is  like  any  other  copy;  it 
can  be  good  or  bad  or  merely  negative. 
There  is  only  one  standard  by  which 
'scare'  copy  can  be  judged:  The  criterion 
is  not  what  it  does  to  the  public  but  what 
it  does  for  the  public. 

"If  scare  copy  plays  upon  the  credu- 
lity, the  superstition,  the  helplessness, 
the  cupidity  of  people,  merely  to  coin 
these  weaknesses  into  money  without  re- 
gard to  the  harm  that  is  being  done;  if 
this  copy  is  a  lie  in  spirit  or  in  fact;  if 
it  increases  real  suffering  and  misery, 
by  dwelling  upon  an  evil  for  which  there 
is  no  prevention  and  no  remedy— then 
it  is  a  crime  to  use  such  copy.  But 
scare  copy  that  is  true,  that  brings  home 
to  each  individual  a  consciousness  of  his 
own  personal  responsibility  for  a  real 
evil  that  is  a  constant  menace — a  reality 
that  exacts  a  frightful  toll  in  human 
lives  and  in  human  suffering — and  points 
out  a  direct  and  effective  remedy  that 
ordinary  intelligence  can  use,  such  scare 
copy  is  doing  a  great  public  service. 

"It  is  true  that  this  'scare*  copy  may 
make  a  few  hundred  neurasthenics  a 
little  more  miserable,  but  the  real  evil 
is  in  the  neurasthenia,  not  in  the  copy. 
The  logical  effect  of  this  scare  copy  is 
to  make  a  thousand  people  more  careful 


to  safeguard  against  troubles.  The  meas- 
ure of  the  worth  of  such  copy  has  not 
its  effect  upon  a  relatively  small  group 
of  people  but  its  effect  upon  the  public 
as  a  whole. 

"The  manufacturer  uses  scare  copy 
because  it  sells  his  product.  Selling  is 
the  most  important  factor  in  his  busi- 
ness. A  manufacturer  whose  selling 
plan  makes  money  for  himself,  and  at 
the  same  time  is  of  great  and  definite 
benefit  to  the  public,  including  the  part 
of  the  public  that  does  not  buy  his  prod- 
uct, seems  to  me  to  be  a  more  real 
philanthropist,  a  more  valuable  philan- 
thropist than  one  who  gives  a  certain 
sum  of  money  for  a  particular  work. 

"The  simple  truth  is  that  scare  copy  is 
the  only  kind  that  jars  some  of  us  out 
of  our  complacent  self-sufficiency,  our 
fixed  habits  of  carelessness,  our  blind 
delusions,  that  we  will  get  through  some- 
how, our  disposition  to  take  a  gambler's 
risks." 

Mr.  Lashar  finishes  with  the  follow- 
ing: "These  arc  some  of  the  reasons  why 
we  continue  to  use  intelligent,  construc- 
tive scare  copy,  the  object  of  which  is  to 
make  motoring  safe  and  secure,  under 
all  road  conditions,  for  all  those  who  use 
the  road,  whether  they  travel  in  cars,  on 
foot,  or  by  horse.  So  long  as  scare  copy 
benefits  the  public  infinitely  more  than 
it  can  profit  any  company,  such  a  com- 
pany can  afford  to  let  any  interest  that 
feels  itself  antagonized  by  such  copy 
fight  out  the  issue  with  the  public." 

Moto-Meter  Knjoins  Heat-Ometer 

NF.w  YORK,  Dec.  1— A  preliminary  in- 
junction prohibiting  sale  of  the  Heat- 
Ometer  radiator  indicator  and  use  of  the 
word  Heat-Ometer  has  been  granted  on 
complaint  of  the  Moto-Meter  Co.,  Inc., 
maker  of  the  Boyec  Moto-Meter.  Suit 
was  brought  against  the  Times  Square 
Automobile  Co.,  which  had  been  selling 
Heat-Ometer,  the  Moto-Meter  Co.  alleg- 
ing that  the  device  infringed  its  product 
and  that  the  use  of  the  word  Heat- 
Ometer  infringed  the  trade  mark  Moto- 
Meter. 

The  Heat-Ometer,  made  by  the  Heat- 
Ometer  Co.,  Inc.,  New  York,  consists  of 
a  diamond-shaped  frame  holding  a  glass 
indicator  tube  containing  a  sensitive 
liquid  which  is  pink  at  normal  temper- 
ature but  turns  deep  purple  when  a  dan- 
gerous degree  of  heat  is  reached.  Like 
the  Boyce  Moto-Meter,  the  Heat-Ometer 
is  mounted  on  the  radiator  cap.  The  suit 
was  in  the  U.  S.  district  court  for  the 
southern  district  of  New  York. 

Ford  Suit  in  Judge's  Hands 

Detroit,  Dec.  1.— The  suit  instituted 
by  Dodge  Bros,  against  the  Ford  Motor 
Co.  to  restrain  the  latter  from  further 
expansion  is  now  in  the  hands  of  the 
judges,  who  have  taken  the  case  under 
advisement  for  an  early  decision. 


70%  of  Accidents  at 
Crossroads 

Sec.  of  State  Hugo,  of  N.  Y., 
Finds  Fatalities  Measured 
by  Driver's  Carelessness 

Albany,  N.  Y.,  Dec.  2— That  approxi- 
mately 70  per  cent  of  fatal  automobile 
accidents  are  due  to  careless  driving  at 
street  and  road  intersections,  according 
to  the  coroner's  report,  is  pointed  out  by 
Secretary  of  State  Hugo,  who  has  made 
a  study  of  the  traffic  conditions  accom- 
panying such  accidents. 

There  seems  to  have  been  little  diffi- 
culty where  cars  travel  along  intersect- 
ing roads  of  unequal  importance,  owing 
to  the  established  custom  that  the  car  on 
the  less  important  road  must  approach 
the  main  highway  with  special  caution,  a 
practice  expected  by  those  moving  rapid- 
ly on  the  more  important  thoroughfare. 
The  real  difficulty  arises  when  crossroads 
are  of  equal  importance  with  the  result 
that  drivers  approach  rapidly  from  both 
directions,  each  considering  himself  en- 
titled to  the  exercise  of  caution  by  the 
other  driver.  There  seems  to  be  an  in- 
crease in  the  number  of  instances  where 
misunderstandings  based  on  reasoning  of 
this  kind  leave  the  driver  to  take  chances 
by  approaching  intersections  at  high 
speed.  Though  the  law  requires  drivers 
to  slow  down  and  signal  for  crossroads 
comparatively  few  observe  these  rules, 
thus  enhancing  the  risk  of  accident.  Sec- 
retary Hugo  considers  that  too  great 
reliance  is  frequently  placed  by  automo- 
bilists  on  the  power  of  their  brakes  to 
stop  their  cars  quickly.  This  is  unwise, 
he  says,  because  the  driver  may,  and 
frequently  does,  misjudge  his  speed  and 
other  surrounding  conditions. 

More  Care  Required 

Dangerous  crossroads  or  those  of  con- 
gested area  are  usually  protected  by 
traffic  police  during  the  daytime.  After 
these  hours,  however,  these  points  pre- 
sent problems  in  accident  prevention 
which  are  constantly  growing  more  diffi- 
cult with  the  increasing  number  of  auto- 
mobiles and  other  vehicles  traveling 
these  thoroughfares. 

Unless  some  steps  are  taken  to  compel 
all  drivers  to  approach  crossroads  of 
equal  prominence  with  the  greatest  care. 
Secretary  Hugo  fears  that  accidents  of 
this  kind  will  become  more  frequent  and 
more  serious.  Warning  signals  might 
provido  a  certain  amount  of  protection  at 
such  points,  although  these  are  not  suf- 
ficiently effective  in  all  cases,  particu- 
larly, as  there  is  nothing  to  prevent  deaf 
persons  from  operating  cars.  The  only 
satisfactory  solution  of  the  problem  is 
the  use  of  care  by  each  individual  driver 
when  approaching  such  intersections. 
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Denmark  Likes 
U.  S.  A.  Cars 

Consul  General  Winslow  Re- 
ports Demand  for  Cars  and 
Trucks  Increasing 

New  York,  Dec.  4— The  automobile 
business  in  Denmark  is  in  a  brilliant 
condition  at  the  present  time,  according 
to  E.  D.  Winslow,  consul  general  of  the 
United  States  to  Denmark.  Mr.  Winslow 
has  returned  only  recently  from  that 
country  and  states  that  the  demand  for 
cars  in  that  country  has  increased  to 
such  an  extent  during  the  past  2  years 
that  the  supply  is  entirely  inadequate. 
People  are  prosperous  on  account  of  the 
high  prices  paid  for  their  products  due 
to  the  war,  and  the  excellent  road  con- 
ditions and  attractive  touring  possibil- 
ities of  the  country  naturally  make  the 
purchase  of  a  car  the  logical  sequence. 

Motor  trucks  have  never  before  been 
in  a*  great  demand  in  Denmark  as  at 
the  present  time  since  the  unusually  high 
prices  paid  for  horses  by  the  belligerant 
nations  have  induced  a  very  large  per- 
centage  of  the  horse  owners  to  part  with 
their  animals.  Since  the  labor  thus  lost 
must  be  made  up,  motor  trucks  are  being 
bought  in  large  numbers  to  do  the  work 
formerly  performed  by  the  horses.  On 
the  farms  the  use  of  motor  tractors  has 
increased  rapidly  and  it  is  very  probable 
that  these  machines  will  be  in  still 
greater  demand  in  the  future. 

The  obnoxious  laws,  which  formerly 
limited  automobile  touring  in  Denmark, 
have  either  been  repealed  or  so  modified 
that  it  is  now  possible  to  travel  through- 
out the  country  just  as  freely  as  in  other 
lands. 

Most  Cars  Represented 

Most  of  the  leading  American  car 
manufacturers  are  now  represented  in 
Denmark  and  Mr.  Winslow  recommends 
that  any  car  or  accessory  maker  desirous 
of  entering  the  Danish  field  secure 
special  agents.  There  are  now  more 
dealers  in  Denmark  than  ever  before, 
about  fifty  being  located  in  Copenhagen. 
The  people  have  taken  kindly  to  Amer- 
ican cars  and  accessories  and  at  the 
present  time  our  manufacturers  have 
this  market  almost  to  themselves.  If 
the  quality  of  the  American  products  is 
maintained  and  the  service  rendered  by 
the  manufacturers'  representatives  is 
satisfactory,  this  market  should  be  con- 
tinued after  the  war. 

Very  little  data  can  be  secured  at 
present  in  regard  to  automobile  imports 
into  Denmark.  The  only  statistics  avail- 
able, those  for  the  years  1912  and  1913 
appearing  in  tabular  form  below  are  in 
the  form  of  weight  of  cars,  chassis  and 
parts  in  pounds,  trucks  not  being  segre- 


gated. These  statistics  serve  to  indicate 
how  small  these  imports  were  before  the 
beginning  of  the  war. 


Imported  Into  Denmark 
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To  Raise  Fire  Insurance  Rate* 

New  York,  Dec.  5— Automobile  fire 
insuruncc  rates  will  advance  about  10 
per  cent  Jan.  1.  The  new  schedule  has 
been  issued  by  the  Eastern  and  New 
England  Automobile  Underwriters'  Con- 
ferences. In  addition  to  this  slight  ad- 
vance, policies  will  now  be  written  under 
the  non-valued  plan,  either  with  or  with- 
out the  theft  clause.  Heretofore  this  has 
not  been  possible.  Policies  under  the 
valued  plan  will  include  the  theft  clause 
as  usual.  No  car  can  be  insured  for 
more  than  its  cost  to  the  owner. 


Wants  U.  S.  A.  Ideas 

London,  England,  Nov.  16 — At  the 
last  meeting  of  the  Institution  of  Auto- 
mobile Engineers,  Mr.  A.  E.  Berriman 
of  the  Daimler  Co.,  made  the  suggestion 
that  endeavors  should  be  made  to  obtain 
each  session  a  paper  from  a  leading 
American  automobile  engineer,  giving 
the  latest  views  on  designs,  etc.,  in  the 
United  States.  This  was  in  discussion 
following  the  reading  of  a  paper  on 
American  lighting,  starting  and  ignition 
systems. 


Cadillac  Co.  Starts  Suit 
Detroit.  Dec.  1 — The  Cadillac  Motor 
Car  Co.  has  started  suit  against  the 
Cadillac  Auto  Truck  Co.,  Cadillac.  Mich., 
asking  for  an  injunction  restraining  the 
latter  firm  from  using  the  name  Cadillac 
or  Cadillac  Auto  Truck  Co.  or  any  other 
name  prejudicial  to  the  interests  of  the 
Detroit  concern. 


E 1  e  c  t  r  o  -  Pneumatic 
Gearshift 

New  Company  To  Erect  Plant 
in  Pittsburgh  for  Its 
Manufacture 

Pittsburgh,  Dec.  4— The  Electro- 
Pneumatic  Gearshift  Corp.,  of  this  city, 
has  announced  its  intention  to  erect  a 
plant  for  the  manufacture  of  an  electro- 
pneumatic  gearshift.  The  actual  power 
for  shifting  the  geara  is  supplied  by  com- 
pressed air  and  contained  in  a  reservoir 
and  fed  by  a  pump  driven  off  the  timing 
gears,  there  being  an  automatic  valve 
for  cutting  in  the  pump  when  pressure 
falls  below  a  predetermined  amount. 
The  air  is  used  also  for  operating  the 
clutch  so  that  all  the  driver  has  to  do  is 
to  move  the  switch  lever  mounted  on  the 
steering  column. 

It  is  stated  that  the  magnetic  operation 
of  the  valves  controlling  the  air  is  such 
that  the  gears  and  clutch  can  be  oper- 
ated at  any  speed  desired.  This  should 
eliminate  the  shock  which  would  be 
bound  to  occur  if  the  clutch  were  en- 
gaged automatically  always  at  the  same 
speed.  It  allows  for  smooth  starting 
and  it  also  enables  the  driver  to  differen- 
tiate between  a  change  up  and  a  change 
down  on  the  gears,  operations  which 
should  not  be  performed  with  quite  the 
same  celerity. 

The  inventor  is  John  J.  MacPherson 
and  the  company  haB  been  formed  with 
M.  F.  Mctcalf  president  and  Joseph  C. 
Baird,  secretary  and  treasurer. 

$10,000  for  Fuel  Research 

New  York,  Dec.  1 — A  $10,000  prize 
for  fuel  research  will  be  given  by  the 
Aero  Club.  By  the  will  of  the  late  S.  H. 
Valentine,  formerly  Governo'  of  the 
Aero  Club  of  America,  this  sum  has  been 
given  to  the  club  to  establish  a  prise,  or 
prizes,  for  the  encouragement  of  air- 
craft, which  shall  not  use  gasoline  as  a 
fuel.  Mr.  Valentine's  bequest  is  expected 
to  stimulate  interest  in  the  discovery  of 
a  new  fuel,  lighter  than  gasoline,  which 
will  make  longer  flights  possible. 

Richardson  Chalmers  Advertising  Mgr. 

Detroit,  Dec.  6 — C.  S.  Richardson  has 
been  appointed  advertising  manager  of 
the  Chalmers  Motor  Co.,  this  city.  He 
was  formerly  with  the  Mahin  Advertis- 
ing Agency. 

Travern  Nash  Advertis'ln*  Mgr. 

Detroit,  Dec.  6 — E.  J.  Travers  has  be- 
come advertising  manager  of  the  Nash 
Motor  Co.,  Kenosha,  Wis.  He  was  form- 
erly with  the  Chicago  Herald. 
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Winton  Chauffeurs 
Get  Prizes 

25  Drivers   Total  290,426.7 
Miles  at  Repair  Cost 
of  $5.90 

Cleveland,  Dec.  6— The  Winton  Co.. 
this  city,  has  awarded  chauffeurs  $3,500 
in  prizes  in  its  annual  contest  for  those 
who  drive  Winton  cars  the  farthest  with 
the  least  repair  expense.  This  year 
twenty-five  chauffeurs  drove  their  cars 
a  total  of  290,426.7  miles  at  a  total  re- 
pair expense  of  $5.90.  George  Felt  of 
Minneapolis,  chauffeur  for  H.  D.  Mc- 
Cord,  won  first  prize,  $500.  W.  C.  Ball 
of  Kalamazoo,  chauffeur  for  F.  F.  Rowe, 
was  awarded  second  money.  $400.  Alfred 
Shibley  of  Pittsburgh,  driving  for  J.  W. 
Lloyd,  and  W.  M.  Newsome  of  Atlanta, 
driving  for  M.  R.  Hirsch,  won  third  and 
fourth  prizes,  respectively,  $300  and 
$200.  Prizes  of  $100  were  awarded  to 
the  following: 

A  H.  Klein.  <  hauffeur;  8.  J.  Wllklns..  Clil- 
cago.  owner  of  car. 

Hatph  II  I**.  chauffeur;  S  J  Franklin. 
Mlllvllle.  N.  J.,  owner  of  car. 

O.  M.  Lewis,  chauffeur:  El.  K.  Caldwell, 
owner  of  car. 

Henry  Belancer.  chauffeur:  Mrs.  D.  8- 
Curttn,  Manchester,  N.  H-.  owner  of  car. 

George  T.  Macone,  chauffeur:  F.  E.  Cour- 
ften,  Stockbrlrige,  Musa.,  owner  of  car. 

Thomas  Mum  n.  chauffeur:  J.  M.  Anderson, 
Boston,  owner  of  car. 

Joseph  Caatellunil,  chauffeur:  Mrs.  M.  E. 
Benrse.  Weal  Medford.  M»a»..  owner  of  car. 

Edw.  M.  Armatrong.  chauffeur;  C.  11  Ood- 
now,  Boston,  owner  of  car. 

Rohert  Clementa,  chauffeur:  F.  H.  Jonest. 
Andover,  Ma.su  ,  owner  of  car. 

P.  O.  Hale,  chauffeur:  A.  P.  Friend,  West 
Newton,  Ma**.,  owner  of  car. 

F.  H.  Coyston,  chauffeur;  W.  L.  Porter. 
Pittsburgh,  owner  of  car. 

T.  I.  QulRley.  chauffeur:  J.  J.  Flanagan. 
Elmlra,  N.  Y..  owner  of  car. 

Herbert  I<ewla,  chauffeur:  George  Bpotlle- 
woode.  Orange,  N.  J.,  owner  of  car. 

Chris  McDermott.  chauffeur;  Hoberl  Fru- 
•er.  Utlca,  N.  Y.,  owner  of  car. 

P.  J.  Farrlngton,  chauffeur:  M.  H.  Hellman, 
Loa  Angclea,  owner  of  car. 

Charles  Schmidt,  chauffeur;  Thomas  Lon- 
ergan,  St.  I-ouls,  owner  of  car. 

W.  Desllller.  chauffeur:  Allen  Arnold. 
Swamnacotl,  Mass.,  owner  of  car. 

W.  u  Woods,  chauffeur:  Miss  H.  J.  Silver, 
Brooklyn,  owner  of  car. 

A.  P.  Hoist,  chauffeur:  Mrs.  John  Sexton, 
Chicago,  owner  of  car. 

E.  P.  Carey,  chauffeur:  William  de  la 
H.irrr,  Minneapolis,  owner  of  cat 

Albert  Hltchen.  chauffeur:  C.  W.  Tabor, 
Los  Angeles,  owner  of  car. 


More  interesting  than  the  report  for 
any  single  year  are  the  grand  totals  for 
the  entire  period  during  which  contests 
have  been  conducted — 9  years,  as  follows : 

Number  of  cars  that  .traveled 

miles  or  more  each   526 

Total  mileage  made  by  the»e  cnr*.r»,riO!»,ol9.3 

Average  miles  per  car   1",278 

Total  repair  expenses  for  all  cam,  IM4C44 

Average  repair  expense  per  car   $10,»2 

Average  repair  expense*   p»r  car 

per  1000  miles.   $1.1*3 

Or  less  than  l-Stlh  of  1  cent  per  mile. 

The  total  distance  traveled  by  these 
Winton  Six  cars,  every  mile  of  which 
was  sworn  to  by  both  the  car  owner  and 
his  chauffeur,  is  greater  than  would  be 
traveled  on  220  tours  around  the  earth 
at  the  equator.  Five  and  one-half  mill- 
lion  miles  certainly  constitute  an  ex- 
haustive test  of  the  standing-up  qualities 
of  a  motor  car.  And  the  average  repair 
expense  indicates  that  a  Winton  six 
owner  traveling  25,000  miles  per  year 

$25.75  per  annum. 

Detroit-Wyandotte  Sells  Stock 

Detroit,  Dec.  1— The  Detroit-Wyan- 
dotte Motor  Truck  Co.  is  selling  its  un- 
issued treasury  stock  for  the  purpose 
of  securing  a  larger  working  capital. 
The  concern  is  going  into  foreign  mar- 
kets and  is  making  shipments  to  Porto 
Rico  and  Cuba. 

Steel  Prices  Higher 

New  York,  Dec.  5 — This  week's  mar- 
ket activities  were  featured  by  the  ex- 
pected rise  in  steel.  Both  Bessemer  and 
open -hearth  rose  $2.50  a  ton  to  $56.  Lead 
rose  45  cents  per  100  lb.  to  $7.75.  Kan- 
sas crude  petroleum  went  up  10  cents  a 
barrel  on  Thursday  to  $1.  Rubber  prices 
are  higher.  Para  quoting  at  79  cents  a 
pound  and  Ceylon  at  741*  cents. 

The  further  rise  of  rubber  will  prob- 
ably hasten  the  long-expected  rise  in 
tire  prices,  which,  it  has  been  reported, 
will  probably  go  up  in  the  early  part  of 
1917. 

Tin  dropped  to  $45  per  100  lb.,  a  net 
loss  of  25  cents.  Rapeseed  oil  rose  3 
cents  to  98  cents  a  gallon.  Linseed  oil 
dropped  3  cents  a  gallon  to  93  cents. 


1%  Extra  Chandler 
Dividend 

Earnings  for  Year  Estimated 
at  $1,715,000  or  $24.50 
Per  Share 

Cleveland,  Dec.  5. — The  Chandler 
Motor  Car  Co.  has  declared  an  extra 
dividend  of  1  per  cent  in  addition  to  the 
regular  2  per  cent  quarterly  distribu- 
tion, both  being  payable  Jan.  2  to 
holders  of  record  Dec.  18. 

The  company  is  earning  approximate- 
ly  $24.50  per  share  this  year,  or  around 
$1,715,000.  Shipments  of  cars  for  1916 
are  115  per  cent  greater  than  in  1915, 
and  orders  now  actually  signed  up 
amount  to  20,381  cars. 

It  has  been  officially  estimated  that 
in  1817  net  earnings  should  exceed 
$2,800,000,  which  would  be  equal  to  $40 
per  share.  The  net  earnings  this  year, 
$1,715,000,  allow  a  surplus  of  over 
$1,000,000,  after  the  payment  of  the 
10  per  cent  dividends  which  have  been 
declared  since  Jan.  1. 

Chandler  shipments  in  October  were 
four  and  a  half  times  larger  than  a 
year  ago;  four  times  greater  in  Novem- 
ber, and  will  be  six  times  greater  in 
December. 

An  important  factor  of  the  Chandler 
situation  is  that  its  dealers  are  without 
cars  and  are  urging  deliveries. 


Dividends  Declared 

Kelly-Springfield  Tire  Co.,  quarterly 
of  1%  per  cent  on  6  per  cent  preferred, 
payable  Jan.  2,  to  stock  of  record  of 
I)ec.  16. 

Edmunds  &  Jones  Corp.,  $1  a  share  on 
the  common  and  the  regular  quarterly 
dividend  on  the  7  per  cent  preferred, 
both  payable  on  Jon.  2.  This  is  the 
third  dividend  the  corporation  has  de- 
clared since  March  30,  1916. 


New  Directors  Proposed  for  Fierce- 
Arrow 

BUFFALO,  Dec.  5.— The  transfer  of  the 
Pierce-Arrow  property  from  the  present 
company  to  the  Pierce-Arrow  Motor  Car 
Corp.  will  be  made  to-morrow,  when  the 
new  organization  takes  hold,  under  the 
presidency  of  Colonel  Charles  Clifton. 

It  is  proposed  to  make  the  following 
persons  directors  of  the  new  organiza- 
tions: Charles  Clifton,  president;  Henry 
May,  vice-president;  W.  J.  Fuss,  Buf- 
falo; J.  F.  Alvord,  president  of  the  Tor- 
rington  Co.;  W.  S.  Cox,  of  J.  &  W. 
Seligman  &  Co.;  C.  J.  Schmidlapp,  vice- 
president  of  the  Chase  National  Bank; 
J.  G.  Dudley,  of  Buffalo;  Albert  Strauss, 
of  J.  &  W.  Seligman  &  Co.,  and  C.  H. 


Daily  Market  Reports  for  the  Past  Week 

Week's 

Matsrlil                                            Tuefc  Wed.  Thur.  Frl.       Sat.  Mon.  Ch'ge 

Aluminum,    lb  ftj         ,43         ,4J         .43         .43  .43 

Antimony,    lb   U         .14         .14         .14         .14  .14  ... 

Beams  and   Channel*,    KM)   lb                            3.17       3.17       3.17  3.17       3.17  3.17 

Bessemer    Steel     ton  52.50  52.50  52.50  55.00  55.00  55. CO  +2.50 

Copper.  Elee.,  lb  JS        .35        .35        .35        .35  .35 

Corner.   Lake,  lb  35         .35        .35        .35        .35  .35 

Coctonaeed  Oil,  bhl  .12.77  12.75  12.71  12.7$  12.73  12.70  —.07 

Fiib  Oil.  Menhaden,  Brown,  gal  68        .«        .6*        .60        M  68 

Gasoline,   Auto,  bhl  22        .22        .22        .22        .22  .22 

Lard  Oil.  prime,  gal                                         1.30       1.30       1.30  1.J0       1.30  1.J0 

l  ead.   100  lb  7.J0  7.40       7.40  7.50  7.50  7.75    +  .45 

Lin«eed   Oil.   gal  96         .96         .  96         .96         .93  .»3    —  .03 

Open-Hearth    Steel,   ton   52.50  52.50  52.50  55.00  55.00  S5  00  +2.50 

Petroleum,  Mil  .   Kans,,  crude  90        .90       1.00  1.00  1.00  1.00    +  .10 

Petroleum,   t>bl..    Pa.,   crude                                2.60  2.60       2.60  2.60  2  60  2.60 

Rapeseed  Oil.   refined,   gal  95        .95        .9S        .»*        ,vs  .»»    +  .03 

Rubber.   Fine   Hp  R.rer,    Para,   lb  7S        .78        .78        .78        .78  .79    +  .01 

Rubber.   Ceylon.    First    Latex  72        .72        .72H      .72*     .72«  74«  +  .0254 

Sulphuric  Acid.  60  Kaume,  eal                            1-50  1  50       1.50  1.50  1.50  1.50 

Tin,   100  lb  45.25  45.25  45.00  4S.2S  45.25  45.00   —  .25 

Tire   Scrap,   lb  06«      M\i      .06!*     .06^      06«  .06!!  ... 
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of  the  Lackawanna  Steel  Co., 
Buffalo. 

The  company  was  recently  chartered 
in  this  State  under  the  name  of  the 
Pierce-Arrow  Motor  Car  &  Truck  Co., 
with  350,000  shares  of  capital  stock, 
100,000  shares  of  preferred,  par  $100, 
and  250,000  shares  of  common  with  no 
par  value.  The  incorporators  were  L. 
D.  Adkins,  R.  J.  Trimble  and  E.  S. 


Crow  Likes  Old  Name  Beat 

Elkhart,  Ind.,  Dec.  4— The  Crow  Mo- 
tor Co.,  this  city  has  changed  its  name  to 
the  Crow-Elkhart  Motor  Co.  The  com- 
pany announced  only  a  few  weeks  bro 
that  its  name  had  been  changed  from  the 
Crow-Elkhart  Motor  Co.  to  the  Crow 
Motor  Co.,  and  now  the  old  name  is  effec- 
tive again. 

Ford  Tractor  Capital  Now  $10,000,000 

Dover,  Del.,  Dec.  1— The  Ford  Trac- 
tor Co.,  Ltd.,  has  filed  a  certificate  chang- 
ing its  name  to  the  Ford  Tractor  Co., 
Inc.,  and  increasing  the  capital  stock 
from  $1,000,000  to  $10,000,000.  The  com- 
pany was  first  incorporated  here  Nov.  8, 
1916. 


Porter  Rubber 

Salem,  Ohio,  Dec.  1— The  Porter  Rub- 
ber Co.  will  increase  its  capital  from 
$125,000  to  $250,000,  to  permit  expansion 
1  the  probable  construction  of  another 


Motor  Issues  Are 
Lower 

General  Motors  Only  One  to 
Show  Strength  with  a  Gain 
of  140  Points 

New  York,  Dec.  6— The  automobile 
and  accessory  securities  are  at  present 
in  an  apathetic  market  with  a  corre- 
sponding decrease  in  value.  General 
Motors,  with  a  gain  of  140  points,  was 
the  only  security  to  show  strength.  Last 
week,  this  stock  declined  90  points  on  a 
fluctuating  market.  Fisk  first  preferred 
regained  the  9  points  lost  the  previous 
week  by  jumping  10  points  to  110.  Pack- 
ard preferred  gained  3  points. 

Chevrolet  declined  7  points  more  this 
week,  making  a  total  of  11  in  two  weeks. 
Firestone  common  dropped  6  points. 
Studebakcr  common  went  down  4  points 
more  to  120  and  Willys-Overland  com- 
mon 2%  points  to  36%. 

Quotations  on  the  Detroit  Stock  Ex- 
change were  a  little  higher  this  week 
with  gains  ranging  from  a  fraction  to 
4H  points.  Studebaker  common  dropped 
6V4  points  in  sympathy  with  the  New 
York  quotation.  It  is  reported  in  Detroit 
that  United  Motors  stock  will  soon  be 
listed  on  the  New  York  Exchange. 


Control  Three  Tire  Companies 

Coshocton,  Ohio,  Dec.  5.— The  inter- 
ests who  took  over  the  plant  of  the  Mc- 
Clurg  Rubber  Co.  at  Coshocton,  Ohio, 


have  organized  a  number  of 
tions,  among  which  are  the  Midland 
Tire  &  Rubber  Co.,  the  Ben  Hur  Tire  & 
Rubber  Co.  and  the  Peerless  Tire  & 
Rubber  Co.  The  plant,  which  is  now 
in  operation,  will  be  conducted  by  the 
Midland  Tire  &  Rubber  Co.  The  other 
rere  chartered  in  order  to 
the  names  of  the 
Ben  Hur  tires,  which  w» 
manufactured  at  the  local  plant 


$2.75 

York,  Dec.  6— Pennsylvania 
crude  oil  was  advanced  15  cents  yester- 
day, making  $2.75  a  barrel  paid  pro- 
ducers, the  highest  price  ever  reached  in 
the  history  of  the  oil  industry.  A  year 
ago  when  oil  prices  went  beyond  the  ex- 
pectations of  producers  the  price  was 
$2.50  and  $3  oil  was  predicted. 

Milwaukee  Gasoline  Up  1H  Cents 

Milwaukee,  Dec.  2.— Gasoline  prices 
on  the  so-called  66-deg.  test  were  ad- 
vanced 1V4  cents  per  gallon,  and  on  the 
70-deg.  test  2  cents  per  gallon,  by  all  oil 
companies  operating  in  Milwaukee,  on 
Dec.  i.  The  prices  on  the  lower  tests 
are  undisturbed  from  the  last  change, 
effective  Oct.  11. 

Parker  Rust-Proof  Issues  Stock 

Detroit,  Dec.  4— The  Parker  Rust- 
Proof  Co.  has  authorized  a  capital  stock 
issue  of  $600,000  7  per  cent  cumulative 
preferred  stock— non-assessable,  and  $1,- 
700,000  common  stock— non -assessable. 
The  present  price  of  the  stock  is  $100. 


Securities  Quotations  on  the  New  York  and  Detroit  Exchanges 


Bid 


Ajaa.  Rubber  Co   ,„ 


hatmers  Motor'CoT' coin! ill"!!!!!! ■!■ 

Chalmers  Motor  Co.  pfd...  In 

•Chandler  Motor  Car  Co " : M  1  ]  ^ If 

Chevrolet  Motor  Co    \il 

FUher   Ifody   Corp.    ...  ,« 

FifkRtiblwrCo.com   g£ 

Fisk  Rubber  Co.  In  pfd     iVn 

Fi>k  Rubber  Co  2d  old                 .  '  ' S 

Firestone  Tire  *  Rubber  Co  com  

Firestone  Tire  A  Rubber  Co.  pfd  

General   Motrin  Co.  com. 


Week-* 
Asked  Ch'n. 

72 


90 


+  1 

—  I 
+  1 

—7 


+  10 


1  GJ 

:i'<i 
650 


—-—•-  —  -—«  v  ■  at     ^-  iuih  .ii.!  ....     #,     *ta#l  f  i  ■  I  i 

•General  Motor*  Co.  pfd   ]  >o 

**  F.  Goodrich  Co.  com   69H 

•I*.  F.  Goodrich  Co.  Pfd  .....  Ill 


Goodyear  Tire  &  Rubber  Co.  com. 

Goodyear  Tire  &  Rubber  Co.  pfd  

Grant   Motor   Car  Corp....  

Hupp  Motor  Car  Corp.  com  

Hupp  Motor  Car  Corp.  pfd  

International  Motor  L  o.  com  

International  Motor  Co.  pfd   

•Kcllv-Springfitlo'  Tire  Co.  com  

•Kelly-Springfield  Tire  Co.  Ui  pfd  

Keystone  Tire  &  Rubber  Co. 


2*3 
8 


115 
111 
175 

-1 

90 
IIS 
100 
165  —6 
10* 

825  +U0 
l.'l 

III 

296 

ii-  ; 
9 

*M  -  « 


Bid 

Standard  Motor  Construction  Co   6 

Stewart- Warner  Speed.  Corp.  com   104 

Stewart- Warner  Speed.  Corp.  pfd  

•Studebakcr  Corp.  com   120 

•Studebaker  Corp.  pfd   109  X 

StoU  Motor    m 

Swinehart  Tire  4  Rubber  Co  ."  .. 

United  Motort  Corp   <0V$ 


65  H 
I  DM 
53*i 
36  H 
.  9B« 


— i 

+  H 


ISM 


1st  pf'ri  ' 
2d  pfd 


•Lee  Rubber  Ic  Tire  Corp   J7 

•Maxwell  Motor  Co.  com 
•Maxwell  Motor  Co,  Ut 
•Maxwell   Motor  C 
Milter  Rubber  Co.  cam 

Miller  Rubber  Co.  pfd  

National  Auto  Corp  

Packard  Motor  Car  Co.  com. 
Packard  Motor  Car  Co.  pfd 
Paise- Detroit  Motor  Car  Co. . 

reerleia  Track  •  Motor  Corp  ."  i. 

Portage  Rubber  Co   16/ 

Regal  Motor  Car  Co.  pfd   20 

Reo  Motor  Car  Co.   46 

Saaon  Motor  Car  Corp   76 

A.  O.  Smith  Corp.  pfd   96'i 

Springfield  Brady  Corp.  com   85  95 

!«o!^  l%  un6« 


UK 

KM 

49 
255 
I  OS 

M 

I6S 
104 

J9 


76  ^15, 
99  —I 

f  E'j 

260 
1  ii  ' 
37 
17  i 
106 
40 
24 
169 

.<'1 
48 

7f 


+  ] 

— j 
~S 
+  1 
-t-l 
+2 
— $ 
+  V 


•LI.  S.  Rubber  Co.  com... 
•L\  S.  Rubber  Co.  pfd. ... 

White  Motor  Co  

•Willys-Ovcrland  Co.  com 
•Willys-Overland  Co.  pfd. 

•At  cloae  Dec.  4.  1916.  Listed  New  York  Stock  Exchange 
Quotations  by  John  Burnham  *  Co. 

OFFICIAL  QUOTATIONS  OF  THE  DETROIT  STOCK 

ACTIVE  STOCKS 

•»<  Bid 

Auto  Body  Co   Aiyi 

Chalmers  Motor  Co.  com.  

Chaimers  Motor  Co.  pfd   112 

Continental  Motor  Co.  com   439i 

Continental  Motor  Co.  pfd   9>4 

Ford  Motor  Co.  of  Canada   293 

General  Motors  Co.  com  

General   Motors  Co.   pfd  ,   119 

Maxwell  Motor  Co.  com   71  ft 

Maxwell  Motor  Co.  1st  pfd   80 

Maxwell  Motor  Co.  2d  pfd   48 

Packard  Motor  Car  Co.  com  

Packard  Motor  Car  Co  

Palfc-Detroit  Motor  Car  Co  

W    1    Prudden  Co  

Reo  Motor  Car  Co  

Studebaker  Corp.  com  

Studebaker  Corp.  pfd  

C  M.  Hal.  Lxmp  Co  ^^Vtf  ««cit»" ' 

Atlas  Drer.  Forge  Co  

Car  Co.  ,,fd. 


Week'o 
Aaked  Ch'fje 

.06 


120' ; 

112 

64 

88 

60M 

66 
115 

54 


—2 

— i 

+  H 


18 


*  +j 


EXCHANGE 
N«t 

Aaked  Ch'oo 

.50 
115 

§£  +!« 

305 
825 

122  +1 

m  :: 

175 

101  —J 
38H      39H    +  M 

I  *  IS 


29  V, 


25 


122 

ii 

n 

53 
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Frontenac  Wins  at 
Uniontown 

Race  Marred  by  Death  of 
Three  in  Accident — Winner 
Averages  102  M.P.H. 

Uniontown,  Pa.,  Dec.  2— The  first 
race  meet  on  the  local  speedway  to-day 
was  marred  by  a  sad  accident  in  which 
three  were  killed.  Hughie  Hughes,  driver 
of  the  Hoskins,  and  Frank  Calvin  and  his 
mechanician,  Gaston  Weigel,  were  killed 
when  Calvin's  Premier  swerved  in  front 
of  the  pits  and  side-swiped  one-quarter 
of  the  press  stand,  where  Hughes  was 
standing.  Hughes  and  Wicgcl  were  in- 
stantly killed  and  Calvin  died  later. 
That  to-day's  race  was  under  the  spell 
of  a  hoodoo  is  manifested  in  the  fact 
that  two  others  were  killed  a  few  days 
before  the  race  when  C.  M.  Heist  and 
F.  E.  Bush  were  killed  while  in  practice 
after  they  had  been  ordered  off  the 
track.  The  ear  struck  the  wall  at  the 
top  of  the  speedway  and  went  through. 
The  accident  was  due  to  a  crystallized 
axle. 

That  the  accidents  are  not  the  fault 
of  the  new  lVd-mile  board  speedway 
makes  the  death  of  five  appear  all  the 
more  under  the  spell  of  a  hoodoo.  The 
track  was  in  good  condition  and  fast. 

Hughes  in  to-day's  112^-mile  race 
was  going  at  91  m.p.h.  when  he  pulled 
up  on  the  Pugh  car,  which  was  going 
slowly,  and  in  order  to  avoid  hitting  it 
Hughes  ran  his  car  through  the  guard 
rail  and  out  into  the  field  in  the  center 
of  the  track.  He  then  went  to  the  pits 
and  was  standing  beside  his  car  in  front 
of  the  press  stand,  when  Galvin's  car, 
going  nearly  100  m.p.h.,  suddenly, 
through  some  fault  of  the  brake  or 
wheel,  swerved  into  him  and  the  press 
stand. 

Fully  21,000  people  saw  the  races,  the 
main  event  being  won  by  Louis  Chevro- 
let in  a  Frontenac,  his  time  being 
1:14:12  for  112  V4  miles,  or  102  m.p.h.; 
Lewis,  in  a  Premier,  was  second  in 
1 :1«  :«6Va ;  De  Palma,  in  a  Mercedes, 
was  third  in  1:17:66  1-5,  and  Newgard, 
in  ft  Crawford,  fourth  in  1 :25.  First 
prize  was  $1,000,  second  $700,  third  $500 
and  fourth  $400. 

The  second  race,  a  54-mile  event  for 
dealers,  was  won  by  N.  P.  Fetterman 
in  Peerless  in  40:18.  M.  F.  McCarthy 
in  Murray  second  and  H.  L.  Robinson  in 
Haynes  third. 

Hughie  Hughes,  killed  to-day,  was  an 
English  racing  driver.  He  came  to  the 
United  States  10  years  ago,  and  recently 
made  his  home  here.  Hughes  is  of  the 
old  school  of  automobile  drivers.  In 
1904,  in  France,  he  drove  a  De  Dietrich 
in  the  Gordon  Bennett  race.  In  1911  he 
won  the  Savannah  Trophy  race  in  a 


The  same  year  saw  him  third 
in  the  Grand  Prise  race  in  an  Ono.  He 
won  the  Tacoma  Potlach  contest  in  1914, 
driving  a  Maxwell.  He  also  won  several 
hillclimbs  with  the  Allen-Kingstona.  He 
took  Christie's  front-drive  car  and  drove 
it  110  m.p.h.  at  Indianapolis.  He  was  a 
member  of  the  British  Aviation  Corps 
and  was  31  years  old. 

Itesta  Confirmed  as  Champion 

New  York,  Dec.  5 — The  champion  au- 
tomobile racing  driver  of  1916  is  Dario 
Resta.  The  contest  for  points  in  the 
American  Automobile  Assn.  champion- 
ship standing  closed  with,  the  running 
of  the  150-mile  race  at  the  Ascot  Speed- 
way, Los  Angeles,  on  Thanksgiving  Day. 
Resta  with  his  total  of  4100  points  has 
a  lead  of  660  points  over  Aitken,  his 
nearest  rival,  and  he  will  be  officially 
crowned  by  Chairman  Kennerdell  of  the 
A.A.A.  Contest  Board  at  a  dinner  sched- 
uled in  Chicago  on  Feb.  1  under  the 
auspices  of  the  Chicago  Automobile 
Club. 

When  it  was  announced  last  spring 
that  the  American  Automobile  Assn. 
would  officially  designate  the  1916  cham- 
pion the  Bosch  Magneto  Co.  immediately 
offered  to  award  a  trophy  and  $2,000  in 
cash  to  the  driver  so  selected,  and  $1,000 
and  $500  to  the  drivers  ranking  second 
and  third  in  the  final  official  standing. 
The  B.  F.  Goodrich  Co.  added  $10,000 
to  the  purse  thus  created,  to  be  split 
$6,000,  $3,000  and  $2,000.  Resta  will 
thus  receive  $7,000  and  a  cup,  Aitken 
$4,000  and  Rickenbacher  $2,500. 

There  were  fifteen  races  which  figured 
in  the  championship  standings  and  the 
number  of  points  awarded  each  was  gov- 
erned by  the  length  and  character  of 
entries. 

The  final  scores  of  all  drivers  with  a 
ranking  in  the  1916  championship  stand- 
ing follows: 

liurlo  Ke»tn  4 1 00     (ieorpfe  P\i*ane..  210 

luliii  Allkni  "ttu      Kd.llo  O'lmnell.. .  IS.', 

E.     V.     Hlcken-  Clin*.  J.  hrvlln..  H0 

burlier   Arthur  H    Klein.  125 

ltnlpli  He  J>ulma.l7lo     Jack  LcCain   120 

i  1 1  <••:.. |..  i  ism  •  :io\ '  i  itu  1  •'•  II  1  w 
Wilbur  PWlene.  .1120     Harney  I'ldllehl.  *0 

Thomim  Milton..  «WI     Karl  I  Wore   >9 

IVtr  Henderson.  C*T     Omar  Toft   "h 

Frank  lialvln  IH5     <  >ra  Hull*   *« 

Italph  Mulforcl...  tV.'O     Oi-orjie  Adams...  55 

Howard  Wilcox.,  til*     Mel  Slrlnirer   65 

.Toiy-f  PhrlKtlBon*.  f.tll     Jaek  liable.....   .     4  r. 

Have  I    ii'O     Hilly  rbnndlrr...  40 

Ira  M.  <!.  Villi...  4511     li.-rt  Watnon   35 

Juleft  Lievlgiie.  ..  35u     M    Hnrrnxon   U5 

Huuhle    lluichex.  275     Art  Johnson   .10 

<*l>de  Itonds  2Tl>      .la*   A    llenedlet  .  3» 

A.  II.  Patlernon.  2n»     K.  McCarthy    2R 

Rldle  P alien —  2€.o    Andy  Burt   IS 

Win.  WetaMman,         w  i  Muii.r   . ..  20 

3rd  240 

Test  Fisher  Farm  Tractors 

Indianapolis,  Dec.  6— Five  experi- 
mental one-wheel  farm  tractors,  of  the 
type  to  be  manufactured  by  the  new  com- 
pany in  which  Carl  G.  Fisher  is  inter- 
ested, are  being  tested  to  destruction 
with  a  view  to  improving  the  design, 
which  should  be  completed  March  15.  It 
is  planned  to  start  production  in  July. 


Stutz  Finishes  First 
at  Phoenix 

Delno,  Winner  of  State  Fair 
Century,  Captures  100-Mile 
Track  Race 

Phoenix,  Ariz.,  Dec.  1 — R.  H.  Delno 
of  Tucson,  driving  the  same  sixteen-valve 
Stutz  with  which  he  won  the  century 
grind  at  the  State  Fair  Nov.  18,  won  the 
100-mile  Thanksgiving  Day  race  at  the 
State  fair  grounds  yesterday  in  1  hr.,  38 
min.  and  29>4  sec.  Delno's  time  was  4»<s 
min.  faster  than  in  the  State  Fair  race, 
which  he  won  in  1:43:12.  R.  E.  Lam- 
bert, driving  a  Spa,  was  second  in  the 
Thanksgiving  contest,  his  time  being 
1:42:00H.  Roy  Meacham  in  a  Mercer 
finished  third  in  1:46:12. 

Mechanician  Killed 

W.  M.  Drennan  of  Oklahoma  City,  a 
vas  killed  almost  instantly 
the  Hudson  entry  No.  5  crashed 
through  the  fence  on  the  north  turn 
while  R.  G.  Armstrong,  driver,  was  at- 
tempting to  pass  the  car  ahead.  The 
accident,  which  occurred  in  the  seventh 
lap,  was  caused  by  Armstrong  swinging 
to  the  outside  of  the  track  in  an  effort 
to  pass  the  car  ahead,  and  as  both  right 
wheels  went  over  the  bank  into  the  soft 
earth  Armstrong  and  Drennan 
hurled  from  the  car.  Drennan 
thrown  against  a  pout,  as  the  big 
crashed  through  sixty  feet  of  fence. 
Armstrong's  escape  with  slight  injuries 
was  miraculous. 

Pete  Thomason  in  a  Ford  finished 
fourth  in  1:49:26  and  AI  Gladney's 
Overland  fifth  in  1:49:40.  The  per- 
formance of  the  Ford,  which  went  94 
miles  without  a  stop,  was  one  of  the 
features  of  the  contest.  Thomason  threw 
a  tire  in  the  ninety-fifth  lap,  otherwise 
would  have  been  in  the  money.  Seven 
of  the  nine  entrants  were  running  at  the 
finish. 

A.  A.  A.  Opens  New  Offices 

New  York,  Dec.  2 — The  American  Au- 
tomobile Assn.  is  establishing  a  branch 
bureau  in  the  Circle  Building  on  Broad- 
way near  Fifty-ninth  Street. 

U.  S.  Cars  Popular  in  Java 

New  York,  Dec.  2— Of  the  759  auto- 
mobiles imported  into  Java  for  the  first 
6  months  of  this  year,  668  cars  came 
from  the  United  States,  fifty-three  from 
Italy  and  thirty-two  from  the  Nether- 


Roads  Built  Under  Federal 

Washington,  D.  C,  Dec.  2 — Nearly 
5,000,000  sq.  yd.  of  roadway,  the  equiva- 
lent of  661.9  miles  of  road  15  ft.  wide, 


Digitized  by  Google 


December  7,  1916 


THE  AUTOMOBILE 


959 


were  constructs  under  the  supervision 
of  Federal  road  specialists  during  the 
last  fiscal  year,  according  to  the  annual 
report  of  the  Office  of  Public  Roads  and 
Rural  Engineering,  of  the  U.  S.  Depart- 
ment of  Agriculture,  just  issued.  This 
is  more  than  double  the  mileage  so  con- 
structed in  previous  years.  The  roads 
constructed  under  supervision  of  the 
office  include  experimental  roads,  post 
roads,  county  roads,  and  roads  in  Na- 
tional Parks  and  forests. 

Boston  Show  Space  Sold 

Boston,  Mass.,  Dec.  2 — Practically  all 
the  space  for  the  Boston  show  which 
opens  in  March  has  been  sold.  Pro- 
visions may  be  made  later  to  take  care 
of  a  few  late  comers,  but  they  will  have 
to  share  space  with  someone  else,  and 
possibly  go  in  the  basement.  The  first 
floor  will  be  given  over  entirely  to  cars, 
and  the  balconies  will  have  the  acces- 
sories. There  will  be  more  space  avail- 
able this  year  because  the  big  dining 
room  has  been  taken  over  for  the  next 
show  and  this  will  give  a  big  slice  of 
room.  A  small  section  of  hallway  will  be 
used  for  a  luncheon  space. 

75  Auto-Lite  Men  Convene 

Toleho,  Dec.  4 — Seventy-five  members 
of  the  Electric  Auto-Lite  Co.'s  organiza- 
tion met  here  in  convention  to-day. 

Trumbull  S.  K.  F.  Advertising  Manager 

Hartford,  Dec.  2— H.  N.  Trumbull 
has  been  appointed  Advertising  Manager 
of  the  S.  K.  F.  Ball  Bearing  Co.,  this  city. 


Rickenbacher  Wins 
at  Ascot 

Duesenberg    Takes  150-Mile 
Race— Cooper  Is  Second 
and  Pullen  Third 

Los  ANGELAS,  Nov.  30 — Eddie  Ricken- 
bacher in  a  Duesenberg  to-day  won  the 
150-mile  Championship  Award  Sweep- 
stakes race  on  the  1-mile  paved  Ascot 
Speedway,  the  final  event  in  the  Amer- 
ican Automobile  Association's  contest  for 
the  title  of  champion  driver  of  America. 
His  time  was  2:18:10.5.  Cooper  in  a 
Stutz  was  second,  Pullen  in  a  Mercer  was 
third,  and  Ruckstell  in  a  Mercer  was 
fourth.  Cooper  ran  out  of  gasoline  M 
mile  from  the  finish,  but  coasted  to  the 
tape.    Attendance  was  30,000. 

Pullen  led  at  the  50th  mile,  with  Rick- 
enbacher, Cooper,  Ruckstell  and  the  field 
following.  Pullen's  time  was  42:65  for 
the  50  miles,  an  average  of  69.0  m.p.h. 

Pullen,  Rickenbacher,  Cooper  and 
Ruckstell  were  bunched  in  the  lead  in 
that  order  at  100  miles.  Pullen's  time 
was  1:28:18,  an  average  of  57.95  m.p.h. 

There  were  twelve  entries  and  {5,000 
in  prizes,  divided  into  $3,000  for  first. 
$1,250  for  second,  $500  for  third  and 
$250  for  fourth. 

17  Exhibitors  for  Salon 

New  York,  Dec.  2.— There  will  be 
seventeen  exhibitors  at  the  thirteenth 


annual  Automobile  Salon,  Jan.  2  to  10, 
in  the  grand  ball  room  of  the  Astor. 
Though  the  number  of  exhibitors  is  one 
less  than  the  high  mark  established  in 
1912,  the  number  of  cars  will  be  about 
40  per  cent  greater,  as  the  balcony  of 
the  ball  room  is  to  be  used  for  exhibit- 
ing the  overflow. 

The  list  of  exhibitors  contains  one 
which  has  heretofore  exhibited  at  the 
National  Shows,  the  Locomobile  Co.  of 
America.  The  other  exhibitors  are: 
White,  Brewster,  Daniels,  Isotta-Fras- 
chini,  Lancia,  Murray,  Navara,  Phi- 
anna,  Rolls-Royce,  Simplex,  Singer  and 
S-S-E.  Custom  body  builders  include 
Brewster,  Holbrook,  Locke  and  Rubay. 
In  addition  to  these  exhibits  there  will 
be  a  half  dozen  of  tires  and  accessories. 

The  exhibition  of  the  Navara  marks 
the  debut  in  the  automobile  field  of  the 
Ilerrcshoffs,  of  Bristol,  Conn.,  promi- 
nent builders  of  racing  yachts. 

Fritz  Leaves  Motor  Appurtenances 

New  York,  Dec.  1 — George  Fritz  of 
Malvcrne,  L.  I.,  has  resigned  as  vice- 
president  and  sales  manager  of  the 
Motor  Appurtenances  Corp.,  this  city, 
handling  the  J  &  B  products,  Jiffy  jack 
and  Wondertonc  horns.  He  will  an- 
nounce hiB  new  connection  in  the  near 
future. 

Feeley  Supt.  Pittsburgh  Maxwell  Branch 

Detroit,  Dec.  4 — C.  R.  Feeley  has 
been  appointed  superintendent  of  the 
Pittsburgh  service  branch  of  the  Max- 
well Motor  Co. 


France  Heavy  Buyer  of  U.  S.  A.  Cars  in  October 

(Continued  from  page  951) 


997.  Denmark  is  another  country  that 
did  not  appear  in  last  year's  returns, 
while  in  October  of  this  year  342  cars, 
valued  at  $241,020,  were  shipped  there. 
During  the  10  months  of  1916  the  ex- 
ports amounted  to  1306  cars,  valued  at 
$955,432. 

During  the  10  months  of  last  year 
four  cars,  valued  at  $2,800.  were  shipped 
to  Germany.  Since  then  that  country 
has  not  figured  in  the  export  returns. 
Italy  bought  seven  cars  from  this  coun- 
try in  October  last,  the  value  of  which 
was  $7,517,  while  in  October  a  year  ago 
forty  cars,  valued  at  $25,887,  were 
shipped  there.  During  the  10  months' 
period  the  shipments  increased  from  210 
cars,  valued  at  $134,901,  in  1915,  to  244 
cars,  valued  at  $151,484,  in  1916. 

Shipments  of  cars  to  other  European 
countries  amounted  to  301  cars,  valued 
at  $327,196,  in  October  last,  and  to  3403 
cars,  valued  at  $4,194,615,  during  the  10 
months  of  this  year.  I<ast  year  the  ex- 
ports amounted  to  814  cars,  valued  at 
$1,920,176.  in  October,  and  to  7502  cars. 


valued  at  $20,003,140,  during  the  10 
months'  period. 

One  thousand  and  twenty-one  cars, 
valued  at  $718,962,  were  shipped  into 
Canada  in  October  last,  while  in  Octolter 
of  last  year  the  number  was  only  189 
and  the  value  $202,552.  During  the  10 
months'  period  the  shipments  increased 
from  5238  cars,  valued  at  $4,151,137.  in 
1915,  to  11,118  cars,  valued  at  $8,025,- 
079,  in  1916. 

S.  A.  Shipments  Increase 

The  exports  of  automobiles  to  all 
South  American  countries  in  October, 
1915,  amounted  to  383  cars,  valued  at 
$210,840,  while  during  the  10  months 
of  last  year  the  exports  amounted  to 
2464  cars,  valued  at  $1,277,326.  This 
year  the  returns  show  that  302  cars, 
valued  at  $195,512,  were  exported  to 
Argentina  in  October,  while  during  the 
10  months  of  this  year  the  exports 
amounted  to  4268  cars,  valued  at  $2,206,- 
709.  Shipments  to  other  South  Amer- 
ican countries  were  as  follows:  Brazil, 


forty-four  cars,  valued  at  $33,046,  in 
October,  and  348  cars,  valued  at  $232,- 
860,  during  the  10  months.  Chile,  195 
cars,  valued  at  $158,719,  in  October,  and 
1075  cars,  $712,748,  during  the  10 
months.  Venezuela,  thirty-six  cars, 
valued  at  $23,781,  in  October,  and  447 
cars,  valued  at  $284,316  during  the  10 
months.  All  other  South  American 
countries  113  cars,  valued  at  $64,986,  in 
October,  and  816  cars,  valued  at  $509,- 
877,  during  the  10  months. 

Large  gains  are  noted  in  the  exports 
to  the  West  Indies  and  Bermuda,  the 
shipments  increasing  from  267  cars, 
valued  at  $173,355,  in  October,  1915,  to 
665  cars,  valued  at  $605,198,  in  October 
last,  and  from  2625  cars,  valued  at 
$1,478,360,  during  the  10  months  of  last 
year  to  4704  cars,  valued  at  $3,152,389, 
in  1916. 

There  was  also  a  large  increase  in  the 
exports  to  Australia,  Asia  and  Oceania 
during  the  two  periods  under  considera- 
tion. Detailed  figures  appear  in  the 
tabulation  on  page  951. 
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Ignition 

T  T  seems  rather  remarkable  that  after  so  many 
JL  years  of  development  we  should  not  yet  have 
arrived  at  one,  single,  standard  form  of  ignition  for 
automobile  engines.  Yet  this  is  really  testimony  to 
the  automobile  engineer's  instinct  never  to  be  satis- 
fied with  what  he  has  but  always  to  want  something 
better. 

When  the  magneto  came  it  was  less  reliable 
than  the  coil  and  battery,  but  for  a  short  time  only. 
Soon  it  was  supreme.  Then  came  the  starter  and 
its  essential  battery,  so  back  once  more  to  battery 
ignition  and  a  general  concentration  of  brains  on 
the  problems  appertaining  thereto ;  so  that  we  have 
now  battery  ignitions  which  will  do  everything  the 
magneto  ever  did,  save  only  to  supply  their  own 
motive  force. 

Ignition  units  of  1917  are  vastly  more  refined  in 
mechanical  detail  than  they  ever  were  before.  The 
high-speed  engine  has  found  the  weak  spots  in  many 
a  device,  and  the  general  redesign  thus  called  for 
has  led  to  the  use  of  much  better  principles  com- 
bined with  better  construction.  The  change  has 
spread  over  several  years,  of  course,  but  we  have 
now  a  far  wider  choice  of  igniting  mechanisms  of 
high  quality  and  great  reliability  than  we  ever  had 
before. 

Exactly  what  happens  to  the  gas  in  a  cylinder  as 
a  result  of  passing  a  spark  through  it  is  still  un- 
settled.   There  is  more  than  one  scientific  theory 


and  various  of  the  learned  men  of  the  world  are 
still  working  on  the  problem.  The  things  we  may 
learn  from  these  researches  ultimately  is  the  exact 
effect  of  different  sorts  of  spark,  different  spark  in- 
tensities, sizes  and  temperatures.  Whether  the  con- 
struction of  ignition  apparatus  will  be  affected  when 
we  do  possess  this  knowledge  cannot  be  said.  It 
would  certainly  have  been  a  help  in  the  past,  but 
cut  and  try  methods  have  had  such  fine  results  that 
revolutionary  changes  are  unthinkable. 

Legal  Confusion 

A DECISION  in  the  United  States  Supreme  Courf 
establishing  the  right  of  any  State  to  tax  non- 
resident automobile  owners  for  the  use  of  the  roadt 
opens  up  such  possibilities  of  confusion  that  it 
throws  into  the  spotlight  once  more  the  need  for 
making  automobile  law  a  matter  for  the  Federal 
Government. 

Roads  are  a  national  asset.  Easy  transportation 
in  the  Far  West  affects  prices  in  the  Far  East.  En- 
tirely apart  from  the  military  importance  of  roads, 
modern  commerce  demands  that  they  be  everywhere 
as  good  as  possible. 

The  present  situation  with  regard  to  road  build- 
ing is  little  short  of  absurd.  The  same  questions 
are  being  debated  over  and  over  again  by  dif- 
ferent legislatures.  The  same  experiments  in 
road  building  are  being  repeated  many  times  in 
different  States.  There  is  an  enormous  wastage  of 
energy,  a  prodigious  throwing  away  of  money. 

The  sums  which  have  got  to  be  spent  in  America 
in  the  next  20  years  to  provide  a  country  with  ade- 
quate roads  are  so  great  and  the  possibilities  for 
waste  of  the  present  system  so  potent  that  common 
sense  demands  the  centralization  of  authority  as  es- 
sential. It  is  the  only  way  to  get  the  work  done 
properly  and  promptly. 

Time  was  when  a  man's  travels  would  rarely  take 
him  beyond  the  borders  of  his  State.  Then  State 
boundary  had  a  real  meaning,  which  to-day  it  does 
not  possess  for  the  traveler. 

100  M.  P.  H.  on  Roads 

THE  old  saying,  "a  place  for  everything"  is 
brought  strongly  to  mind  by  the  accident  which 
marked  the  recent  Grand  Prize  race  held  over  the 
Santa  Monica  course.  Road  races  over  courses  such 
as  this  are  relics  of  the  early  days  of  the  industry 
when  speeds  of  60  m.p.h.  were  something  out  of  the 
ordinary  and  accidents  were  correspondingly  less 
likely  to  be  serious,  but  to-day  when  speeds  of  over 
100  m.p.h.  are  possible  on  such  courses  an  accident 
assumes  possibilities  hitherto  inconceivable. 

When  it  is  realized  that  a  3000-lb.  car  traveling 
at  100  m.p.h.  exerts  approximately  2000  hp.  at  the 
moment  of  impact  with  a  stationary  body,  and  that 
the  force  of  the  blow  is  equivalent  to  that  of  a  1-ton 
weight  falling  through  a  distance  of  500  ft,  the  kill- 
ing of  four  persons,  including  the  driver  of  the  car, 
the  serious  injury  of  his  mechanic  and  two  other 
people,  as  well  as  the  destruction  of  two  trees  and  the 
car  might  be  accepted  as  reasonably  to  be  expected. 


Digitized  by  Google 


December  7,  1916  THE  AUTOMOBILE 


Ignition  Is  Much  Improved 

Battery  Systems  Are  Stronger,  More  Durable  and  More  Effec- 
tive— Adjustments  Are  Easier  and  Replacement  of 
Wearing  Parts  Simplified — Few  Novelties 
in  Magneto  Construction 


WITHOUT  question  the  amount  of 
development  work  done  during 
the  year  with  battery  ignition 
systems  has  been  such  that  the  effective- 
ness of  this  form  of  ignition  and  its  suit- 
ability for  a  permanent  place  on  an  auto- 
mobile can  no  longer  be  doubted.  The 
battery-vs, -magneto  controversy  is  still 
with  us,  but  there  is  every  indication 
that  it  will  remain  in  somewhat  the  same 
condition  as  the  six  versus  four  argu- 
ment, and  that  the  final  analysis  will 
show  both  magnetos  and  battery  systems 
in  continued  use,  each  having  its  own 
definite  sphere. 

The  real  secret  of  a  successful  igni- 
tion device,  whatever  iU  principle,  is  the 
accuracy  of  its  manufacture.  A  timing 
device,  breaker  or  whatever  it  may  be 
called,  has  to  perform  excessively  rapid 
motions  in  quick  succession  and  with  ex- 
tremely accurate  spacing.  Irregularity 
of  operation  renders  the  apparatus  use- 
less, and  accuracy,  especially  at  high 
speeds,  can  only  be  obtained  by  work- 
manship of  an  extremely  high  order  of 
merit.  Materials  must  be  selected  with 
great  care  and  every  process  in  manu- 
facture watched  and  inspected  with  rigid 
adherence  to  the  fine  tolerances  allow- 
able. This  means  that  it  is  a  very  diffi- 
cult thing  to  make  a  good  ignition  dis- 
tributer and  coil  or  a  good  magneto,  and 
it  is  only  good  ones  that  are  any  use. 
With  greatly  increased  demand  the  igni- 


Atwater   Kent   cloned  circuit  dintributnr 
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Mechanism  of  the  bearinplet*  breaker  of 
the  Atwater  Kent  closed  circuit  tyttem 

tion  manufacturers  have  had  to  expand 
while  beset  with  difficulties  in  getting  the 
right  materials  and  trouble  in  obtaining 
the  requisite  class  of  labor,  but  they  have 
risen  to  the  demand  wonderfully. 

So  far  as  design  is  concerned,  2  years 
ago  the  coming  of  the  high  speed  engine 
called  for  changes,  but  the  ignition 
breakers  operate  to-day  at  much  higher 
speeds  than  any  engine  requires;  mostly 
the  igniter  is  in  possession  of  a  capacity 
to  ignite  at  a  speed  of  from  600  to  1000 
r.p.m.  greater  than  the  engine  of  any 
machine  on  the  road. 

Two  entirely  new  systems  have  ap- 
peared recently,  the  Philbrin  and  the 
Pittsfield,  both  being  quite  different  from 
any  of  the  older  varieties.  Among  the 
big  producers,  Atwater  Kent  has  made 
the  most  prominent  change  by  adding  a 
closed  circuit  system,  having  previously 
made  only  an  open  circuit  instrument. 
Connecticut,  the  closed  circuit  system 
with  an  automatic  throw-out  for  the 
switch,  should  this  be  left  on  with  the 
engine  stopped,  has  been  altered  in  de- 
tail but  not  in  any  principle.  Remy, 
Westinghouse  and  Bosch,  protagonists  of 
the  closed  circuit,  have  made  practically 
no  changes,  and  the  same  is  true  of  the 
many  instruments  produced  in  smaller 
quantities.      A    general    bettering  of 


mechanical  detail  is  the  chief  thing  no- 
ticeable. 

Atwater  Kent  Uses  Closed  Circuit 

The  closed  circuit  system  which  At- 
water Kent  will  make  in  addition  to  its 
well  known  open  circuit  type  is  known  as 
the  CC  and  is  quite  different  in  construc- 
tion from  any  other  closed  circuit  dis- 
tributer. Externally  it  is  similar  in  ap- 
pearance to  the  older  model,  and  there 
are  the  same  three  units  of  distributer, 
coil  and  switch,  but  the  similarity  ends 
•t  this  point. 

It  is  well  known  that  the  Atwater  Kent 
Co.  has  one  of  the  most  up-to-date  test- 
ing equipments  for  ignition  devices,  and 
it  is  mainly  on  the  oscillograph  and  the 
current  measuring  instruments  that  this 
new  ignition  has  been  developed.  The 
curves  of  current  consumption  for  the 
closed  and  open  circuit  Atwater  Kent 
igniters  plotted  side  by  side  show  that 
the  difference  at  ordinary  running  speeds 
is  quite  small,  and  that  the  greater  de- 
mand of  the  closed  circuit  only  appears 
strongly  at  very  low  speeds  indeed. 

The  most  striking  feature  of  the  device 
mechanically,  is  its  remarkable  compact- 
ness and  the  use  of  a  spring  suspension 
for  the  breaker  blade  instead  of  a  pin 
and  socket  or  bearing  of  any  kind.  It 
would  seem  that  the  weight  of  the  only 
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moving  part  is  as  small  as  it  could  pos- 
sibly be  in  any  form  of  instrument,  the 
object,  of  course,  being  to  get  rapid 
enough  action  for  multi-cylinder  engines 
and  to  eliminate  lag  almost  completely. 

The  unit  is  built  up  on  an  iron  base 
which  carries  the  condenser  also.  The 
contact  arm  is  a  steel  stamping  tipped 
with  fiber  where  it  touches  the  cam,  and 
is  riveted  to  a  short  length  of  spring 
steel  D  which  in  turn  is  riveted  to  the 
block  L.  The  distributer  cover  is  Bake- 
lite  with  the  terminals  molded  in  place. 
There  is  no  wiping  contact  in  the  dis- 
tributer, the  air  gap  between  the  nickel 
alloy  distributer  blade  and  the  terminals 
being  0.015 — 0.020  in. 

The  shape  of  the  cam  has  been  deter- 
mined by  the  experiments  which  showed 
that  even  the  slightest  variation  in  the 
radius  of  the  curved  portions  between 
the  flatB  exerted  a  powerful  influence  on 
the  character  of  the  spark.  In  the  four- 
cylinder  cam  the  limits  of  tolerance 
across  the  corners  is  0.002  in.  and  across 
the  flats  it  is  0.0015  in. 

The  light  weight  of  the  contact  arm 
is  an  important  factor  in  the  operation 
of  the  breaker.  In  addition  to  reducing 
wear  to  the  minimum,  it  eliminates  har- 
monic vibration  and  operates  to  intensify 
the  spark  at  high  speed.  Another  impor- 
tant point  is  that  the  contact  is  virtually 
in  the  center  of  the  contact  arm  instead 
of  one  end,  thus  reducing  inertia  and  in- 
creasing synchronism.  Also,  because  of 
the  location  of  the  arm  contact,  the  two 
points  must  come  together  absolutely 
squarely  with  reference  to  each  other. 

Revolution  of  the  cam  C  brings  its 
corners  in  contact  with  the  fiber  tip  T  of 
the  contact  arm  A,  thus  separating  the 
contacts  and  breaking  the  circuit.  The 
contacts  therefore  are  together  for  a 
considerable  period,  permitting  the  coil 
to  be  saturated  thoroughly.  The  angular 
dwell,  or  the  space  during  which  the  con- 
tacts of  the  four-cylinder  instrument  are 
together,  is  47.9  deg.  and  the  contacts 
open  0.006  in. 


Tungsten  is  used  for  the  contacts  the 
one  in  the  arm  being  forced  in  place,  and 
there  is  but  a  single  adjustment.  To 
alter  the  size  of  the  gap  between  con- 
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tacts,  the  screw  S  is  loosened  and  the 
arm  B  moved  the  required  distance,  this 
being  slotted  where  the  screw  goes 
through. 

Owing  to  its  proximity  to  the  contacts, 
the  condenser  requires  to  be  only  about 
one-sixth  the  size  that  would  be  required 
were  it  located  in  the  coil  container  as 
has  been  previous  practice.  Further- 
more the  condenser  in  its  new  location 
now  is  instantly  accessible,  though  cases 
where  it  is  necessary  to  touch  it  are  ex- 
tremely rare. 

The  coils  used  for  both  Atwater  Kent 
systems  are  practically  alike  except  that 
the  coil  for  the  CC  system  carries  a 
small  series  resistance  for  protection  in 
case  of  very  low  speeds  and  in  case  the 
switch  should  be  left  closed  with  the  en- 
gine stopped.  These  coils  are  slightly 
different  from  their  predecessors  as  the 
primary  and  secondary  windings  are 
each  continuous,  instead  of  being  in  two 
sections  each  and  this  has  permitted  a 
slight  reduction  in  the  size  of  the  unit. 
At  present  only  hand  advance  is  supplied 
though  the  instrument  will  be  made  with 
automatic  advance. 

The  CC  instrument  is  made  in  four-. 
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six-  and  eight-cylinder  types  and  the  os- 
cilligrams  indicate  that  character  and 
intensity  of  the  spark  up  to  speeds  of 
3500  r.p.m,  are  excellent. 

The  open  circuit,  K3  instrument  re- 
mains unchanged,  except  that  the  con- 
denser has  been  located  within  the  timer- 
distributer  unit  and  in  close  proximity 
to  the  contacts.  This  has  permitted  a 
reduction  in  the  size  of  the  condenser 
and,  at  the  same  time,  increased  its  ef- 
fectiveness. In  operation,  rotation  of  the 
cam  C  draws  the  lever  L  forward  until 
the  movement  of  the  cam  trips  the  lever 
which  in  returning  to  its  original  posi- 
tion under  the  influence  of  a  spring, 
strikes  against  the  hammer  H.  The 
momentum  of  the  hammer  H  striking 
the  contact  arm  A  instantaneously 
closes  the  circuit  and  opens  it  again. 
Here  again  the  only  part  requiring  ad- 
justment is  the  contact,  and  even  this 
should  not  need  touching  for  10,000 
miles.  To  adjust  the  contacts  the  screw 
S  is  removed,  the  face  of  the  contact 
dressed  and  one  of  the  thin  washers  un- 
der the  screw  removed  before  the  screw 
is  returned  to  position.  The  standard 
automatic  advance  mechanism  is  pro- 
vided for  the  K3  and  it  is  made  for  four-, 
six-,  eight-  and  twelve-cylinder  engines. 

No  Change  in  Bosch  Distributer 

The  Bosch  battery  ignition  unit  is 
modeled  very  much  upon  the  magneto 
breaker  and  distributer.  Rotation  of  the 
cam  C  presses  a  fiber  block  which  brings 
the  contacts  together  and  a  spring  sepa- 
rates the  contacts  at  the  moment  of  igni- 
tion. Manually  operated  advance  is  pro- 
vided. The  distributer  is  mounted 
directly  over  the  breaker  and  consists  of 
the  usual  cover  with  the  terminals 
molded  in  place.  A  radial  arm  carries  a 
carbon  brush  which  makes  wiping  con- 
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tact   with    the    terminals  successively. 

The  switch  incorporates  a  vibrator  at- 
tachment to  facilitate  starting;  con- 
trolled by  a  button  in  the  center  of  the 
switch  plug.  Under  normal  starting  con- 
ditions momentary  pressure  on  the  but- 
ton will  produce  a  single  spark  at  the 
plug.  Turning  the  plug  to  the  right  and 
depressing  it  makes  the  necessary  con- 
nection to  provide  a  continuous  stream 
of  sparks  at  the  plug  and  the  button  can 
be  locked  in  this  position  until  the  en- 
gine has  started. 

There  is  only  one  adjustment,  for  the 
gap  at  the  contacts.  With  the  fiber  block 
resting  on  the  top  of  the  cam  the  con- 
tacts should  be  separated  about  0.01  in. 

This  Bosch  battery  system  has  been 
on  the  market  a  very  long  time,  having 
been  produced  at  a  period  when  starting 
on  the  magneto  was  not  as  easy  as  it 


Connecticut  Accessibility  Improved 

The  closed  circuit  Connecticut  instru- 
ment has  not  been  changed  in  principle, 
the  main  alteration  being  in  the  advanc- 
ing mechanism,  which  now  is  entirely  in- 
ternal and  alters  the  relative  positions 
of  cam  and  breaker  arm  without  moving 
the  distributer  or  any  of  the  wiring. 
The  whole  breaker  as  a  complete  unit  can 
now  be  taken  off  for  cleaning  or  adjust- 
ment more  readily  than  before,  as  it  is 
now  retained  by  only  two  screws. 

The  new  advancing  device  is  particu- 
larly ingenious.  The  breaker  is  set  upon 
a  plate  which  can  turn  within  the  sta- 
tionary outer  case.  In  the  bottom  of  the 
case  is  a  small  slot  and  through  this  a 
pin  screwed  into  the  breaker  plate  pro- 
jects. On  the  bottom  of  the  casing  and 
outside  of  it,  close  to  the  slot,  is  a  pin 
which  forms  the  fulcrum  for  a  short 
lever.  The  inner  end  of  this  lever  is 
slotted  and  embraces  the  pin  which  comes 
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through  from  the  breaker  plate,  and  the 
outer  end  of  the  lever  is  linked  to  the  ad- 
vancing rod. 

The  breaker  carrying  plate  is  held  in 
place  by  a  spring  ring  and  a  solid  ring, 
the  latter  being  held  by  the  two  screws 
mentioned. 

The  detail  of  the  breaker  mechanism 
remains  unchanged.  In  operation,  rota- 
tion of  the  cam  C  touches  the  fiber  roller 
R  in  the  arm  A,  thus  separating  the  con- 
tacts and  the  arm  is  returned  to  its  nor- 
mal position  by  a  spring. 

The  feature  of  the  Connecticut  system 
which  eliminates  the  possibility  of  the 
battery  being  exhausted  through  the 
switch  being  left  closed  with  the  engine 
stopped  is  retained  without  change.  This 
is  effected  by  the  use  of  a  miniature 
thermostat  which  is  In  series  in  the 
primary  circuit  and  which  controls  a 
mechanism  similar  to  that  in  an  electric 
door  bell.  If  the  engine  is  stopped  with 
switch  closed  the  primary  current,  in 
passing  through  the  thermostat,  heats  it, 
thereby  bending  it  and  closing  a  circuit 
through  the  buzzer  mechan- 
ism and  this  in  turn  auto- 
matically opens  the  switch. 
The  action  of  the  thermostat 
can  be  set  for  anything  from 
30  sec.  to  4  min.,  the  normal 
setting  being  about  \  min. 

There  is  a  new  type  of 
high-tension  lead  connector 
using  a  brass  ferrule.  The 
wiring  is  stripped  for  about 
'»  in.  and  the  ferrule  is 
slipped  over  and  screwed  into 
the  insulation.  Afterward  a 
narrow  portion  of  the  ferrule 
is  depressed,  thereby  locking 
it  securely  in  place.  The 
wiring  fits  snugly  into 
tapered  holes  in  the  distribu- 
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Another  new  feature  is  a  simplification 
of  the  wiring  to  the  coil,  this  now  being 
so  arranged,  through  the  use  of  a  hex- 
agonal terminal,  that  it  is  impossible  to 
put  a  wire  on  the  wrong  connection. 

1'hilbrin  Entirely  New 

Described  fully  in  The  Automobile 
for  Oct.  5,  the  Philbrin  ignition  is  an  en- 
tirely new  dual  system.  Primarily  it  is 
a  single  spark  ignition  of  the  open  cir- 
cuit type,  having  a  novel  breaker  mecha- 
nism. In  addition  there  is,  combined 
with  the  switch,  a  small  vibrator  which, 
when  in  use,  sends  a  continuous  stream 
of  sparks  to  the  distributer,  providing  a 
very  effective  ignition  for  a  cold  or  poor 
gas.  Either  the  single  spark  or  the  other 
ignition  can  be  obtained  by  merely  turn- 
ing the  switch. 

In  the  breaker  there  is  what  may  best 
be  called  a  plunger,  carrying  the  contact 
at  the  outer  end.  The  cam  has  a  series 
of  sharply  pointed  projections  which  hit 
the  lower  end  of  the  plunger  and  lift  it 
up  against  the  fixed  contact,  the  latter 
being  backed  by  a  small  stiff  spring.  The 
contact  remains  closed  long  enough  to 
saturate  the  coil,  and   the  plunger  is 


pulled  bark  sharply  as  the  cam  passes  on, 
by  a  coil  spring.  If  the  cam  turns  back- 
wards the  plunger  gives  way  before  it, 
being  held  in  place  by  spring  pressure,  so 
the  contacts  do  not  close  except  when  the 
cam  is  turning  the  right  way.  This 
breaker  takes  no  part  in  the  continuous 
spark,  auxiliary  system  which  sends  its 
high-tension  discharge  to  the  distributer 
direct. 

The  distributer  has  a  long  arm  with  a 
blade  of  peculiar  form  which  does  not 


L 


t«r  cover,  the  assembly  being 
completely  waterproof. 


/v.'.i,lrld  ignition  unit.  The  cam  C  first  lifts  blade  A  so  closing  the  contacts,  and  then  raises  the 
fiber  block  f  so  lifting  blade  8  and  positively  separating  the  contact*  again.    P  is  a  wick  for 

supplying  oil  to  the  cam 
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touch  the  terminals  molded  into  the 
Bakelite  cover.  It  passes  in  very  close 
proximity  to  the  terminals  and  the  spark 
passes  a  small  air  gap.  The  reason  for 
the  long  blade  is  to  insure  a  continuous 
stream  of  sparks  at  the  plug  during  a 
considerable  part  of  the  piston  travel. 
The  current  consumption  under  this  con- 
tinuous spark  operation  is  about  1  amp. 

The  Philbrin  switch  also  provides  for 
two  sources  of  current — the  usual  stor- 
age battery  and  an  auxiliary  set  of 
dry  cells.  The  arm  is  moved  in  one  direc- 
tion for  the  storage  battery  and  the  other 
way  for  the  dry  cells.  The  lever  which 
controls  the  operation  of  the  single  spark 
or  the  continuous  spark  ignitions  is  a 


Thr  fhilbrin  irutrument  and  diagram* 
•Aou'iNr;  detail*  of  the  breaker.  The 
Jou-rr  right  hand  Writ  thowt  tchat  hny- 
pen*  when  thr  cam  revolve*  backwara*. 
in  which  ca*e  the  contact*  arc  not 
brought  logrther 


small,  continuously  rotatable  plug.  It  Is 
alternately  marked  M  and  S,  designating 
whether  the  main  or  secondary  systems 
are  in  operation.  This  switch  also  re- 
verses the  polarity  of  the  current  each 
time  it  is  turned  thus  conserving  the  life 
of  the  contacts.  The  coil  is  contained  in 
a  metal  case  and  is  completely  water- 
proof. It  may  be  mounted  on  the  dash 
and  in  some  installations  is  mounted 
directly  with  the  distributer  mechanism. 
Two  condensers  are  used,  one  for  each 
system,  and  these  are  quite  separate  and 
both  are  amply  protected. 

There  is  but  a  single  adjustment  on 
the  system  this  controlling  the  opening 
of  the  contacts  on  the  main  or  single 
spark  system.  Naturally,  improper  run- 
ning of  the  engine  will  suggest  the 
advisability  of  dressing  the  contacts 
to  smooth  surfaces.  The  adjustment 
is  plainly  visible  and  the  gap  between 
the  contacts  should  be  0.025 — 0.030  in. 
No  adjustment  is  provided  for  the  vi- 
brator of  the  secondary,  or  continuous 


Latett  type  of  Kemy  ignition  unit  and  diagram  of  the  breaker.    The  arm  A  i*  a  light 

tteel  stamping 


spark  system,  the  manufacturers  stating 
that  it  should  never  be  touched. 

Pittsficld  Has  Positive  Action 

The  Pittsfield  open  circuit  system  is 
unique  in  having  the  contacts  both  closed 
and  separated  by  cam  action,  the  timing 
not  depending  on  a  spring  action.  The 
contacts  are  mounted  on  two  blades  of 
stout  spring  steel,  one  having  a  steel  and 
resting  on  the  cam  and  the  other  a  fiber 
block.  Normally,  with  both  spring  blade 
ends  on  the  flat  part  of  the  cam  the  con- 
tacts are  held  apart;  then  as  the  cam 
comes  round,  the  shorter  blade  Is  lifted 
till  the  contacts  close.  Further  move- 
ment causes  the  peak  of  the  cam  to  pick 
up  the  fiber  block  on  the  longer  blade, 
and  this  separates  the  contacts  again. 
Since  both  these  actions  are  mechanically 
performed  by  the  cam  there  can  be  no  lag 
due  to  hesitancy  in  spring  action. 

The  contacts  are  permitted  to  remain 
together  for  the  maximum  length  of 
time,  thus  assisting  in  the  proper  satura- 
tion of  the  primary  winding  of  the  coil. 

The  distributer  and  coil  are  in  unit 
with  the  breaker  and  the  cover  is  the 
usual  Bakelite  casing  with  the  terminals 
molded  in.  The  distributer  arm  does  not 
touch  the  terminals,  the  spark  jumping 
a  small  air  gap.  The  coll  is  completely 
inclosed  and  is  on  top  of  the  cover  of 
which  it  forms  a  part. 

It  is  exceptionally  easy  to  disassemble 
the  whole  unit.  The  breaker  mechanism 
is  assembled  in  a  sort  of  handcuff  device 
which  is  simply  clamped  around  the 
shaft.  Removal  of  one  screw  permits  the 
whole  to  be  taken  off  for  inspection.  The 
only  adjustment  is  for  the  opening  of 
the  contacts  and  this  is  easily  accessible 
from  outside  the  casing.  Removal  of  the 
distributer  cover  and  coil  exposes  the  dis- 
tributer mechanism  and  after  the  key 
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Above —  Wettinghotur  unit  rnmprielng 
breaker,  dletributer  and  coil  in  one  «»- 
wntlf.  Below — lliagram  of  Wetting- 
houte  breaker.  T  le  the  point  adjust- 
ment and  N  thr  Inrklnp  urmc 
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holding  the  camshaft  has  been  with- 
drawn the  whole  shaft  can  be  lifted  out. 

Remy  Ha8  Stationary  Distributer 

The  breaker  mechanism  of  the  Remy 
battery  ignition  unit  is  very  simple,  and 
of  magneto  type,  the  cam  bearing  upon 
a  fiber  insert  in  the  breaker  arm.  The 
circuit  is  normally  closed  and  is  broken 
only  at  the  instant  of  ignition.  In  the 
sketch  the  fiber  contact  piece  resting  on 
the  cam  is  designated  by  the  letter  F  and 
it  may  be  mentioned  that  the  fiber  is 
securely  riveted  to  the  breaker  blade. 

All  the  breaker  parts  are  mounted  on  a 
plate  which  is  rotatable  within  the  fixed 
distributer  head,  the  advancing  lever 
coming  out  through  the  casing;  there 
is  no  provision  made  for  automatic  ad- 
vance. 

The  distributer  mechanism  has  not 
been  altered  and  consists  of  the  usual 
Bakelite  cover  with  the  terminals  molded 
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in  place.  There  is  no  wiping  contact,  the 
spark  jumping  from  the  radial  distrib- 
uter arm  to  the  terminals. 

The  Remy  coil  has  been  altered  slightly 
in  the  past  year.  The  principle  is  the 
same,  though  certain  refinements  in  the 
method  of  binding  the  high  tension  end 
of  the  winding  have  been  made.  On  top 
of  the  coil  there  is  a  miniature  resistance 
coil  in  series  with  the  primary  winding 
which  protects  this  winding  should  the 
engine  remain  idle  for  any  length  of  time 
with  the  switch  closed.  In  short,  it  pro- 
tects the  winding  and  also  prevents  ex- 
cessive drain  on  the  battery. 

Under  ordinary  conditions  the  contact 
points,  which  are  iridium-platinum  or 
tungsten,  should  not  require  attention 
more  than  twice  a  season.  They  should 
be  adjusted  so  that  the  maximum  open- 
ing is  0.020  to  0.025  in.,  or  the  thickness 
of  the  gage  piece  riveted  to  the  wrench. 

Rhoades  Is  Simplified 

Sundry  mechanical  changes  affecting 
the  simplicity  of  the  Rhoades  open  cir- 
cuit igniter  have  been  made  during  the 
year,  but  there  has  been  no  alteration  in 
principle.  In  the  sketch  showing  the 
latest  type  the  cam  C  is  loosely  mounted 
on  the  shaft  and  rotated  by  contact  with 
a  pin  P.  As  the  cam  rotates  it  presses 
the  arm  A  outward  and  this  arm,  in 
springing  back,  hits  against  the  lever  I., 
thus  forcing  the  contacts  together  for  an 
instant.  If  the  cam  is  ro- 
tated in  the  reverse  direc- 
—^^^  tion  it  simply  rides  over  the 

N     pin  and  does  not  bring  thp 
O  )    contact*  together.   The  con- 
tacts  are  closed  only  by  the 
-"""^  momentum  of  the  arm  A  so 

the  duration  of  contact  remains  the  same 
over  a  wide  range  of  engine  speed. 

The  distributer  cover  is  conventional 
with  the  brass  terminals  molded  in  place. 
The  distributer  arm  is  keyed  to  the  shaft 
with  a  set  screw  and  cannot  be  im- 
properly assembled,  and  the  arm  does  not 
make  contact  with  the  terminals,  the 
spark  jumping  a  small  air  gap. 

Westinghouae  in  One  Unit 

For  its  battery  ignition  the  Westing- 
house  company  uses  the  closed  circuit 
principle,  the  breaker  being  about  as 
simple  as  possible.  It  consists  of  a 
stamped  steel  arm  with  a  contact  at  one 
end,  and  a  fiber  block  about  midway  of 
its  length,  against  which  the  cam  strikes. 
At  the  other  end  of  the  arm  there  is  a 
coil  spring  in  compression,  which  keeps 
the  contact  points  pressed  together. 

The  whole  unit  is  extremely  compact, 
the  condenser  being  mounted  on  the  plate 
which  carries  the  breaker,  while  the  coil 
is  contained  in  a  chamber  above  the 
breaker,  the  distributer  being  at  the  top, 
above  the  coil.  This  means  that  the  only 
external  connection  besides  the  high  ten- 
sion leads  is  the  wire  going  to  the  switch. 
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The  distributer  arm,  which  is  easily 
detachable,  carries  a  double-ended  carbon 
brush,  the  lower  end  thereof  bearing  on 
a  ring  of  copper,  and  the  upper  making 
contact  with  the  successive  cylinder 
terminals.  An  opening  in  the  casing 
can  be  uncovered  for  the  purpose  of  trim- 
ming and  adjusting  contacts,  while 
access  to  the  distributer  is  obtained  in 
the  usual  way.  In  adjusting  the  breaker 
the  contacts  should  be  dressed  with  a 
fine  file  and  adjusted  so  that  the  maxi- 
mum opening  is  0.008  in. 

The  switch  is  combined  in  one  mount- 
ing with  the  lighting  switches,  for  at- 
tachment to  the  cowl  board,  and  it  is  so 
constructed  that  the  direction  of  the  cur- 
rent is  reversed  each  time  the  switch  is 
turned.  In  the  back  of  the  switch  plate 
there  is  what  is  termed  a  ballast  coil. 
This  is  a  small  resistance  in  series  with 
the  final  winding  and  is  to  protect  the 
winding  and  prevent  excessive  drain  on 
the  battery  should  the  motor  remain  idle 
with  the  switch  in  the  "on"  position.  If 
this  should  be  accidentally  broken  the 
ballast  terminals  may  be  temporarily 
short-circuited. 


Khmirx   open    rirruit  timcr-dlttributrr 
trith  tHa ffrmm  •>/  breaker  brloir 
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Few   Changes   in  Magnetos 

Small  Mechanical  Details  Refined  But  No  Rad- 
ical Alterations  Made  —  Some  New  Models 


PRACTICALLY  the  only  changes 
which  have  taken  place  in  mag- 
neto construction  during  the  past 
year  concern  petty  mechanical  details. 
During  1916,  when  engine  speeds  were 
rising  rapidly,  several  of  the  magneto 
makers  modified  their  instruments  to 
take  care  of  the  new  condition.  The  work 
they  did  at  that  time,  however,  has 
proved  so  effective  that  there  is  no  need 
for  any  further  changes  at  the 


The  condition  affecting  magneto  manu- 
facture which  has  changed  for  the  better 
is  the  production  of  magnet  steel  in 
America.  The  bulk  of  this  steel  used  to 
be  imported  and,  when  imports  were  cut 
off,  most  of  the  magneto  makers  had 
some  trouble  to  discover  a  sufficiently  re- 
liable source  of  supply  In  this  country. 
The  steel  makers,  however,  have  done 
their  best,  with  the  result  that  satisfac- 
tory American  magnet  steel  is  now  ob- 


Whatever  may  be  the  ultimate  out 
of  the  battery-vs.-magneto  argument  ap- 
plied to  passenger  cars,  it  should  not  be 
imagined  that  the  present  predominance 
of  battery  systems  in  this  field  has 
caused  a  reduction  in  magneto  outputs. 
The  truck  industry  is  using  magneto  ig- 
nition almost  exclusively  and  cutting  off 
the  German  supply  has  created  a  big  ex- 
port business,  England  and  France  both 
taking  quantities  of  machines. 

The  immediate  problem  before  the  ig- 
nition industry  in  general,  and  the  mag- 
neto part  of  it  in  particular,  is  the  pro- 
duction of  a  satisfactory  ignition  device 
for  aviation  engines.  The  uninitiated 
would  not  anticipate  any  special  difficulty 
in  this  connection.  It  would  seem  that  a 
magneto  that  would  operate  for  years  in 
an  automobile  ought  to  be  equally  per- 
fect for  an  aeroplane  engine. 

It  has  proved,  however,  that  the  con- 
tinuous running  at  high  speed,  coupled 
with  extra  vibration,  calls  for  a  larger 
factor  of  safety  both  electrically  and 
mechanically,  while  there  is  also,  of 
course,  a  strong  demand  for  a  reduction 
in  weight,  despite  the  fact  that  the  easy 
way  to  counteract  the  adverse  conditions 
would  be  to  make  the  machine  larger 
and  heavier.  The  problem  is  being  met 
and  several  of  the  magneto  manufac- 
turers think  that  they  have  already 
solved  it.  Probably  in  another  12  months 
it  will  no  longer  be  a  problem. 

There  are  two  principles  of  magneto 
design;  one  has  the  coil  wound  upon  the 


and  the  other  has  no  wires  on 
the  armature  whatever.  The  former 
type  was  evolved  from  the  ordinary 
dynamo  with,  of  course,  permanent  mag- 
nets. Some  of  the  first  machines  had 
only  a  low  tension  winding  in  the  arma- 
ture and  took  the  current  from  this 
through  a  separate  coil  which  had  both 
a  primary  and  secondary  winding.  In 
other  words,  the  current  from  the  arma- 
ture was  merely  substituted  for  current 
from  the  battery,  the  remainder  of  the 
system  being  identical  for  both 
of  supply.    A  natural  development  was 


In  the  Bosch  type,  of  circuit  breaker 
a  bell  crank  carrying  Ihr  moving  eon- 
tact  point  turn*  with  the  ar 
the  cam  being  on  the 
of  the  breaker  box 


In  the  Dixie  breaker  a  bell  crank  is 
ed  in  conjunction  with  a  cam  wh 
is  fitted  to  the  armature  shaft 


to  eliminate  the  coil  by  placing  the  sec- 
ondary winding  directly  on  the  armature. 

The  other  system  is  entirely  different. 
In  it  there  is  a  small  coil  with  high  and 
low  tension  winding  and  this  has  a  soft 
iron  core.  The  core  is  so  arranged  that 
it  forms  a  circuit  passing  from  the  north 
pole  of  the  magnet  through  the  core  to 
the  south  pole  and  back  to  the  north  pole 
again  through  the  armature.  The  arma- 
ture is  then  so  constructed  that  when  in 
one  position  its  iron  part  completes  the 
circuit  and  when  the  armature 
is  at  right  angles  to  this  position  the 
magnetic  circuit  is  broken,  since  the 
armature  then  offers  to  the  poles  of  the 
magnet  surfaces  of  some  non-magnetic 
metal  such  as  brass  or  aluminum,  or 
perhaps  an  air  space. 

Properly  to  appreciate  the  exact  differ- 
ences between  the  two  types  a  consider- 
able knowledge  of  electricity  is  essential, 
but  a  point  in  favor  of  the  second  system 
mentioned  which  is  easy  to  appreciate 
is  the  mechanical  simplicity  of  an  arma- 
ture with  no  wires  on  it.  In  other  words, 
the  wound  armature  type  is  not  so  easy 
to 


The  EUemann  contact  breaker  con- 
sists of  two  spring*  separated  by  a 
fiber  distance  piece.  The  spring  mem- 
ber nearest  the  center  carries  the 
movable,  rotating  contact  point 


No  Changes  in 

In  common  with  most  concerns  in  the 
automobile  industry,  the  Bosch  Mag- 
neto Co.  has  been  troubled  considerably 
in  the  past  year  by  shortage  of  raw  mt- 
terial.  In  consequence  of  this  the  com- 
pany has  not  considered  the  development 
of  any  new  models,  having  devoted  all 
its  energies  to  an  endeavor  to  maintain 
production  of  the  existing  types.  It 
has  been  giving  close  attention  to  the 
requirements  of  the  United  States  gov- 
ernment for  aviation  engines. 

There  have  been  no  changes  in  the 
Bosch  system  or  in  the  mechanical  detail 
for  a  good 

among  the  first  to  perfect  the 
sion  magneto  with  both  the  windings  on 
the  armature  and  also  to  develop  success- 
fully a  system  whereby  a  battery  could 
be  used  in  conjunction  with  the  distribu- 
ter of  the  magneto  for  starting  purposes. 
In  the  days  of  large  cylinders  it  was 
usual  with  battery  ignition  and  vi- 
brator coils  to  start  the  engine  by  merely 
switching  on,  as  it  would  nearly  always 
stop  with  a  compressed  charge  in  one 
cylinder.  In  order  to  provide  a  similar 
facility  without  the  complication  of  a 
supplementary  complete  battery  system, 
the  Bosch  company  developed  a  small  coil 
and  vibrator  which  was  combined  with 
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Latest  hirir  six  cylinder 

the  switch  and  either  a  small  storage 
battery  or  a  dry  battery.  In  these  days 
of  self  starters  the  original  need  for  the 
duplex  system  disappeared  bat  it  will 
give,  of  course,  a  strong  spark  at  very 
low  speed  or  will  assist  starting  in  cold 
weather  or  with  poor  grades  of  fuel. 
There  is  a  very  long  list  of  Bosch  models 
and  the  tendency  in  recent  years  has 
been  to  increase  the  production  of  the 
waterproof  types. 

D'.xie  Has  No  Armature 

The  principal  exponent  of  the  type 
with  a  wireless  armature  is  the  Dixie 
magneto,  made  by  the  Splitdorf  Electric 
Co.  This  machine  is  unique  in  having 
the  magnets  placed  the  reverse  way  to 
the  usual:  at  right  angles  instead  of 
parallel  to  the  rotative  axis.  Further, 
there  is  no  real  armature,  but  the  poles 
of  the  magnets  rotate.  The  pole  pieces, 
as  shown  in  the  sketch  above,  are  one- 
sided, so  to  speak,  and  the  two  are  con- 
nected by  a  non-magnetic  section.  Each 
pole  piece  will  have  the  same  magnetiza- 
tion as  the  extremity  of  the  horseshoe 
immediately  behind  it.  Thus,  we  have 
two  pieces  of  iron,  one  with  north  mag- 
netism and  the  other  with  south  mag- 
netism revolving  in  a  circle.  Mounted 
in  the  horseshoe  is  a  coil  with  a  soft  iron 
core  and  this  coil  has  a  "leg"  at  each  end 
of  laminated  soft  iron  extending  down- 
ward and  embracing  the  rotating  pole 
pieces.  Thus,  referring  to  the  sketch,  in 
considering  one  leg,  it  is  easy  to  sec  that 
first  the  north  pole  is  switched  past  it 
and  then  the  south  pole  immediately  af- 
terward. This  change  causes  alternations 
in  the  direction  of  magnetism  through 
the  core  of  the  coil  and  this,  in  conjunc- 
tion with  the  breaker  action,  sends  cur- 
rent through  the  windings. 

An  ingenious  feature  of  the  Dixie  in- 
strument is  the  method  of  obtaining 
spark  advance.  Maximum  efficiency  is 
obtainable  from  a  magneto  if  the  break 
occurs  when  the  pole  pieces  and  the 
armature  are  in  one  particular  relative 
position.  In  the  case  of  the  Dixie  the 
break  should  occur  always  when  the  ro- 
tating pole  pieces  have  reached  just  one 
position  relative  to  the  legs  of  the  coil 


ROTATING' 
POLES 


Diagram  thawing  the  path  of  the  mag- 
netic flux  in  the  Dine  magneto.  The 
icindings  arc  carried  on  a  rocking  field 
of  laminated  iron  through  which  the 
magnetic  lines  are  reverted  ttolce  in  a 
revolution  by  means  of  the  rotating  pole* 
which  extend  from  the  main  magnet 


core.  To  insure  this  movement  the 
spark  lever  rotates  the  whole  coil  unit 
core,  legs  and  all,  exactly  the  same 
amount  as  it  rotates  the  outside  portion 
of  the  breaker.  Thus  the  magnetic  con- 
ditions are  kept  the  same.  It  is  possible 
to  adjust  the  breaker  of  the  Dixie  while 
the  machine  is  running,  since  the  rotat- 
ing portion  is  only  a  cam,  the  contacts, 
etc.,  being  stationary. 

There  have  been  no  changes  in  Dixie 
construction  except  a  few  small  mechan- 
ical ones,  mainly  in  connection  with  the 
detail  of  the  breaker.  The  most  im- 
portant of  these  is  a  new  way  of  arrang- 
ing lubricating  channels  which  allows 
just  sufficient  oiling  to  be  supplied  for 
the  lubrication  of  the  cam  but  prevents 
the  accumulation  of  an  excess.  If  a  mag- 
neto is  smothered  with  oil  from  the  en- 
gine it  merely  drains  off  through  an 
overflow  channel.  A  alight  increase  in 
the  range  of  advance 
is  given  on  the  four- 
anil  six-cylinder  ma- 
chines, this  being 
changed  from  30 
deg.  to  40  deg.  and 
the  distributer  on 
the  four  -  cylinder 
magneto  has  now 
only  one  carbon 
brush  and  resembles 
the  distributer  used 
on  the  six-cylinder. 
The  present  Dixie 
output  of  all  types 
from  four-  to  twelve- 
cylinder  is  about 
1000  machines  a  day. 
Strong  at  Low  Speed 
Unique  in  construc- 
tion the  Berkshire 
is  another  machine 
working  on  a  some- 


what similar  principle  is  the  Berkshire 
magneto,  which  was  a  new  model  during 
the  year  and  was  fully  described  in  The 
Automobile  for  July  20,  1916.  In  this 
machine  the  magnets  are  arranged  in  the 
usual  way  and  there  is  a  rotating  arma- 
ture formed  partly  of  iron  and  partly  of 
aluminum.  Referring  to  the  section 
below,  the  two  main  poles  of  the  mag- 
nets are  A  and  B,  while  C  and  D  are 
iron  laminations  running  parallel  with 
the  armature,  as  shown  in  the  other  view. 
The  iron  parts  of  the  armature  are 
shown  in  black  and  when  it  is  in  the 
position  shown  the  magnetic  circuit 
flows  from  A  to  C  through  a  segment  in 
the  armature,  from  C  to  D  through  an 
externa]  circuit  and  from  D  to  B  through 
the  other  segment  of  the  armature.  Be- 
tween the  outer  ends  of  C  and  D,  join- 
ing them  together,  is  a  soft  iron  core 
upon  which  the  coil  is  wound.  Now 
when  the  armature  turns  so  that  the 
iron  parts  come  opposite  the  poles,  in- 
stead of  bridging  the  gap  between  them 
as  sketched,  there  is  no  complete  mag- 
netic circuit  through  the  core  of  the  coil. 
This  means  that  revolving  the  armature 
continually  makes  and  breaks  the  mag- 
netic circuit,  thus  causing  variations  in 
the  magnetic  condition  of  the  core  of  the 
coil.  On  the  end  of  the  armature  shaft 
there  is  an  electric  current  breaker  of 
simple  construction  which  is  advanced 
and  retarded  in  the  usual  way.  A  par- 
ticular claim  made  for  this  machine  is 
that  it  will  produce  efficient  spark  at  as 
low  a  speed  as  SO  r.p.m.,  while  the 
spark  intensity  does  not  become  great 
enough  to  burn  the  spark  plug  points  at 
high  speed  because  the  maximum  spark 
occurs  at  a  moderate  speed.  This  is  be- 
cause it  is  impossible  to  magnetize  the 
core  of  the  coil  beyond  a  certain  degree, 
and  this  degree  is  soon  attained.  One  of 
the  Berkshire  machines  Is  made  to  de- 
liver four  sparks  per  revolution  and  this 
on  a  four-cylinder  engine  only  needs  to 


Diagram  of  Berkshire  magneto  system 
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run  at  half  crankshaft  speed.  The  four- 
spark  type  is  made  on  six-cylinder  en- 
gines to  run  at  three-quarter  speed  and 
these  two  machines  are  applicable  to 
eight*,  and  twelves,  by  an  alteration  in 
the  gearing  and,  of  course,  the  distrib- 
uter head.  Two-spark  machines  are  also 
made  which  will  operate  at  the  same 
gearing  as  that  for  most  other  mag- 
netos. In  the  Berkshire  magnetos  the 
distributers  have  no  carbon  brushes,  the 
high  tension  current  being  taken  through 
brass  segments  projecting  from  a  revolv- 
ing cylinder  of  Bakelite.  The  outer  part 
of  the  distributer  is  furnished  with  brass 
pins  Bet  so  that  there  is  a  very  small  air 
gap  between  them  and  the  segment. 

Eiaematui  Has  New  Model 

The  Eisemann  Magneto  Co.  is  respon- 
sible for  one  of  the  very  few  entirely 
new  magnetos,  having  added  a  machine 
which  will  be  on  the  market  early  in 
January,  and  will  be  known  as  the  G  S. 
This  is  really  very  much  the  same  .is  the 
G  4  in  both  external  appearance  and  in 
principle.  The  mechanical  detail  has 
been  changed  considerably.  The  most 
important  innovation  is  the  use  of  a 
large  die  casting  of  an  aluminum  alloy 
in  which  the  pole  pieces  arc  embedded. 
This  single  casting  forms  the  end  plates, 
carries  the  bearings  of  the  armature  and 
the  distributer  shaft,  replacing  eight 
large  separate  pieces  and  eliminating  the 
need  for  a  number  of  screws.  This  sav- 
ing, coupled  with  the  fact  that  the  cast- 
ing comes  from  the  dies  almost  com- 
pletely finished,  effects  a  great  economy 
in  the  cost  of  production.  Therefore,  the 
price  of  this  new  machine  will  be  lower 
than  that  of  the  other  Eisemann  models. 

Another  new  feature  is  the  use  of  a 
compressed  cloth  gear  for  the  distribu- 
ter, this  being  used  for  the  sake  of  quiet- 
ness. The  G  S  is  a  waterproof  machine 
and  has  an  extremely  neat  exterior. 

For  some  years  the  Eisemann  com- 
pany has  been  making  an  impulse 
starter.  This  is  a  device  which  produces 
sparks  at  low  speed  without  the  addition 
of  a  battery.  It  may  be  described  briefly 
by  saying  that  a  spring  is  interposed  be- 
tween the  driving  pinion  in  the  engine 
and  the  armature  shafi.  When  the  en- 
gine is  first  turned  over  a  catch  holdB 


1mm 


Special  pole  piece  u»ed  on  Slmmn  magneto 
to   give   equal   tpark   intensity   at  all 
speed* 


the  armature  until  movement  of  the 
starting  crank  has  compressed  the  spring 
fully.  As  soon  as  this  has  occurred  the 
catch  is  released  automatically,  causing 
the  armature  to  fly  forward  very  quickly. 
This  is  timed  to  take  place  just  at  the 
breaking  of  the  contacts  and  a  strong 
spark  is  thereby  produced.  As  soon  as 
the  engine  (ires  and  starts  to  run  a  cen- 
trifugal device  withdraws  the  catch  and 
the  magneto  operates  exactly  as  though 
the  impulse  starter  was  not  there. 

The  company  states  that  there  has 
been  a  strong  demand  for  this  machine 
in  the  tractor  field,  and  it  expects  to  do 
a  large  business  with  the  tractor  manu- 
facturers in  the  future. 

Another  Eisemann  feature,  which  has 
been  very  successful,  is  an  automatic 
spark  control  which  is  fitted  to  the 
armature  of  some  of  the  machines.  This 
is  a  centrifugal  governor  which  operates 
a  sleeve  with  a  spiral  groove  cut  in  it 
which  is  interposed  between  the  main 
portion  of  the  armature  and  its  shaft. 
As  the  engine  speeds  up  the  armature 
is  therefore  advanced  relative  to  the 
driving  gear,  the  breaker  mechanism 
and  the  distributer,  of  course,  being  ad- 
vanced a  similar  amount. 

Re  my  Uses  Separate  Coil 

Remy  magnetos  have  not  been  changed 
in  any  way  this  year  and  will  retain  all 
their  present  features.  The  Remy  arma- 
ture carries  only  one  winding,  this  be- 
ing a  low  tension  coil  of  exceptionally 
large  size.  The  distributer  is  mounted 
on  the  end  plate  of  the  machine  in  the 
usual  way,  the  coil  and  condenser  unit 
being  entirely  separate.  The  switch  is 
built  integrally  with  the  coil  so  that  the 
latter  lies  immediately  back  of  the 
cowlboard,  and  all  Remy  machines  are 
arranged  to  furnish  dual  ignition,  the 
switch  having  a  position  which  allows 
battery  current  to  flow  through  the 
windings  of  the  coil  and  of  the  arma- 
ture. In  this  way  the  battery  current 
supplements  that  produced  by  the  arma- 
ture and  insures  a  satisfactory  spark 
for  starting. 

A  very  useful  feature  of  tho  Remy  ma- 
chines is  the  device  known  as  the  tim- 
ing button.  This  automatically  locates 
the  armature  and  distributer  in  the  fir- 
ing position  of  No.  1  cylinder.  To 
use  this  the  magneto  is  disconnected 
from  the  engine  and  the  crankshaft  is 
set  so  that  the  piston  in  No.  1  cylinder 
is  at  the  top  of  the  stroke.  The  timing 
button  is  then  pressed  and  the  armature 
turned  by  hand  until  the  button  is  felt  to 
catch.  The  magneto  is  then  in  the  cor- 
rect position  and  if  coupled  to  the  engine 
without  further  movement  the  ignition 
will  be  set  correctly. 

Simms  Haa  Four  Models 

Developed  by  some  of  the  same  in- 
dividuals who  designed  the  original 
Bosch  machines,  the  Simms  Magneto  Co., 


Sew  tSlsemann  type  a  8  magneto 


Die  canting  used  in  BiMemann  magneto 
The  pole  pieces  are  cast  in  place  and 
hardly  any  machining  hoe  to  be  done  on 
thie  whole  piece,  which  replace*  nearly 
twenty  email  parte  need  in  the  older 
designs 


with  factories  in  America  and  Great 
Britain,  originally  built  a  magneto  prac- 
tically identical  in  system  with  the 
Bosch.  In  the  course  of  years  of  manu- 
facturing, mechanical  differences  have 
developed  so  that  the  Simms  and  Bosch 
machines  of  to-day  have  very  little  simi- 
larity. At  present  only  four  machines 
arc  being  produced,  two  for  four  and  two 
for  six-cylinder  engines,  one  furnishing 
single  ignition  and  the  other  dual.  The 
single  ignition  types  can  be  converted  to 
the  dual  by  changing  the  breaker  box 
and  a  few  other  parts. 

A  special  feature  of  the  Simms  ma- 
chine is  the  design  of  the  pole  pieces 
which  have  extensions  on  the  edges  fol- 
lowing the  direction  of  rotation  of  the 
armature.  These  extended  edges  keep 
the  edges  of  the  armature  shuttle  within 
influence  of  the  pole  in  all  positions  from 
full  advance  to  full  retard.  That  is  to 
say,  that  at  the  moment  of  breaking  the 
current  the  edge  of  the  shuttle  is  never 
widely  separated  from  the  edge  of  the 
pole  piece.  The  possession  of  one  very 
large  contract  has  heretofore  made  it 
difficult  for  the  company  to  accept  much 
other  business,  but  it  is  expected  that 
the  manufacturing  facilities  will  be  much 
enlarged  within  a  few  months. 
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Spark  Type  Affects  Power 

Scientific  Tests  Show  Character  of  Mixture  in  Cylinder 
Affects  Quality  of  Spark  Required  to  Insure  Quick  Ignition 
— Successive  Sparks  May  Ignite  Where  a  Single  One  Fails 

By  J.  D.  Morgan 


THE  following  article  from  Engineering  (London)  al- 
though of  an  extremely  academic  kind,  is  none  the  less 
very  interesting  to  all  who  have  followed  the  spark 
controversy  which  has  been  raging  more  or  less  ever  since 
the  first  days  of  electric  ignition.  The  author  is  an  inde- 
pendent investigator,  and  a  member  of  several  scientific 
societies,  so  his  opinions  are  worthy  of  the  most  respectful 
consideration. 

Two  Contradictory  Opinions 

"There  are  current  among  engineers  two  opposed  beliefs 
regarding  the  effects  of  spark  intensity  on  ignition  in  in- 
ternal combustion  engines.  According  to  the  one,  provided  a 
spark  is  sufficiently  strong  to  produce  ignition,  an  increase  of 
strength  has  no  effect  on  either  the  rate  of  combustion  or  the 
maximum  pressure  attained;  consequently  such  increase  has 
no  effect  upon  the  power  developed  by  the  engine.  According 
to  the  other  the  strength  of  the  spark  does  have  an  effect 
upon  the  power,  and  it  is  therefore  assumed  that  the  spark 
strength  influences  both  the  rate  of  combustion  and  the 
maximum  pressure  attained.  Obviously  both  assertions  can- 
not be  true,  yet  it  is  possible  that  the  one  which  is  untrue 
has  some  foundation  in  fact,  and  has  arisen  out  of  a  mis- 
interpretation of  experimental  results. 

"Regarding  the  terms  'strength'  or  'intensity'  as  applied 
to  sparks  for  ignition  purposes,  no  clear  meaning  is  or  can 
be  attached  to  them.  The  terms  are  unsuitable  because  as 
ordinarily  used  they  refer  to  the  total  heat  energy  of  a  spark, 
and  this  alone  does  not  determine  the  ability  of  a  spark  to 
ignite  a  given  gas  mixture.  To  meet  the  difficulty  the  term 
'Incendivity'  has  been  proposed  by  the  writer*  to  denote  the 
property  whereby  a  spark  produces  ignition  of  a  combustible 
gas.  The  term  is  convenient  for  descriptive  purposes,  but 
no  quantitative  definition  can  yet  be  given.  In  the  absence 
of  a  standard  of  incendivity  sparks  are  ordinarily  compared 
by  measurements  of  their  heat  contents,  except  in  special 
cases  where  they  are  referred  to  the  energy  supplied  to  the 
circuit  which  produces  the  sparks. 

Testa  in  Special  Vessel 

"The  principal  investigations  on  the  subject  of  spark  igni- 
tion in  internal  combustion  engines  have  hitherto  been  car- 
ried out  by  means  of  engine  tests,  the  effects  of  different 
sparks  being  observed  either  on  explosion  diagrams  or  brake 
measurements.  For  the  purpose  of  the  investigation  here 
recorded  it  was  decided  to  explode  in  a  chamber  of  constant 
volume  weak,  quiescent  gas  mixtures  at  normal  temperature 
and  pressure,  for  the  reason  that  the  main  facts  can  be  more 
easily  and  definitely  determined  in  this  way  than  in  engine 
tests,  where  the  variable  factors  of  the  problem  are  less  easily 
controlled.  The  sparking  was  in  all  cases  at  one  position,  this 
being  approximately  at  the  center  of  the  explosion  chamber. 

"In  carrying  out  the  experiments  a  mixture  was  found  by 
trial  which  produced  explosions  of  moderate  rapidity,  as  the 

•  ■'Note*  nn  «hc  Ignition  of  lixplosive  Or*  Mixtures  by  Electric 
8p«rk«/'    Vol.  64,  No.  264,  Journal  of  the  Brlti.h  Institution  of  Bloc- 


indicator  diagrams  of  such  explosions  can  be  more  easily  and 
accurately  compared  than  those  obtained  by  very  rapid  or 
very  slow  explosions.  Using  throughout  a  coal  gas  mixture 
of  the  same  composition,  sparks  from  the  following  sources 
were  employed: — 

(a)  High-tension  magneto. 

(6)  Induction  coil  with  cam-operated  make-and-break  (pri- 
mary supplied  by  12-volt  circuit). 

(c)  Induction  coil  with  vibratory  make-and-break  (primary 
supplied  by  4-volt  circuit) ;  200  vibrations  per  second. 

(cf)  Lodge  condenser  apparatus,  vibratory  make-and-break 
(primary  supplied  by  8-volt  circuit) ;  70  vibrations  per  second. 

"The  above  are  the  principal  types  of  apparatus  used  in 
practice.  The  heat  contents  of  the  sparks  measured  by  means 
of  the  author's  thermal  balance  were  as  follows:— 

(a)  0.01  joules  per  spark  at  120  r.p.m. 
0.03  joules  per  spark  at  1000  r.p.m. 

(6)  0.02  joule*  per  spark  at  80  r.p.m. 

0.0018  joules  per  spark  at  1000  r.p.m. 

(c)  0.0005  joules  per  spark. 

(d)  0.026  joules  per  spark. 

"In  all  cases  the  diagrams  were  identical,  both  as  regards 
the  rate  of  combustion  and  the  maximum  pressure.  From 
this  it  i»  evident  that  provided  a  spark  is  capable  of  producing 
ignition,  increase  of  incendivity  has  no  effect  upon  the  power 
developed  in  the  engine.  This  result  confirms  what  has  pre- 
viously been  ascertained  from  engine  tests.  The  fact  has  not 
yet,  however,  met  with  general  acceptance  among  engineers. 

What  Is  Spark  Strength? 

"Having  regard  to  the  foregoing,  the  question  arises:  What 
ground  is  there  for  the  belief  that  engine  power  is  affected 
by  the  incendivity  or  so-called  strength  of  the  igniting  spark? 
The  experience  is  common  among  users  of  internal  combus- 
tion engines  that  an  increased  spark  sometimes  results  in 
improved  operation  of  an  engine,  particularly  when  weak  ex- 
plosive mixtures  are  employed.  The  answer  is  to  be  found  in 
the  fact  that  an  explosive  gas  mixture  requires  for  its  ignition 
a  spark  having  not  less  than  a  certain  incendivity,  and  the 
latter  varies  with  the  nature  and  proportions  of  the  mixture. 
When  the  proportions  of  the  mixture  are  at  or  near  the  upper 
or  lower  limits  beyond  which  ignition  is  impossible  the  re- 
quired incendivity  is  high.  But  as  the  proportions  approach 
that  of  maximum  explosibility  the  required  incendivity  rapidly 
diminishes.  Hence  for  a  given  gas  mixture  a  certain  mini- 
mum incendivity  is  necessary  in  the  spark.  If  the 
is  near  the  limit  a  diminution  in  the  explosibility  of  the  mix- 
ture may  result  in  no  ignition,  or  only  intermittent  ignition. 
This  can  be  rectified  by  employing  a  spark  of  higher  incen- 
divity, providing  a  greater  margin  for  gas  variations.  In  a 
gasoline  engine,  particularly  when  running  at  slow  speed, 
weak  mixtures  requiring  strong  sparks  for  their  ignition  are 
often  obtained,  and  when  the  ignition  system  is  insufficient  to 
provide  suitable  sparks  defective  operation  of  the  engine 
ensues.  On  replacing  the  ignition  system  by  another  pro- 
ducing stronger  sparks  the  engine  works  satisfactorily.  Ar- 
Kuing  from  this,  the  user  concludes  that  the  better  spark  has 
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increased  the  power  of  his  engine  by  increasing  the  rate  of 
ignition  or  the  maximum  pressure,  whereas  actually  it  has 
only  eliminated  misfires. 

"From  the  practical  standpoint  the  facts  relating  to  'single 
point'  spark  ignition  in  internal  combustion  engines  are  com- 
prised by  the  statements  (1)  that  provided  a  given  spark  is 
sufficient  to  produce  ignition  any  increase  of  incendivity  does 
not  affect  the  power  obtainable  from  the  explosion,  and  (2) 
that  as  the  mixture  passes  from  the  proportion  of  maximum 
explosibility  toward  the  higher  and  lower  limits  the  required 
incendivity  of  the  spark  increases. 

No  Theory  of  Ignition 

"An  outstanding  and  as  yet  unsolved  problem  in  connection 
with  ignition  apparatus  for  internal  combustion  engines  is 
that  of  defining  the  least  sparks  required  to  produce  ignition 
of  a  specified  gas  mixture,  and  with  this  problem  is  asso- 
ciated in  general  that  of  spark  measurement.  In  the  absence 
of  an  established  theory  of  ignition  any  attempt  to  define  a 
spark  must  necessarily  be  tentative,  but  some  satisfactory 
temporary  expedient  is  not  impossible.  Obviously  the  pro- 
cedure of  defining  a  spark  in  terms  of  the  current  in  some 
part  of  the  apparatus  used  for  producing  the  spark  is  highly 
unsatisfactory,  because  sparks  defined  in  this  way  are  not 
comparable  when  produced  by  different  apparatus.  Any  satis- 
factory method  of  spark  measurement  must  involve  nothing 
more  than  the  spark.  The  most  obvious  and  up  to  the  present 
best  developed  method  is  the  thermal  one.  In  this  it  is  usual 
to  heat  a  quantity  of  gas  by  a  succession  of  sparks  until  a 
steady  state  is  reached,  that  is,  the  heat  imparted  to  the  gas 
is  equal  to  the  heat  lost  by  the  container.  The  average  heat- 
ing effect  of  the  sparks  can  then  be  calculated  and  the  heat 
content  expressed  in  joules  per  spark.  At  first  sight  it  would 
appear  that  the  incendivity  of  a  spark  could  be  expressed  as 
a  function  of  the  heat  content,  and  if  this  were  possible  sparks 
could  for  practical  purposes  be  defined  in  terms  of  joules  per 
spark.  There  are,  however,  two  facts  which  limit  the  useful- 
ness of  the  thermal  method.  The  first  is  that  incendivity  does 
not  depend  upon  heat  alone,  but  apparently  on  heat  jointly 
with  temperature,  and  the  other  that  ignition  seems  to  be  the 
result  of  a  cumulative  action  which  can  be  set  up  by  a  suc- 
cession of  sparks  when  a  single  spark  fails. 

Temperature  Important 

"It  is  a  matter  of  simple  experimental  proof  that  heat  alone 
does  not  determine  the  incendivity  of  a  spark.  Using  the 
same  source  of  energy,  say  a  magneto,  two  different  types  of 
sparks  can  be  obtained,  one  by  using  the  magneto  normally 
and  the  other  by  connecting  a  condenser  across  the  spark  gap. 
The  latter  is  contained  in  an  explosion  chamber  which  is  filled 
with  a  weak  gas  mixture,  and  the  magneto  is  adjusted  so  that 
working  normally  it  produces  a  spark  which  will  not  ignite 
the  gas.  A  condenser  of  suitable  capacity  is  then  attached 
across  the  gap,  and  by  means  of  the  resulting  spark  the  gas 
may  be  exploded  immediately.  On  measuring  the  thermal 
contents  of  the  sparks  it  is  found  that  the  heat  contained  in 
the  normal  magneto  spark  is  not  less  than  that  obtained  with 
the  condenser,  and  if  a  poor  condenser  is  used  it  may  be  a? 
much  as  100  per  cent  more,  as  in  one  set  of  experiments  car- 
ried out  by  the  author.  Yet  the  spark  containing  more  heat 
failed  to  produce  ignition  where  the  other  succeeded.  The  only 
apparent  difference  was  the  temperature.  It  might  be  sug- 
gested also  that  the  duration  was  different,  and  the  shorter 
duration  of  the  condenser  spark  caused  it  to  be  accompanied 
by  greater  mechanical  violence.  But  for  this  there  is  no 
experimental  evidence.  Both  sparks  are  oscillatory,  and  the 
effective  portion  has  apparently  the  same  duration  in  both 
cases.  It  follows,  therefore,  that  incendivity  is  not  a  function 
of  heat  only,  but  of  heat  and  temperature.  And  as  the  heat- 
measuring  instrument  accounts  only  for  total  heat,  the  meas- 
urement of  joules  per  spark  is  only  useful  for  comparing 
sparks  produced  by  similar  apparatus. 


"The  second  fact,  that  ignition  appears  to  be  the  result  of 
a  cumulative  action,  is  of  less  practical  importance  in  connec- 
tion with  ignition  apparatus  for  internal  combustion  engines, 
seeing  that  single  sparks  are  now  more  generally  used.  But 
for  purely  theoretical  work  the  fact  is  of  importance.  Using 
a  magneto  provided  with  a  variable  resistance  in  its  primary 
circuit  to  permit  large  variations  of  the  spark  in  the  sec- 
ondary circuit,  and  employing  a  needle  point  spark  gap,  very 
small  sparks  can  be  obtained.  Keeping  the  gas  mixture  con- 
stant and  varying  only  the  speed  or  the  primary  current  of 
the  machine,  it  was  found  possible  to  arrange  a  condition  in 
which  the  gas  would  never  ignite  with  the  first  spark,  and 
only  after  a  number  of  sparks  had  been  passed  through  could 
ignition  be  produced.  Owing  to  the  extreme  difficulty  of  in- 
suring perfect  uniformity  of  conditions  (a  trouble  which  is 
common  in  work  of  this  kind) ,  the  results  were  not  sufficiently 
regular  to  permit  of  a  quantitative  deduction,  but  the  per- 
sistence of  the  phenomenon  was  such  at  all  times  that  only 
one  conclusion  was  possible,  namely,  that  succeeding  sparks 
produced  a  progressive  change  in  the  gas  which  finally  re- 
sulted in  ignition,  in  other  words,  the  ignition  was  the  result 
of  a  cumulative  action.  The  pre-ignition  period  could  be 
shortened  by  increasing  the  strength  of  the  spark  (viz.,  by 
increasing  the  speed  or  the  primary  current),  or  by  adding  a 
condenser  across  the  spark  gap.  The  largest  pre-ignition 
period  noticed  was  about  2  seconds  with  the  magneto  running 
at  6  r.p.m.  In  a  previous  investigation*  using  low  tension 
sparks  the  author  observed  a  similar  effect.  The  results  ob- 
tained with  the  less  active  sparks  were  more  regular  and  the 
pre-ignition  interval  was  longer.  Having  regard  to  the  fore- 
going, the  difficulty  of  denning  the  least  igniting  spark  for  a 
given  gas  is  apparent,  but,  as  previously  stated,  where  under 
practical  conditions  only  one  spark  (or  a  plurality  of  simul- 
taneous sparks)  is  used  for  igniting  an  explosive  charge  the 
difficulty  disappears. 

Condenser  Effect  Important 

"The  trend  of  scientific  opinion  concerning  spark  ignition 
is  that  the  action  is  ionic.  It  is  not  suggested  that  the  heat 
of  the  spark  is  unrelated  to  the  process  of  ignition,  but  that 
the  thermal  and  ionic  conditions  are  intimately  connected.  A 
natural  alternative,  if  not  a  substitute,  for  a  thermal  instru- 
ment for  measuring  incendivity  is  the  electroscope.  The 
application  of  the  latter  for  this  purpose  is  not  easy,  because 
a  number  of  arbitrary  conditions,  such  as  the  shape  and 
position  of  the  spark  gap  relatively  to  the  charged  surfaces, 
and  also  the  magnitude  of  the  charge  itself,  have  apparently 
to  be  stipulated  before  measurements  can  be  usefully  com- 
pared. Nevertheless  the  electroscope  appears  to  contain  use- 
ful possibilities  in  this  connection.  It  is  a  matter  of  simple 
experimental  verification  that  the  sparks  of  a  condenser  pro- 
duce a  larger  discharge  per  spark  than  do  sparks  obtained 
when  the  condenser  is  removed,  although  the  heat  content  of 
the  latter  may  be  the  same  or  even  greater  than  that  of  the 
former." 

Goodyear  Cord  Tires  Easy  to  Repair 

WHEN  a  Goodyear  cord  tire  has  ben  damaged  it  is  not 
necessary  for  the  automobilist  to  Bend  the  tire  to  the 
factory  for  repair,  according  to  L.  C.  Rockhill,  manager  of 
the  automobile  tire  department  of  the  Goodyear  Tire  &  Rubber 
Co.,  Akron,  Ohio.  Any  tire  repairman  can  repair  one  of 
these  cord  tires  just  as  he  would  a  fabric  tire,  using  regular 
fabric,  without  impairing  the  efficiency  of  the  casing.  For 
this  work  no  special  machine  is  necessary.  In  the  Goodyear 
construction  six  to  ten  layers  of  strong  cords  are  used,  the 
number  of  layers  depending  upon  the  size  of  the  tire.  The 
method  of  applying  these  cords  gives  rise  to  the  name  of  the 
thread  system  by  which  it  is  widely  known.  The  cords  are 
held  in  place  by  a  few  very  fine  threads  which  break  when 
the  tire  is  used,  leaving  only  the  cords. 
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Correctiy  Figuring  Valve  Capacity 

By  E.  H.  Delling 

IN  reference  to  the  article  entitled  Valve  Sizes  Need  Defi- 
nition on  page  703  of  The  Automobile  for  Oct.  26,  may 
I  be  permitted  to  criticize  the  suggestion  that  the  area  of 
the  clear  valve  diameter  minus  the  area  of  the  stem  should 
be  given  as  a  basis  of  comparison? 

I  am  of  the  opinion  that  it  is  altogether  wrong  to  consider 
the  area  of  the  valve  port  as  an  indication  of  the  "valve 
capacity,"  if  I  may  call  it  so.  An  example  will  illustrate  my 
point  very  clearly.  The  full-size  sketch,  Fig.  1,  shows  the 
actual  dimensions  of  a  valve  of  the  22-70-hp.  Mercer  engine. 
Employing  these  few  figures  we  would  have  a  clear  valve 
2.25'.» 

area  of  =  3.97  aq.  in.    Subtracting  the  area  of  the 

4 

valve  stem,  which  is  0.110  sq.  in.,  leaves  3.866  sq.  in.  as  the 
value  which  your  article  proposes.  Now  let  us  see  what  ac- 
tually offers  the  greatest  restriction  to  the  incoming  charge. 
Considering  the  valve  in  the  extreme,  lifted  position,  the  gas 
will  follow  the  contour  of  the  seat  and  escape  through  a  slot 
the  length  of  which  is  the  clear  diameter  of  the  valve  mul- 
tiplied with  *  and  the  width  of  which  is  a  line  connecting 
the  small  diameter  of  the  valve  with  the  largest  diameter  of 
the  seat.  We  will  call  this  width  A*.  We  then  obtain  the 
following  expression  if  we  call  the  effective  maximum  valve 


Om**  =  (d  +  b)'.h. 
In  our  caae  we  would  have 

0««  =  (2.26  +  0.125)*.  0.328 
=  2.46  sq.  in. 

This  is  the  actual  opening,  and  comparing  it  with  the  port 
area  minus  the  valve  stem,  we  find  that  it  is  only  63.3  per 
cent  of  what  the  former  article  assumed  as  correct. 

Still  this  absolute  value  of  2.46  sq.  in.  does  not  permit 
comparisons  and  I  think  we  should  go  a  step  further.  I  have 
always  made  it  a  rule  to  express  such  values  specifically, 
Le.,  per  liter  or  cubic  inch  of  piston  displacement.  As  the 
Mercer  engine  has  298  cu.  in.  displacement,  we  would  have 
sq.  in.  available  for  each  cubic  inch  of  gas  taken  in, 
lat  the  volumetric  efficiency  is  100  per  cent.  This 
value  allows  a  direct  comparison  of  any  size  and  lift  of 
valve  for  any  displacement.  The  above  consideration  is  the 
prime  reason  for  double  inlet  valves.  I  have  never  Been  this 
reason  stated  clearly  in  any  article  on  that  subject.  II.  R. 
Ricardo,  in  a  treatise  on  High-Speed  Engines  in  The  Auto- 
mobile Engineer  for  AugURt,  1916,  page  225,  states: 

"Now  the  effective  area  of  opening  of  a  poppet  valve  is 
equal  to  the  area  of  the  port  when  the  lift  is  equal  to  one 
quarter  of  the  diameter  (this  is  not  strictly  true  but  is  very 
nearly  so)." 

This  statement  in  itself  is  correct,  but  it  is  based  on  an 
assumption  which  is  out  of  the  scope  of  everyday  practice. 
I  cannot  recall  a  modern  stock  engine  with  such  a  tremendous 
lift  except  the  Vauxhall  Prince  Henry  model  which,  however, 
can  hardly  be  called  a  stock  product  and  which  represents  a 
very  small  percentage  at  any  rate.  Most  valve  lifts  range 
from  5-16  to  %,  very  seldom  more.  So  why  assume  some- 
thing which  is  not  the  average  but  the  exception. 

He  then  proceeds  to  replace  one  valve  of  2.2  in.  diameter 
by  two  of  1.65  in.  diameter,  the  combined  port  urea  of  which 
would  equal  that  of  the  single  valve.  With  a  lift  of  current 
practice,  say  %  in.,  we  would  obtain  by  above  formula  for 


the  single  valve  an  opening  of  0.i»?i<  =  2.43  sq.  in.,  for  the 
double  valves  Otoutit  —  3.45  sq.  in.  It  will  be  observed  that 
the  gain  is  appreciable,  42  per  cent  to  be  exact. 

Some  designers  may  object  to  using  the  same  lift  for  the 
large  as  well  as  the  small  valve.  But  there  is  no  reason  why 
a  small  valve  should  not  be  lifted  as  high  as  a  large  one,  in 
fact  it  is  much  easier  to  accelerate  the  small  mass  of  the  light 
valve.  I  always  regarded  the  lift  a  factor  of  the  cam  shape, 
spring  tension  and  timing  and  not  so  much  of  the  valve  size 

Assuming  an  intake  opening  of  5  deg.  after  D.  C,  a 
closing  of  45  deg.  after  D.  C.  and  a  tappet  clearance  of  0.005 
in.,  we  will  have  a  valve  period  of  120  deg.,  or  60  deg.  is  the 
included  angle  formed  by  the  cam  flanks.  If  we  assume  a 
base  circle  of  commercial  practice,  say  l\  in.  diameter,  we 
shall  find  that  lifts  over  14-in.  are  practically  impossible  due 
to  the  fact  that  the  cam  shape  approaches  a  point. 

To  sum  up  we  can  come  to  the  conclusion  that  the  valve 
capacity  of  an  engine  changes  in  direct  proportion  to  the 
diameter  of  the  intake  valves  multiplied  with  the  number 
of  valves  and  not  u-ith  the  tqttare  of  the  diameter  as  is  often 
assumed.  That  means,  12  intake  valves  of  l^i  diameter  have 
a  certain  capacity,  and  whether  they  are  arranged  as  single 
valves  in  a  twelve  cylinder  or  as  double  valves  in  a  six  cylin- 
der, is  secondary  consideration.  This  assertion  is  backed  up 
by  the  high  speed  of  the  Sunbeam  six-cylinder  racing  car 
with  double  valves  and  of  the  Packard  racing  car  with 
twelve-cylinder  aviation  engine,  having  single  valves.  Both 
cars  have  twelve  intake  valves  available  for  the  passage 
of  the  inrushing  charge;  therefore  their  high  volumetric 
efficiency.  Whether  the  gas  is  burnt  in  six  or  in  twelve 
cylinders  is  immaterial  from  the  standpoint  of  valve  capacity. 

A  New  Semi-Diesel  Engine 

By  Edwin  S.  Strickland 

A  San  experimenter  on  two-cycle  and  semi-Diesel  engines  I 
have  developed  a  type  of  construction  which  entirely 
overcomes  such  defects  as:  Hard  starting;  backfiring;  foul- 
ing; waste  of  unused  fuel;  accumulation  of  carbon;  conden- 
sation of  mixture  before  explosion;  and  bad  or  uncontrollable 
regulation 

The  first  four  defects  existent  in  two-cycle  engines  of  the 
carbureter  type  arc  due  to  co-mingling  of  fresh  and  exhaust 
gas  which  docs  not  occur  with  clean  air  as  a  scavenger  in  the 
semi-Diesel  principle. 

The  last  three  defects  existent  in  semi-Diesel  engines  are 
overcome  by  varying  the  quantity  and  temperature  of  air 
compressed,  in  proportion  to  the  oil  atomized  against  the  com- 


Fig.  1- 


Full  ilie  eketch,  showing  actual  dimension*  of  a  valve  of 
the  22-70  hp.  Mercer  engine 
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At  the  right  are  reproduced  the  two 
illustrations.  Fig*,  i  and  5.  from  an 
article  on  engine  testing  by  W,  Ferrler 
Brown  in  1  he  Automobile  Engineer, 
England,    and    reprinted    in  digested 

form  in  The  Actum  /or  Oct.  12. 

Fig.  I  ,711 1  »  four  efficiency  curves,  vis., 
mechanical  efficiency,  brake  thermal 
efficiency,  indicated  thermal  efficiency 
and  available  ejneiency  (a*  compared 
with  the  air  standard).  Fig.  !>  shows 
the  retaltve  valve*  of  the  "air  afand- 
ard"  and  the  "maximum  available" 
efficiencies  as  a  percentage  of  the  total 
heat  energy  of  the  fuet  consumed. 
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Fig.  5 


bustion  plate;  no  partial  vacuum  is  formed  in  the  cylinder. 

Kerosene  is  used  for  fuel  and  will  operate  under  idling 
conditions,  while  gasoline  is  used  for  starting  purposes  only. 

Further  improvements  consist  of  a  vacuum-breaking  valve 
in  the  exhaust  pipe  to  prevent  drawing  the  scavenging  air  cut 
of  the  cylinder;  a  circulation  of  oil  around  the  bearings,  serv- 
ing the  double  purpose  of  lubrication  and  of  forming  an  oil- 
seal  to  prevent  compression  escaping  from  the  crankcase;  a 
bumped  piston  head  is  used  to  prevent  sizing  and  also  to  pro- 
tect the  rings  from  the  heat  of  the  explosion;  a  small  fly-ball 
regulator  permits  rapid  advance  of  spark  and  compression 
by  the  operator  without  liability  of  stalling  or  reversing. 
The  fly-ball  regulator  also  varies  the  regulation  of  warm 
air  to  the  intake  pipe  in  order  to  maintain  a  normal  temper- 
ature of  air  admission;  and  a  water-cored  exhaust  port 
bridge  prevents  sizing  of  same  against  the  piston,  while  an 
air  passage  of  45-deg.  angle  to  the  cylinder  insures  scaveng- 
ing with  no  resistance  to  the  air  as  in  a  right-angle  passage 
deflector. 

The  above  improvements  in  connection  with  the  inherent 
advantages  of  40  per  cent  reduction  in  parts  and  weight, 
cheaper  fuel,  less  surface  to  lubricate,  an  explosion  each 
revolution,  with  no  valve  in  the  combustion  chamber,  make 
this  type  of  engine  the  ideal  and  ultimate  motor. 


Brake   Thermal  Efficiency 
Error 

By  R.  W.  A.  Brewer 

IN  Mr.  Clayden's  abstract  of  W.  F.  Brown's  article  on 
testing  engines,  page  620  of  The  Automobile,  Oct.  12, 
there  is  apparently  an  error  in  respect  to  the  brake  thermal 
efficiency. 

Direct  Values  Given 

It  is  stated  that  Fig.  4  shows  a  "curve  of  the  brake  thermal 
efficiency  taken  as  a  percentage  of  the  maximum  available 
efficiency  shown  in  Fig.  5."  A  study,  however,  of  the  curve  in 
question  would  show  that  the  values  given  are  direct  values 
and  indicate  the  proportion  of  the  total  fuel  which  actually 
appears  as  work  at  the  crankshaft  of  the  engine,  and  this 
is  of  the  order  of  20  to  25  per  cent  of  the  total  heat  in  the 
fuel.  Going  a  step  further,  the  curve  in  Fig.  4  shows  25 
per  cent  as  its  best  value  and  assuming  the  compression  ratio 
of  4  to  1,  the  "maximum  available"  from  Fig.  5  shows  about 
34  per  cent,  so  that  the  ratio  of  the  actual  to  the  maximum 
available  is  about  73.5  per  cent. 


A  Car  Unloading 
Platform 

A  T  the  right  is  illustrated  a  unique 
mm  device  for  saving  lime  in  unload- 
ing automobiles  from  freight  cars.  It 
is  the  int'cnlion  of  C.  A.  Dundas,  Stude- 
baker  dealer  in  Riverside,  Cul.  /(  eon- 
sists  simply  of  a  platform  on  a  level 
with  the  height  of  the  freight  car  floor, 
the  platform  being  on  wheels  and  mov- 
ing over  tracks.  The  automobile  is 
rolled  off  the  rear  of  the  freight  car 
and  onto  the  movable  platform,  the 
illustration  showing  one  car  which  has 
lust  been  rolled  on  the  platform  and  a 
second  in  readiness.  The  Santa  Ft 
railroad  officials  thought  so  welt  of  the 
scheme  that  they  have  made  arrange- 
ments with  Mr.  Dundas.  the  inventor. 
■  to  have  the  device  innfalled.  The  ttn- 
loading  of  automobiles  at  their  des- 
tinations has  long  involved  a  waste  of 
time,  which  is  eliminated  by  this  plat- 
form,  the  expense  involved  being  smalt. 
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Left — Englna  of  tha  Studebaker  four.  Illuitratlng  Junction  box  for  wiring  at  rear,  vertical  generator  mounting,  and  cnaln  drive  atartlng 
motor.    Right — Carburater  aide  of  engine  ehowe  the  arrangement  of  manlfolda  on  the  Studebaker  alx 

Studebaker  Continues  Four  and  Six 


Redesigned  Piston  and  Electrical  System  Chief 
Mechanical  Changes    New  Patent  Auxiliary  Seats 


STUDEBAKER  four-  and  six-cylinder  cars  are  to  be  con- 
tinued for  1917  with  several  minor  changes.  As  far 
aa  the  basic  design  is  concerned,  the  cars  are  un- 
altered, but  they  are  presented  this  year  with  better  finish, 
better  equipment,  and  better  engine  characteristics  than  last 
year,  at  a  price  increase  of  $130  on  the  six-cylinder  touring 
car  and  $55  on  the  four.  Both  of  these  are  seven-passenger 
cars  selling  respectively  for  $1,180  and  $940. 

From  an  exterior  standpoint,  the  most  striking  alteration 
in  the  Studebaker  cars  is  the  use  of  a  gunmetal  finish.  This 
is  a  twenty-five-operation  job  and  the  fender  trim  is  in  black, 
giving  a  distinctive  appearance  to  the  new  model.  Besides 
the  change  in  finish,  there  have  been  a  number  of  other  body 
improvements  designed  to  give  more  room  and  comfort  to  the 
passengers.  The  new  auxiliary  chairs  have  arms  and  are  an 
exclusive  Studebaker  design.  They  are  roomier  than  the 
previous  auxiliary  seats  and  instead  of  folding  up  behind 
the  front  seats  or  under  the  floor,  they  are  carried  beneath 
the  back  scat,  thus  when  the  auxiliary  seats  are  out  of  sight, 
as  far  as  appearance  is  concerned,  this  is  a  five-passenger  car. 

Another  innovation  is  the  use  of  a 
reversible  front  seat.  With  this  the 
passenger  seated  beside  the  driver 
can  sit  facing  the  tonneau  or  facing 
forward  as  he  desires.  Both  the 
front  scats  arc  covered  with  leather 
and  are  fitted  with  rol-e  straps  and 
are  adjustable  to  all  leg  lengths. 

Another  comfort  feature  is  the  use 
of  the  Blackmore  patented  storm 
curtains  which  open  and  close  with 
the  doors,  thus  giving  all  the  con- 
veniences of  an  inclosed  body  when 
the  side  curtains  are  in  place.  For 
those  who  desire  a  permanent  top  in 
winter  there  is  a  new  form  of  con- 
vertible which  is  made  exclusively  for 
the  Studebaker  product  and  which 
can  be  removed  readily  and  the  sum- 
mer top  substituted. 

Along  with  the  more  comfortable 


Naw 


body  and  the  better  finished  exterior,  the  interior  has  been 
given  a  considerable  amount  of  attention.  There  are  now 
door  pads  on  the  doors.  The  upholstery  is  all  in  semi-glazed, 
straight-grained  genuine  leather  with  curled  hair.  The 
tonneau  carpet  is  all  wool  and  bound  with  leather.  The  top 
is  silk  mohair  bound  with  leather  edging,  and  in  the  way  of 
interior  equipment  a  new  Yale  switch  lock  of  pin-tumbler 
type  has  been  added  to  guard  the  car  against  theft. 

Pistons  5  Ounces  Lighter 

Mechanically,  the  improvements  are  very  slight  and  only 
of  a  detail  nature.  Probably  the  most  important  is  a  reduc- 
tion of  YZVt  per  cent  in  the  weight  of  the  pistons,  making 
them  5  oz.  lighter  than  in  the  19 16  cars.  This  reduction  in 
weight  has  been  accomplished  by  milling  out  the  skirts. 

The  oil  pump  has  been  changed  slightly  in  the  way  of 
making  a  tighter  fitting  pump  which  has  increased  its  pump- 
ing ability.  The  rear  axle  has  been  stiffened  and  strength- 
ened, giving  a  higher  factor  of  safety  in  this  part,  and  in 
the  electrical  equipment,  improvements  in  the  design  have 
increased  the  cranking  power  by  l'» 
per  cent.,  this  increase  in  the  electric 
cranking  effort  being  due  to  improved 
winding  of  the  motor.  The  generator 
has  also  been  improved  by  alterations 
in  the  wiring  which  give  much  better 
charging  characteristics.  About  3 
amp.  increased  current  is  furnished 
the  battery  at  a  car  speed  of  l.r» 
m.p.h.,  while  the  maximum  charging 
rate  has  not  been  altered.  The  prac- 
tical result  of  this  change  as  it  con- 
cerns the  driver  is  that  the  slow  speed 
operator  will  get  better  charging 
performance  and  the  battery  will  not 
be  injured  by  the  foster  driver.  An- 
other detail  change  in  the  electrical 
equipment  is  in  the  headlamp  mount- 
ing by  means  of  which  the  lamp  can 
be  turned  and  fastened  in  any 
position. 


Studebaker  auxiliary  aaata  which  fold 
beneath  rear  aeata 


GoogI 


7,  1916 


THE  AUTOMOBILE 


975 


t,  the  outstanding  feature 
of  the  Studebaker  line  is  its  standardization.  The  four  and 
six  are  exactly  similar  in  design  throughout,  both  engines 
having  their  cylinders  cast  in  a  single  block  of  similar  dimen- 
sions, 3%  by  5  in.,  and  with  all  parts  similar  from  one  end 
of  the  chassis  to  the  other;  excepting  where  structural  di- 
mensions differ  on  account  of  the  difference  in  the  power 
plants. 

For  1916  Studebaker  cars  were  redesigned  and  a  consider- 
able number  of  alterations  were  made  in  the  power  plants. 
For  1917,  the  engines  which  were  introduced  have  been  con- 
tinued practically  without  a  single  change.  The  other 
Studebaker  characteristics  have  also  been  continued  this  year 
and  the  rear  axle  gearset,  cone  clutch,  and  Wagner  electric 
units  are  all  found  in  the  latest  models.  In  the  cars  of  191 B 
the  cowl  gasoline  tank  was  used  for  a  time,  but  this  was 


a  that  on  the  1917  models  there  is  a 
feed  from  the  rear  tank. 

Both  the  intake  and  exhaust  manifolds  are  on  the  left 1 
the  carbureter  carried  on  a  horizontal  flange  at  the  bottom 
of  the  intake  header.  A  particular  feature  of  the  intake 
manifold  is  in  the  smoothness  of  the  interior  surface  and  the 
elimination  of  sharp  bends.  The  hot  air  stove  is  attached 
to  the  exhaust  manifold  at  the  rear  of  the  engine  and  is 
carried  direct  to  the  air  intake  of  the  carbureter  by  a  flex- 
ble  tube. 


Cylinders  follow  conventional  design  as  illustrated  in  the 
sectional  drawings,  and  a  noteworthy  feature  of  the  con- 
necting-rods is  the  taper  from  top  to  bottom  in  order  to 
give  a  constant  strength  column  between  the  wrurtpin  and 


nginr  i«  iW«rH«n  of  rccipiooat- 
ing  ietighl.    Observe  the  large  water  MMH  round  the  valve* 
Thr   nmall  i  trie.  »how  the  roller  chain  drive  for  the  itartcr  and 
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Above— Convertible  design  or  Every- Weather  type  which  fits 
over  the   standard   touring    body.      Below — Side   view   of  the 
roadster  body  with  full  equipment 


Upper—  Studebaker  six-cylinder,  four  passenger  coupe.  Lower 
— Landau  roadster  which  makes  a  convenient  car  for  physicians 
and  professional  men 


the  crank  pin  bearing.  The  center  lines  of  the  connecting- 
rods  are  slightly  offset,  as  will  be  noted  from  the  longitudinal 
section.  In  the  six-cylinder  engine  the  crankshaft  is  carried 
on  four  main  bearings,  and  in  the  four  there  are  three  main 
bearings.  The  entire  assembly  of  piston,  rod  and  crank- 
shaft is  featured  by  high  strength  factors  secured  by  liberal 
dimensions.  The  wristpin  is  secured  in  the  piston  boas  by  I 
set  screw  and  the  bearing  bronze  for  the  upper  rod 
bearings  secured  in  the  upper  end  of  the  rod.  At 
the  lower  end  of  the  rod  there  are  four  alloy  steel 
boltR  provided  with  shims  between  the  cap  and  bear- 
ing for  adjustment. 

No  alteration  has  been  made  in  the  valve  action. 
The  camshaft  is  driven  by  helical  gears  directly 
from  the  crankshaft  and  the  tappets  are  the  same 
constant-diameter  units  adopted  last  year.  These 
cylindrical  pieces,  being  of  the  same  diameter  at 
the  bottom  as  they  are  at  the  top,  can  be  drawn 


from  the  crankcase  by  simply  lifting  the  valve  and  the  spring 
out  of  the  way. 

Lubrication  is  by  a  circulating  splash  system  with  a  gear 
pump.  The  oil  is  driven  from  the  crankcase  reservoir  through 
a  lead  running  the  entire  length  of  the  crank  case  with  a  duct 
to  each  of  the  main  bearings.  The  oil  is  forced  through  this 
and  the  pressure  under  which  it  is  being  fed  is  registered 
upon  a  gage  mounted  on  the  dash.  The  oil  passing  through 
the  entire  length  of  the  main  lead  flows  to  the  timing  gears 
and  acts  as  their  lubricant.  The  overflow  from  the  main 
bearings  enters  the  splash  troughs  where  it  is  picked  up  by 
the  scoops  at  the  bottom  of  the  connecting-rods. 

Electrically,  the  Studebaker  car  is  Wagner  equipped.  The 
starting  and  lighting  system  is  a  two-unit  outfit  with  the 
motor  and  generator  both  mounted  on  the  right.  The  gen- 
erator is  mounted  vertically  and  driven  from  the  helical  gears 
in  mesh  with  the  crankshaft  gear.  The  starting  motor  en- 
gages the  crankshaft  through  a  chain  drive  and  is  provided 
with  an  over-running  clutch  which  releases  the  starter  when 
the  engine  is  running. 

The  torque  exerted  on  the  crankshaft  is  over  200  ft.  lb.,  the 
energy  being  supplied  by  a  three-cell,  0-volt,  lOO-amp.-hr. 
Willard  battery  mounted  under  the  front  seat.  For  ignition 
there  is  a  Kemy  coil  and  distributer.  The  headlights  can  be 
focussed  on  any  spot  desired,  and  these,  together  with  the 
dimming  device,  speedometer  and  tail  lights  arc  controlled  by 
dash  switches. 

Single  Wire  System  Used 

Particular  attention  has  been  given  to  the  wiring  which  is 
a  single  system,  grounded-return,  with  the  wires  carried  in 
flexible  metal  conduits.  The  feature  introduced  last  year  of 
placing  a  junction  box  on  the  rear  right  side  of  the  engine, 
where  it  is  very  accessible,  is  continued.  All  the  wires  go  to 
this  box  and  there  are  practically  none  on  the  body  except 
to  the  control  apparatus  on  the  cowL  Four  screws  hold  the 
cover  plate  on  the  junction  box,  giving  access  to  any  of  the 
connections  for  the  entire  system.  When  the  body  is  re- 
moved from  the  chassis  there  is  no  need  to  make  a  number  of 
disconnections  and  furthermore  the  connections  should  not 
work  loose,  as  they  are  all  very  rigid.  The  entire  system 
operates  at  6  volts. 

The  clutch  has  a  pressed  cone,  the  facing  being  mounted  on 
easy-engaging  springs  and  the  throw-out  device  connected  to 
a  ball  bearing  collar.  The  drive  is  direct  from  the  rear 
clutch  member  to  the  gcarset  at  the  rear  through  a  1  5/16  in. 
alloy  steel  propeller  shaft  fitted  with  a  universal  at  each  end 
The  gearset  is  bolted  by  means  of  a  flange  to  the  pressed 
steel  housing  of  the  rear  axle  and  carries  on  its  left  side  a 
torsion  rod  which  connects  to  the  main  cross  member  of  the 
frame  just  behind  the  forward  end  of  the  propeller  shaft. 

There  are  also  two  radius  rods  which  are  attached  to  the 
side  members  of  the  frame  with  flexible  connections  to  allow 
for  rear  spring  action,  while  preserving  the  alignment  of  the 
rear  axle.    A  gear  reduction  at  the  axle  of  4  to  1  on  the 


Studebaker  series  18  seven -passenger  touring  car 


Digitized  by  Google 


December  7,  1916 


THE  AUTOMOBILE 


Plan  view  of  th*  series  11  Studebaker  six  -cylinder  chaaala,  showing  layout  of  driving  and  torque  member* 


four  and  3.7  to  1  on  the  six  is  employed.  The  three-quarter 
elliptic  spring  suspension  adopted  last  year  has  been  con- 
tinued, the  springs  being  underslung  beneath  the  axle.  On 
both  cars  they  are  51  in.  in  length  with  38- in.  front  springs. 

Wheelbaaea  Differ 

On  account  of  the  greater  engine  length  there  would  nat- 
urally be  a  longer  wheelbase  on  the  six  than  on  the  four. 
There  is  a  10-in.  difference  in  this  respect,  the  four  having 
102  in.  and  the  six  112  in.  The  tire  equipment  is  34  by  4 
straight  side  on  both  cars.  Non-skid  safety  treads  are  fur- 
nished in  the  rear,  while  each  car  Is  provided  with  a  tire 
carrier  at  the  rear  of  the  body,  together  with  an  extra  de- 
mountable rim.  The  wheels  are  artillery  type  covered  by 
heavy  pressed  steel  crowned  fenders  with  clear  running 
boards  covered  with  corrugated  rolled  aluminum.  The  brakes 
operate  on  a  15-in.  drum,  the  service  brake  having  a  2-in.  face 
width  and  being  a  contracting  type.  The  hand  brake  is  ex- 
panding and  has  a  1*4  -in.  face  width.  The  steering  gear  is 
an  irreversible,  full  worm-and-whcel  type. 


New  aldt  curtain  equipment  which  open*  with  the  doora 


The  body  line  is  complete  on  both  the  four-  and  six-cylinder 
chassis,  the  cars  now  listed  including  the  following: 

Four-cylinder  mndels: 

Chassis  alone   M50 

ttuadster   930 

Touring  Car    »40 

Every  .Wenlhrr  Cur  iCwivcrtiule)   1,140 

Landau  Roadster   1,150 

Six-cylinder  models: 

Chassis  atone    1.0)0 

Koadster    1,1*0 

Touring  Car   1.180 

Landau  Itoadtter   1.150 

Every-Weather  Car  (Convertible)   1.380 

Touring  Sedan   1.700 

Coupe   1.750 

Limousine    X.too 

Complete  equipment  is  included  in  the  purchase  price,  which 
in  all  cases  is  f.  o.  b.  Detroit.  The  upholstery  in  the  touring 
and  roadster  models  is  straight-grained  leather,  while  the 
sedan,  limousine  and  coupe  can  be  finished  in  many  different 
shades  and  patterns  with  bedford  cord  and  cloth  upholstering. 
The  side  seats  and  back  are  finished  in  the  same  quality  and 
workmanship  as  the  cushions.  In  the  sedan,  limousine  and 
coupe  the  carpet  matches  the  upholstering.  The  front  seats 
are  divided  and  shaped  to  fit  the  back. 

Windshield  Is  Adjustable 

One  of  the  features  of  the  equipment  is  the  windshield, 
which  is  a  special  adjustable  type  designed  to  fit  snugly  to  the 
body.  There  is  an  overlapping  portion  of  the  upper  glass 
which  shuts  out  rain  and  snow.  The  steering  wheel  is  18  in. 
in  diameter,  and  some  of  the  additional  equipment  includes 
the  leather  covered  instrument  board,  Stewart-Warner  mag- 
netic speedometer,  battery  indicator,  oil  pressure  gage,  car- 
bureter control,  gasoline  gage  on  rear  tank,  Yale  switch  lock, 
Sparton  horn  and  complete  set  of  tools. 


Pocket  Book  on  Gearing 

MANY  useful  tables  and  much  data  relating  to  gearing  is 
contained  in  a  little  booklet  issued  by  the  Van  Dorn  & 
Dutton  Co.,  gear  specialists  of  Cleveland,  Ohio,  which  they 
will  be  pleased  to  send  to  any  engineer  who  will  write  them 
for  a  copy.  Circular  pitch,  diametral  pitch  and  metric 
pitches  are  all  dealt  with  and  there  are  long  tables  of  con- 
version from  diametral  to  circular  giving  the  thickness  of 
tooth,  depth  of  cut,  etc.:  Formulas  for  strength  of  teeth 
and  general  information  concerning  bevel  and  spiral  gearing 
are  included. 
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exhaust  aide  of  the  new  elxteen- valve,  four-cylinder  unit  power  plant  which  la  a  feature  of  the  1917  White.    Note  power  tire  pump 

mounting  and  magneto  drive  aa  well  aa  Incloaed  fan  drive 


White  Four  Has  Sixteen  Valves 

Two  Wheelbase  Lengths  Provided  on  Otherwise 
Identical  Chassis — Valves  Are  Set  at  an  Angle 

(Continued  from  pag*  949) 


and  in  the  experimental  laboratory  regarding  the  necessity 
for  having  the  highest  possible  volumetric  efficiency  have 
been  applied.  As  pointed  out  in  the  recent  engine  review  in 
The  Automobile,  throughout  the  entire  industry  the  motor 
engineers  have  realized  that  the  way  to  success  along  the 
lines  of  thermal  and  mechanical  engine  efficiency  is  by  secur- 
ing the  closest  possible  approach  to  100  per  cent  filling  on 
the  intake  stroke.  The  White  company  sums  up  the  situation 
in  the  words,  "va!ve  efficiency  is  more  important  than  the 
number  of  cylinders,"  and  has  used  the  sixtecn-valvv  design 
to  attain  this  end. 

The  White  company  advances  nine  reasons  for  the  choice  of 
the  sixteen  valve  four.   These  are: 

1 —  Greater  volumetric  efficiency. 

2 —  Smaller  valves  for  the  same  area. 

3 —  Longer  duration  of  maximum  gas  flow. 

4 —  Cleaner  scavenging. 

6— Reduction  of  carbon  deposit. 

6 —  Reduction  in  number  of  times  tuning  is  necessary. 

7 —  Easiest  course  of  gas  flow. 

8 —  Elimination  of  dead  gas  pockets. 

9 —  Minimum  area  of  combustion  chamber  wall. 

The  chassis  is  made  in  two  wheelbase  lengths  of  137%  in. 
for  the  touring,  limousine  and  landaulet  and  124V4  in.  for 
the  runabout,  sedan  and  coupe.  With  the  exception  of  the 
wheelbases  the  two  chassis  are  identical. 

The  Unit  Power  Plant 

Combined  as  a  single  member,  the  engine,  clutch  and  gear- 
set  form  a  unit  power  plant  with  three-point  suspension. 
The  4 '4  by  5 94 -in.  T-head  cylinders  are  cast  in  a  single 


block  with  the  valves  located  at  the  four-corners  of  the 
square  about  the  cylinder  circle  in  the  plan  view.  The  cylin- 
ders are  cast  with  an  open  arch  between  the  second  and  third 
or  middle  two  cylinders,  for  lightness  this  also  serving  as 
a  factor  in  preheating  the  carbureter  air.  The  head  casting 
in  entirely  separate  and  contains  no  valve  plugs,  an  unusual 
fact  in  conjunction  with  a  T-head  engine.    The  spark  plugs 


Intake  aide  of  the  new  White  engine,  ahowlng  mounting  of 
carbureter  and  electrical  units 


f  Google 


December  7,  1918 


THE  AUTOMOBILE 


979 


Rear  and  view  of  the  White  alxteen-vatvc  unit  power  plant, 
•howlng  forward  unlveraal  and  control  member  mounting 

are  screwed  directly  through  the  head  and  fall  in  the  dia- 
metric center  of  the  cylinder,  thus  giving  a  symmetrical  area 
for  flame  propagation  and  freedom  from  gas  pockets.  When 
the  head  casting  is  removed  by  taking  out  about  fourteen 
studs,  the  spark  plugs  come  off  with  it 

Removing  the  head  exposes  the  valves  and  the  combustion 
chambers,  rendering  the  former  free  for  grinding  and  the 
latter  for  cleaning.  It  takes  15  min.  to  remove  the  head  and 
about  5  min.  to  take  off  all  the  side  cover  plates  for  the 
valves,  to  get  at  the  springs  and  adjusting  nuts. 

The  piston  and  rod  assemblies  are  what  would  normally  be 
expected  in  a  high-speed  engine  of  these  dimensions.  The 
pistons  are  aluminum  alloy  with  three  rings  and  other 
reciprocating  weights  have  been  kept  low.  The  rods  are 
drop-forged  I-beams,  and  the  crankshaft  is  carried  on  three 
main  bearings  which  are  lined  with  die-cast  babbitt.  The 
abaft  is  put  into  running  balance  by  a  series  of  counter- 
weights. 

There  are  two  independent  camshafts  each  carrying  eight 
cams.    These  are  driven  by  helical  gears  off  the  crankshaft. 


Canopy      for  UN 
when  roof  extension 
is  not  carried 


the  timing  gears  being  located  in  an  independent  case  at  the 
forward  end  of  the  crankcase.  Stiffness  is  a  feature  of  the 
camshaft  to  take  the  torsional  stress  of  the  eight  valve 
springs,  and  the  shaft  is  supported  in  five  bushed  bearings. 

Valves  Are  Set  at  an  Angle 

A  feature  of  the  valves  is  that  they  are  set  on  an  angle 
to  the  vertical  center  plane.  The  principal  reason  for  this 
being  that  it  reduces  the  size  of  the  combustion  space  and 
allows  ample  water  space  round  the  valves.  Lubrication  is 
by  the  full  pressure  system  without  splash.  The  pump  is  a 
gear  design  which  leads  the  oil  under  a  varying  pressure 
commensurate  with  the  speed  of  the  engine  to  the  main  bear- 
ings. The  shaft  is  hollow  and  the  crank  checks  are  also 
drilled,  lending  the  oil  directly  to  the  lower  rod  bearings 
under  pressure.  The  pistons  and  the  cylinders  are  taken 
care  of  by  the  spray  from  the  cranks  and  the  oil  then  re- 
turns through  a  double  bottom  strainer  to  the  aluminum 
crankcase  reservoir  in  the  bottom  of  the  crankcase.  All  the 
bearings  are  carried  in  the  upper  half  of  the  crankcase,  so 
that  when  the  pan  is  dropped  the  main  and  lower  rod  bear- 
ings are  accessible  for  adjustment.  By  dropping  the  pan 
and  removing  the  lower  rod  bearing  caps  the  piston  and  con- 
necting-rod assemblies  can  be  withdrawn  through  the  top  of 
the  cylinder,  thus  eliminating  the  necessity  for  removing  the 
cylinder  block. 

There  is  a  level  gage  on  the  side  of  the  crankcase,  oper- 
ated by  a  float  which  keeps  the  driver  informed  as  to  the  oil 
supply.  The  condition  of  the  feed  is  determined  by  the  pres- 
sure gage.  Former  White  cars  have  carried  the  oil  supply  in 
a  dash  reservoir.  In  keeping  with  the  accessible  design  of 
the  engine  there  is  a  removable  plate  through  which  the 
strainer  can  be  taken  from  the  crankcase  and  cleaned,  and 
there  is  also  a  hand  hole  which  allows  of  access  to  the  in- 
side of  the  case. 

Vacuum  feed  is  used  for  the  gasoline  system,  the  tank  be- 
ing mounted  at  the  rear.  The  carbureter  is  a  White  barrel 
type  of  throttle  bolted  to  a  new  design  of  intake.  There  is 
no  header  between  the  carbureter  and  the  intake  manifold  to 
which  it  is  attachd  by  a  horizontal  flange,  the  hot  air  passes 
through  the  arch  in  the  center  of  the  cylinder  casting  with 
a  new  type  of  adjustable  stove  attached  to  the  exhaust  pipe. 

Provision  for  Heavy  Fuel 

As  considerable  attention  is  being  paid  to  the  heavier 
grades  of  fuel,  the  stove  is  of  interest.  There  is  a  shutter 
valve  on  this,  the  air  thus  admitted  being  much  cooler  than 
that  which  enters  the  slot  directly  in  the  stove.  The  more 
the  shutter  is  opened  the  greater  the  supply  of  cool  air  ad- 
mitted, and  the  adjustment  naturally  depends  on  the  atmos- 
pheric temperature.  An  accessible  feature  on  this  adapta- 
tion of  the  White  carbureter  is  that  both  nozzles  can  be  re- 
moved as  a  unit  for  cleaning  by  taking  out  two  exterior 
bolts.  The  only  adjustment  on  the  carbureter  is  a  knurled 
nut  which  governs  the  proportions  of  the  mixture. 

Pump  circulation  is  used  for  the  cooling  water,  with  the 
pump  on  the  generator  shaft.    The  fan  is  a  built-up  alu- 


Whlte  1917  aeven-paeeenger  touring  car  which  la  fitted  with  the  new  alxteen- valve  four- 
cylinder  unit  power  plant.    It  sella  for  $4,600 
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minum  unit  with  six  blades  and  is  driven  by  silent  chain,  the 
latter  being  inclosed.  Adjustment  of  the  fan  drive  is  secured 
by  placing  the  fan  sprocket  on  an  eccentric  unit  which  is 
turned  by  a  rack  and  pinion  housed  in  the  chain  case.  There 
is  a  nut  connected  with  the  pinion  outside  the  case  and  when 
this  is  turned  the  adjustment  is  made  by  altering  the  center 
distance  between  the  fan  sprockets. 

Two-Unit  Electric  System 

For  lighting  and  starting  the  Leece-Neville  two-unit 
system  is  used  and  for  ignition  there  is  a  single  high-tension 
magneto.  The  generator  is  bolted  to  the  crankcase  at  the 
right  rear  end,  between  the  pump  and  generator,  which  are 
on  the  same  shaft,  there  are  two  flexible  couplings.  The 
junction  box  is  directly  on  the  top  of  the  generator. 

Bendix  gear  connection  is  used  between  the  electric  start- 
ing motor  and  the  flywheel  ring  gear.  Current  is  supplied  by 
•  12-volt,  75-amp.  Willard  or  Exide  storage  battery,  this 
voltage  being  used  throughout  all  the  circuits,  and  the  two- 
wire  system  is  employed. 

A  single  plate,  fabric-faced  clutch  running  in  oil  is  used. 
This  delivers  the  power  to  a  White  four-speed  gearbox 
which  is  over-geared  on  fourth.  The  shift  is  redesigned  and, 
for  the  first  time,  the  White  company  is  using  the  cane  type. 
The  shifter  is  mounted  on  the  cover  of  the  gearbox  following 
usual  unit  power  plant  practice.    The  gearset  is  carried  on 


ball  bearings  and  there  is  a  removable  plate  at  the  bottom  of 
the  box  through  which  the  layshaft  may  be  withdrawn,  sav- 
ing an  hour  at  least  on  a  repair  job  at  this  point. 

HotchkJss  Drive  Used 

Two  universals  and  a  telescopic  joint  are  used  in  the  drive 
to  the  semi-floating  rear  axle  and  the  hollow  shaft  is  of 
chrome  nickel  tube.  Both  torque  and  drive  are  taken  through 
the  (iO-in.  semi-elliptic  springs  which  are  underslung  beneath 
the  rear  axle.  The  drive  connection  is  at  the  front  end  of 
the  spring.  There  is  a  kick-up  in  the  rear  of  the  pressed 
steel  channel  frame.  The  brakes  are  on  the  rear  wheels  and 
the  tire  size  is  3?  by  5-in.  all  around  with  Goodyear  and 
Goodrich  cord  tires  optional.  The  extra  tires  are  carried  in 
the  rear  on  forged  brackets  bolted  to  the  frame  and  an 
extra  rim  is  furnished  as  regular  equipment  Steering  ia 
by  worm  and  sector. 

All  the  bodies  mounted  on  the  sixteen-valve  four-cylinder 
chassis  are  new.  The  touring  car  is  a  center  cowl  divided 
front  seat  design  with  sloping  windshield.  A  handy  point  is 
the  mounting  of  all  the  switches  and  the  carbureter  control 
on  the  steering  column.  The  color  finish  is  optional  within 
limits  and  there  is  a  new  design  of  one-person  top  which  the 
White  company  calls  the  Mono-top.  Full  equipment  includ- 
ing a  power-driven  tire  pump  is  included  in  the  purchase 
price,  which  for  the  touring  car  is  $4,600. 


Clutch    4^  Drives  in  Allen  Axle 


Differential  Replaced  by  Ratchet  Clutches 
Drive  on  Inner  Wheel  on  Turns 


I 


F  it  were  not  for  the  necessity  for  providing  a  reverse 
gear,  a  very  good  automobile  axle  could  be  made  by 
simply  driving  the  two  road  wheels  through  ratchet 
Hutches,  so  that  the  outer  wheel  on  a  turn  would  over-run 
the  inner  wheel,  the  latter  doing  all  the  driving.  Such  an 
axle,  however,  would  not  permit  of  reversing,  and  the  engine 
would  nut  be  driven  bj  the  car  in  coasting,  making  it  im- 
possible to  take  advantage  of  the  engine  friction  to  provide 
braking  efTect. 

The  Allen  Compensating  Axle  Mfg.  Co.,  Philadelphia,  Pa., 
is  about  to  place  on  the  market  a  new  design  for  passenger 
cars  or  trucks,  having  a  ratchet  drive  and  a  simple  auto- 
matic device  for  holding  one  of  the  rear  wheels  rigidly  to 
the  driving  mechanism  for  reversing  or  when  the  axle  drives 

the  engine. 

In  the  sectional  view  the 
sleeve  shown  in  black  is 
driven  by  the  bevel  gear  and 
drives  positively  the  two 
pieces  A  and  B  having 
ratchet  teeth  engaging  the 
parts  C  and  D  which  are  con- 
nected rigidly  to  the  road 
wheels.  The  springs  which 
hold  A  and  B  up  to  their 
work  are  seen  inside  the 
black  sleeve  on  the  left  and 
outside  on  the  right.  In  for- 
ward driving  the  springs 
keep  the  ratchets  engaged, 
but  when  a  turn  is  made  the 
outer  road  wheel  over-runs 
the  clutch  on  that  side  re- 
leasing against  its  spring.  It 
is  stated  that  the  click  of 
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be  heard  while  this  is  taking 


the  ratchet  cannot 
place. 

When  the  direction  of  drive  is  reversed  the  part 
E  ia  moved  to  the  right  by  the  action  of  the  pin 
and  helical  slot  shown.    This  causes  the  right  end 
of  E  to  engage  a  jaw  clutch  F  so  taking  the  drive 
direct  to  the  right  road  wheel.    This  happens  when 
the  reverse  gear  is  engaged  and  also  when  the  axle 
over-runs  the  engine.  During  the  engagement  of  this 
reverse  clutch  the  forward  clutch  B  releases  against 
its  spring,  but  the  clutch  at  the  other  end,  A  is 
held  out  of  engagement  positively,  being  drawn  back 
by  the  movement  of  E  as 
can  easily  be  seen  by  fol- 
lowing the  details  of  the 
drawing. 

As  soon  as  forward 
drive  recommences  the 
movement  of  the  pin  in 
the  helical  slot  releases 
the  reverse  clutch  and  al- 
lows the  main  clutches  to 
operate  as  before. 

With  this  axle  it  is  not 
possible  to  spin  a  wheel 
that  loses  traction,  so 
there  is  always  driving 

power  for  the  wheel  that  has  traction,  except  on  the  reverse 
where  only  one  wheel  can  be  used.  It  is  claimed  that  the 
extensive  tests  to  which  the  experimental  axles  have  been 
put  on  heavy  touring  cars  show  that  the  elimination  of  the 
usual  differential  reduces  the  tendency  to  skid  on  applying 
brakes  almost  to  vanishing  point,  since  locking  one  brake 
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Section  through  the  Allen  com- 
peneating  axle,  shouting  the 
principle  o/  the  ratchet  driv« 
rmp toyed.  The  ileeve  indicated 
by  black  i*  driven  by  the  bevel 
gear  and  furnishes  a  ponttv« 
drive  for  the  piece*  A  and  B 
ushlck  engage  V  and  t>.  rigidly 
connected  to  the  road  wheel*  by 
ratchet  teeth.  Springe  hold  A 
and  B  under  tension.  For  re- 
versing and  when  the  axle  drive* 
the  engine,  the  part  S  engages 
the  jaw  clutch  F.  thus  impart- 
ihe  drive  direct  to  the  right 
road  wheel 


cannot  put  a  reverse  drive  on  the  other.  It  is  planned  to 
produce  the  Allen  axle  as  a  replacement  part  for  several  of 
the  popular  cars  and  also  as  a  manufacturing  proposition. 


Elegance  in  New  Dodge  Convertible  Sedan 


DESIGNED  for  use  in  either  Sum- 
mer or  Winter,  the  new  convert- 
ible sedan  brought  out  by  Dodge  Bros., 
Detroit,  is  marked  by  conservative  lines 
in  which  the  influence  of  the  latest 
American  and  European  body  styles  is 
evident.  The  color  scheme  of  the  in- 
terior is  gray  with  a  bluish  tint,  a 
striped  effect  being  carried  out  in  the 
upholstery,  curtains  and  flexible  robe 
cords,  with  carpet,  front  compartment 
floor  and  running  board  coverings  also 


gray.  Cushions  are  of  the  Turkish 
type,  upholstered  in  gray  and  trimmed 
with  narrow  lace.  All  fittings  are 
nickel  fitted  and  there  is  flush  dome 
light.    The  front  seats  are  divided. 

The  rear  side  windows  may  be  re- 
moved and  concealed  in  a  narrow  com- 
purtment  in  the  back  of  the  rear 
cushion.  The  other  windows  lower  out  of 
sight  and  the  pillars  may  be  carried  un- 
der the  rear  seat.  The  sedan  sells  for 
Sl.lSo,  f.o.b.  Detroit 
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Four  -  Cylinder  Best  Tractor  Engine 

Tests  of  a  Number  of  Engines  Show  Great  Variations 
in  Performance  —  Valve  Timing  Varies  Greatly 


THE  following  gives  the  gist  of  an 
interesting  account  of  investiga- 
tions into  the  efficiency  of  tractor 
engines,  and  is  extracted  from  a  paper 
presented  at  the  December  meeting  of 
the  A.  S.  M.  E.  While  many  other  en- 
gineers may  not  agree  with  the  authors' 
conclusions,  they  have  compiled  their 
data  carefully  and  the  tables  give  infor- 
mation that  cannot  fail  to  be  of  value  to 
tractor-engine  manufacturers. 

Authors'  Conclusions 

From  the  results  of  this  investigation 
the  authors  have  derived  the  following 
general  conclusions: 

The  four-cylinder  motor  is  better 
adapted  for  belt  work  on  account  of 
the  greater  number  of  impulses  per 
revolution. 

The  single-cylinder  motor  and  the  two- 
cylinder  motor  operate  better  than 
the  four-cylinder  motor  with  fuels 
heavier  than  gasoline. 

Carbureter  Requirements 

Carbureters  now  used  are  satisfactory 
for  gasoline,  but  a  carbureter  jack- 
eted with  heat  from  exhaust  gases 
should  be  employed  when  operating 
.  with  kerosene  or  with  the  heavier 
fuels. 

The  ordinary  automobile  motor  is  too 
light  for  traction-engine  work.  The 
traction-engine  motor  should  oper- 
ate at  lower  piston  speeds  than  the 
automobile  motor.  Motors  operating 
at  piston  speeds  of  700  to  900  ft  per 
minute  are  giving  satisfaction. 

Vertical  Engines  Preferable 

The  vertical  types  of  motors  are  pref- 
erable on  account  of  longer  life  and 
greater  accessibility. 

The  valve-in-the-head  type  of  motor 
has  the  more  efficient  combustion 
space  and  is  to  be  preferred  to  the 
T-head  or  L-hcad  types. 

The  combination  of  the  forced  feed  and 
splash  oiling  system  gives  good  re- 
Jump  Spark  Ignition 

The  jump-spark  system,  on  account  of 
its  mechanical  simplicity,  is  the  best 
system  of  ignition  for  traction  en- 
gines of  more  than  one  cylinder. 


By  A.  A.  Potter  and  W.  A.  Buck 

The  fuel-economy  range  is  from  about 
1.30  lb.  per  brake  horsepower  per 
hour  at  one-fourth  load  to  about  0.7 
lb.  per  hour  at  full  load.  The  fuel 
consumption  in  pounds  per  brake 
horsepower  per  hour  is  very  nearly 
the  same  for  both  gasoline  and 
kerosene. 

Thermal  Efficiencies 

The  thermal  efficiencies  at  full  load 
vary  from  14.88  to  19.8  per  cent  for 
gasoline  fuel,  and  from  13.7  to  15.97 
per  cent  for  kerosene. 


The  results  of  the  tests  relating  to 
fuel  consumption  and  thermal  efficiency 
are  given  in  Table  2.  The  lower  fuel 
economy  of  the  tests  recorded  for  engine 
A  as  compared  with  teste  on  engine  B 
(the  same  engine)  was  due  to  the  differ- 
ence in  the  spark  advance.  During  the 
operation  of  engine  A  a  greater  spark 
advance  was  used,  and  more  cooling 
water  had  to  be  injected  into  the  cylin- 
der with  the  fuel  to  prevent  preignition. 
Water  injection  had  to  be  used  also  dur- 
ing the  tests  of  several  engines  with 
gasoline  fuel  (engines  D,  E  and  F). 


Table  2.    Fuel  Consumption  and  Thermal  Efficiency  of  the  Traction- 
Engine  Motors  Tested 
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Table  1.    Particulars  of  the  Traction-Engine  Motors  Tested  and  the  Fuels  Used 
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In  the  caRe  of  several  enuines  the  valve 
setting  had  to  be  changed  before  satis- 
factory operating  conditions  could  be  se- 
cured. In  one  case  the  preliminary  tests 
indicated  that  the  carbureter  was  too 
small  for  the  engine.  In  order  to  facili- 
tate comparison  of  various  types  the  mo- 
tors of  the  tests  were  grouped  as  fol- 
lows: 

Group  I — Motors  which  develop  at  full 
load  15  to  26  hp.  on  brake  The 
testa  recorded  for  motors  H,  J,  K, 
L  and  M  are  included  in  this  group. 

Group  II — Motors  which  develop  26  to 
51  b.hp.  In  this  group  belong  the 
motors  recorded  in  the  tables  as  D, 
E,  F  and  G. 

Group  III — Motors  which  develop  more 
than  51  b.hp.  The  tests  recorded  for 
motors  A,  B  and  C  represent  this 
group. 

Average  Fuel  Economy 

The  average  fuel  economy  for  the  va- 
rious groups  appears  in  the  table  at  the 
right. 

From  the  data  on  Group  I  and  Group 
III  Table  3  has  been  computed.  Compu- 
tations could  not  be  made  for  Group  II, 
as  the  engines  in  this  class  were  not  op- 
erated on  kerosene.  Table  .1  shows  the 
advantages  of  the  kerosene-burning  en- 
gine. Considering  Group  I,  10.07  gal.  of 
kerosene  will  deliver  as  much  power  as 
10  gal.  of  jrasoline.  With  kerosene  at 
10  cents  per  gallon  and  gasoline  at  20 
cents,  the  cost  with  gasoline  fuel  will  be 
1.99  times  that  with  kerosene  fuel  for 
the  same  power  developed.  Considering 
Group  III,  12.32  gal.  of  kerosene  will  de- 
liver as  much  power  as  10  gal.  of  gaso- 
line. This  gives  a  ratio  of  1.02  to  1  with 
prices  of  fuel  at  10  cents  per  gallon  for 
kerosene  and  20  cents  for  gasoline.  The 
advantages  of  the  kerosene  engine  are 
offset  to  a  greater  or  less  decree,  de- 
pending upon  the  operator,  by  the  added 
trouble  in  handling.  The  life  of  the  mo- 
tor will  also  be  somewhat  shortened 
when  using  kerosene  fugl.  To  this  should 
be  added  the  lower  reliability  with  the 


heavier  fuel.  In  some  work  done  by 
traction  engines  reliability  is  the  main 
factor. 

Valve  Timing 

A  study  of  the  valve  timing  of  the  dif- 
ferent motors  in  these  tests  shows  no 


uniformity,  except  that  the  majority  of 
the  motors  are  so  timed  that  the  inlet 
valve  does  not  open  until  after  the  ex- 
haust valve  is  closed.  The  timing  given 
in  Table  4  is  offered  as  a  result  of  the 
authors'  study  and  experience  with  trac- 
tion engines. 


TABLE  SHOWING  AVERAGE  FUEL   ECONOMY  FOR  THREE  MOTOR  GROUPS 

lvr  Cent  of  |."Uel  Con.iumpilon.  Lb.  per  B.H.P.  per  Hour 

Full  I.oiiil                  Oaaoltne  Kerosene            Gasoline          (iamlino  Kerosene 

Group                                I  I                      II                     III  111 

So                                  1.853  UN                   MM                   1-47  1.827 

se                         i, H7  LJii             o.m             0.91  i. is« 

78                                  0.940  1.044                   0.7«7                   0.7*  1.013 

100                                    0.K1S  0.935                    0.J2Q                    «,7J  0.»77 


TABLE  3 — COST  OF  TRACTION-ENGINE  POWER  WITH  GASOLINE  AND  KEROSENE 
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TABLE 


VALVE  TIMING  FOR  MOTORS  OF  TRACTION  ENGINES 

nlet  Valve- 


/   Exhaust  Valve  s  ,  

Speed  of  <  tpens  bffore  Closes  after  Orens  after 

Motor.  r.p.lii.  outer  center  Inner  center  Inner  center 

2"0    20*  to  28'  f  to  3*  0*  to  3* 

300    22'  to  27*  0*  to  5"  2*  to  5* 

400    17' to  32"  2*  tn  5*  2*  to  7" 

500    30"  to  35'  4'  to  8*  6*  lo  10" 

800    35*  to  40'  4*  to  8"  8*  lo  12' 

700    40*  to  45*  6'  to  10*  10"  lo  12* 

800    «•  to  l#*  «•  to  10'  10*  to  12' 


Clones  after 
outer  center 
ii'  to  20* 
15"  lo  20* 
15*  10  20* 
18'  to  23* 
18*  to  23* 
20'  to  25" 
20"  lo  25* 


Dolly  Madison 


Four- Passenger  Roadster 


Mad*  by  Madlaon  Motors  Corp.,  Anrjer. 
•on,  Ind.   The  engine  Ii  a  six-cylinder, 
3>/a  by  i  In..  Rutenber.    Price  $1,150 
f.o.b.  Anderson 
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Should  Study  Car  Balance 

Roadworthiness  Equivalent  of  Seaworthiness 
and  Different  from  Roadability— Proper  Distri- 
bution of  Weight  on  Front  and  Rear  Axles  Vital 

By  "  Mercury  " 


WHEN  a  naval  architect  undertake!  the  design  of  a 
vessel,  he  must  know  accurately  the  weight  and 
position  of  every  bit  of  material  which  will  enter 
into  the  construction.  The  sum  of  the  weights  must  be  ex- 
actly the  displacement  on  which  he  has  figured,  to  bring  the 
ship  to  the  water  line  he  has  laid  down;  they  must  be 
equally  disposed  on  each  side  of  the  center  line,  so  that  she 
will  float  on  an  even  keel;  they  must  be  properly  distributed 
fore  and  aft,  so  that  she  may  ride  easily  on  the  waves.  Too 
much  weight  in  the  bow  or  the  stem  will  make  her  steer 
wildly  or  plunge  heavily  into  the  seas;  a  lateral  concentra- 
tion of  the  weight  will  cause  her  to  roll  violently;  while  if 
her  center  of  gravity  is  too  high,  she  may  be  in  danger  of 
being  rolled  over  by  a  beam  sea,  a  menace  to  the  lives  of 
her  crew  and  the  safety  of  her  cargo.  In  every  part,  the 
exact  distribution  of  the  weight  must  conform  to  the  rules 
of  science  or  the  dictates  of  judgment  and  experience. 

Weight  Distribution 

So  this  question  of  weight  distribution  has  become  as  much 
a  part  of  the  work  of  those  who  design  the  carriers  of  the 
sea,  as  the  determination  of  form,  power  and  strength.  In 
the  design  of  the  carriers  of  the  land,  it  has  received  con- 
siderably less  attention,  although  there  seems  to  be  little 
doubt  that,  as  the  distribution  of  weight  in  a  ship  affects 
the  seaworthiness  of  the  vessel,  so  the  distribution  of  weight 
in  an  automobile  affects  its  "roadworthiness."  Perhaps  some 
of  this  lack  of  attention  may  be  explained  by  the  fact  that 
while  water  is  a  yielding  medium  which  quickly  makes  ap- 
parent any  defects  in  the  distribution  of  the  weights,  the 
automobile  rests  on  a  solid  base,  and  defects  of  this  nature 
are  not  so  readily  discoverable.  Perhaps  also,  "roadworthi- 
ness" is  such  on  indefinable  thing  that  it  is  difficult  to  formu- 
late any  rules  in  regard  to  it. 

On  the  other  hand,  seaworthiness  is  also  an  indefinable 
thing,  but  although  its  attainment  was  for  centuries,  and 
still  is,  largely  a  matter  for  judgment  and  experience,  never- 
theless, many  logical  thorics  and  some  exact  rules  have  been 
produced  that  have  well-nigh  revolutionized  the  art  of  ship 
design.  While  we  can  hardly  expect  theories  and  rules  to  be 
propounded  within  a  few  years,  which  in  a  similar  case 
have  required  centuries  for  their  production,  nevertheless  so 
many  and  such  active  minds  have  in  recent  years  been  con- 
centrated upon  automobile  design  and  so  much  energy  and 
wealth  have  been  devoted  to  the  attainment  of  perfection  in 
automobiles,  that  it  seems  remarkable  that  moro  serious 
attention  has  not  been  given  to  this  particular  subject  of  the 
distribution  of  weight. 

Old  Models  Often  Superior 

Many  of  our  latest  and  most  up-to-date  designs  suffer 
from  this  lack  of  attention,  which  is  made  only  more  ap- 
parent by  their  high  degree  of  refinement  in  other  directions. 
The  ability  to  attain  a  high  speed  is  a  very  useless  accom- 
plishment if  that  speed  can  only  be  attained  on  a  road  like 
a  billiard  table.  Many  a  fine  modern  car  that  runs  with  the 
silence  of  an  electric  motor  and  that  will  show  a  fine  turn  of 
speed  on  the  testing  track,  is  put  to  i-hame  on  the  rond  by 


some  lumbering  old  Simplex  or  Fiat  that  rolls  past,  into  the 
ditch  and  out  again,  with  hardly  a  tremor,  maintaining  over 
all  kinds  of  road  surfaces  a  speed  which  the  other  would 
not  daro  to  attempt.  A  plain  board  seat  on  a  well  balanced 
car  may  be  moro  comfortable  than  the  most  luxurious  up- 
holstery on  a  car  that  bounces  all  over  the  road. 

This  is  not  entirely  a  matter  of  springs,  as  many  people 
seem  to  think.  One  car  that  I  have  in  mind,  although  very 
well  sprung,  is  often  at  a  disadvantage  simply  on  account 
of  the  excessive  weight  of  its  rear  axle.  Another  very 
popular  car  is  a  positive  menace  to  its  occupants  and  to 
other  road  users  because  of  the  high  position  of  its  center  of 
gravity,  and  I  have  personally  witnessed  serious  accidents 
which  were  attributable  solely  to  this  defect.  Again,  many 
chassis  are  entirely  satisfactory  when  fitted  with  heavy  tour- 
ing or  limousine  bodies,  but  buck  like  bronchos  when  equipped 
as  runabouts,  while  some  touring  cars  that  arc  quite  com- 
fortable with  their  full  complement  of  passengers  are  very 
uncomfortable  with  only  the  front  seats  occupied. 

Among  the  many  advantages  of  the  multi-cylinder  V-shaped 
engines,  their  compactness  has  often  been  cited,  but  it  is  also 
a  fact  that  the  great  weight  of  the  engine  concentrated  so 
far  forward  in  the  chassis  has  caused,  in  some  cases,  cars 
fitted  with  this  type  of  engine  to  steer  very  wildly  at  high 
speed.  Instances  could  be  multiplied  where  "readability"  has 
been  obtained  at  the  expense  of  "roadworthiness."  It  is  said 
that  before  the  last  British  Tourist  Trophy  race,  a  com- 
petitor who  had  *  very  light  car  with  a  very  heavy  engine, 
arranged  the  engine  to  be  movable,  and  by  successive  trials 
found  the  position  of  the  engine  in  the  chassis  which  would 
allow  his  car  to  maintain  iU  best  speed  under  the  very  vary- 
ing conditions  of  the  roads  in  the  Isle  of  Man. 

General  Rules  Possible 

These  instances  simply  point  to  the  importance  of  this 
subject.  While,  of  course,  the  wide  variations  in  detail 
design  make  impossible  an  absolute  standardization  of  the 
weight  and  position  of  each  unit  which  enters  into  the  con- 
struction, nevertheless  it  would  appear  that  some  general 
rules  could  be  laid  down  for  the  position  of  the  center  of 
gravity,  of  the  whole  car,  for  the  proportions  which  the 
weights  of  the  various  units  should  bear  to  one  another  and 
to  the  weight  of  the  car  as  a  whole  and  for  the  positions  of 
these  weights  with  respect  to  the  center  of  gravity,  to  ob- 
tain the  best  balance  and  most  satisfactory  performance. 
Such  an  apparently  elemental  question  as  the  proportion  of 
the  total  weight  which  it  is  advisable  to  carry  on  the  rear 
wheels  is  far  from  answered  in  the  minds  of  most  of  us,  and 
yet  experience  can  readily  supply  a  figure,  which  if  not  an 
inflexible  rule,  represents  at  least  a  satisfactory  solution. 

Years  ago,  the  designer  of  the  famous  Lanchester  cars,  to 
whom  we  owe  the  introduction  of  the  worm-drive  and  the 
wire  wheel  on  modern  cars,  aroused  considerable  controversy 
by  his  original  views  on  the  proper  distribution  of  weight, 
but  since  that  time  so  little  has  been  added  to  his  investiga- 
tions, that  I  think  it  would  be  extremely  interesting,  as  well 
as  instructive  to  many  of  us,  to  have  the  opinions  both  of 
designers  and  of  users  on  this  subject- 
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Has  1905  Overhead  Valve  Peerless 


EDITOR  The  Automobile: — I  have  an  old  four-cylinder 
overhead  valve  Peerless,  No.  915,  type  11.    Can  you  tell 
me  about  what  year  it  was  made? 
2 — What  is  the  gear  ratio  in  fourth? 
'—What  is  the  horsepower  rating  and  the  r.p.m.  of  the 

4— What  is  the  displacement  of  the  pistons?       E.  A.  F. 
Philadelphia,  Pa. 

— This  car  was  produced  during  the  season  of  1905. 

2 —  The  total  gear  reduction  on  fourth  speed,  which  is  di- 
rect drive,  is  4  2/7.  The  maximum  gear  speed  would,  of 
course,  be  very  difficult  to  determine  on  a  car  as  old  as  this 
without  some  knowledge  of  its  present  condition. 

3 —  Approximately  34  hp.  figured  at  1000  ft.  piston  speed, 
or  roughly  1100  r.pjn. 

4 —  The  piston  displacement  is  about  369  cu.  in. 

Removing  Tar  from  Car  Bodies 

Editor  The  Automobile:— Supplementing  my  previous 
communication  with  reference  to  removing  tar  from  automo- 
bile bodies,  as  it  is  a  fact  because  tars  are  readily  soluble  in 
raw  linseed  oil,  it  is  only  necessary  to  apply  the  oil  thoroughly 
in  order  to  dissolve  the  pitch,  and  any  convenient  method  of 
applying  the  oil  that  will  not  scratch  the  painted  surface  will 
be  found  satisfactory. 

Would  suggest,  however,  that  the  painted  surface  first  be 
washed  so  as  to  remove  all  grit,  then  after  same  is  dried 
apply  the  linseed  oil  with  a  soft  rag,  gently  removing  the 
spots  of  tar  or  pitch,  and  they  will  dissolve  and  come  away 
from  the  painted  surface  without  damage  to  same.  Then 
after  the  pitch  has  been  thoroughly  dissolved,  so  that  the 
painted  surface  appears  to  be  free  from  same,  due  to  the 
combination  with  the  oil,  then  apply  the  ordinary  wash  of 
soap  and  water  to  remove  the  oil.  This  practice  will  be  found 
more  satisfactory  than  any  other  method  I  have  ever  known 
and  is  very  easy  to  apply.  H.  A.  M. 

Philadelphia,  Pa. 

Cannot  Change  Steamer  to  Gas  Car 

Editor  The  Automobile: — I  have  a  model  0.0  White 
steamer  which  has  been  run  about  7000  miles.  Would  it  be 
advisable  to  change  it  into  a  gasoline  car  if  a  suitable  engine 
could  be  bought?  D.  O.  W. 

Marshfield,  Ore. 

— It  is  not  practical  to  change  your  steamer  into  a  gaso- 
line car.  Many  persons  have  tried  to  do  so  in  spite  of  advice 
that  it  cannot  be  done  with  any  degree  of  efficiency.  You 
would  need  a  new  radiator,  engine,  clutch,  transmission  and 
rear  axle,  to  say  nothing  of  necessary  changes  in  the  frame. 
The  axle  is  high  geared  and  not  the  right  type  for  a  gasoline 
car. 

Timing  for  Model  17  Buick 

Editor  The  Automobile:— Kindly  give  valve  timing  for 
the  model  17  Buick. 

Marysville,  Ohio.  M.  M.  Car  Co. 

— The  valves  for  the  model  17  Buick  will  be  correctly  timed 
when  the  exhaust  valve  closes  when  piston  is  1/16  in.  past  its 


upper  dead  center  position  and  inlet  valve  opens  when  piston 
is  3/32  in.  past  its  upper  dead  center.  These  measurements 
should  be  taken  with  a  clearance  of  0.010  in.  between  ends  ot 
valve  stems  and  rocker  arms  when  both  valves  are  fully 


Wiring  Diagram  of  1910  Pierce  48 

Editor  The  Automobile: — Kindly  give  wiring  diagram  of 
a  1910  Pierce  48  connecting  up  the  coil  with  the  battery  and 
commutator,  the  original  outfit  of  the  Pierce-Arrow  being 
used.  I  have  been  starting  on  the  magneto  and  would  like 
to  have  the  battery  to  start  on  for  the  winter.  H.  C. 

Brooklyn,  N.  Y. 

— Wiring  diagram  of  1910  Pierce  48  is  illustrated  in  Fig.  1. 

Avoid  Stopping  on  Main  Highway 

Editor  The  Automobile: — A  remarkable  demonstration 
of  the  wisdom  of  adopting  and  constantly  living  up  to  the 
principle  of  Safety  First  was  given  an  automobilist  of  East 
Orange,  N.  J.,  recently.  By  exercising  a  little  forethought 
he  no  doubt  saved  his  wife's  life  and  placed  her  in  a  position 
to  safeguard  his.  On  the  side  of  a  new  and  quite  slippery 
road  near  Millburn,  N.  J.,  this  gentleman  was  busy  placing 
on  his  automobile  when  the  thought  occurred  to  him 
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Fig.  1— Wiring  diagram  of  1910  Pierce- Arrow 
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that  his  wife,  who  was  standing  beside  him,  was  in  a  dan- 
gerous position  in  the  event  of  a  car  skidding  into  his. 

Almost  immediately  after  acting  on  his  advice  and  step- 
ping to  the  side  of  the  car,  a  warning  cry  from  her  gave 
him  sufficient  time  to  step  out  of  the  way  and  avoid  being 
struck  by  a  large  touring  car  which  was  skidding  sideways 
and  struck  the  rear  end  of  his  car  with  great  force.  The 
impact  drove  his  car  ahead,  it  afterward  taking  a  course  at 
right  angles  over  an  embankment  down  into  a  field. 

This  experience  teaches  automobilists  that  it  is  a  very  wise 
precaution  and  in  obedience  to  the  principle  of  Safety  First 
to  drive  into  a  side  street  or  roadway  when  conditions  on 
main  thoroughfares  are  dangerous  and  there  stop  for  any 
needed  purpose. 

The  fact  that  a  part  of  your  car  is  likely  to  stand  in  the 
way  of  passing  cars  making  it  necessary  for  the  drivers  to 
turn  to  one  side,  or  possibly  put  on  brakes,  to  allow  traffic 
from  opposite  direction  to  pass — in  either  case  inviting  a 
skid — makes  the  above  rule  a  wise  one  to  follow. 

East  Orange,  N.  J.  H.  J.  B. 

How  Delco  Ignition  System  Operates 

Editor  The  Automobile: — The  Delco  ignition  on  the  1916 
Cadillac  has  been  a  puzzle  to  me  for  a  long  time.  I  have 
read  instruction  book  as  well  as  other  books  on  it  and  still 
do  not  get  it.  Please  tell  me  how  the  current  travels  from 
the  battery  to  the  plugs.  Do  the  two  breaker  points  break 
a  primary  circuit  or  does  one  break  the  primary  and  the 
other  a  secondary?  Does  the  current  come  from  the  battery 
continuously  even  at  high  speeds  or  from  the  generator? 

Brooklyn,  N.  Y.  H.  A.  G. 

— Current  comes  from  the  battery  to  each  of  the  breakers. 


One  breaker  cares  for  one  set  of  four  cylinders  and  the 
other  for  the  other  set.  No  current  is  passing  except  when  the 
one  or  other  of  the  contacts  is  closed.  When  either  pair  of 
contact  points  come  together  the  battery  current  passes 
through  the  primary  winding  of  an  induction  coil.  As  soon 
as  the  points  separate  again  the  effect  of  stopping  the  flow 
of  current  suddenly  like  this  is  to  cause  a  very  high  voltage 
current  to  be  generated  in  the  secondary  winding  of  the  in- 
duction coil.  This  high  voltage  current  goes  to  the  high 
tension  distributer  and  this  sends  the  discharge  to  the  proper 
spark  plug. 

In  an  induction  coil  there  is  no  connection  between  the 
primary  and  secondary  coils.  The  former  is  a  short  coil  of 
fairly  thick  wire,  and  outside  this  a  great  length  of  fine  wire 
is  wound.  When  current  flowing  through  the  inner  coil  is 
stopped  a  "surge"  of  high  tension  current  is  generated  in  the 
thin  wire  coil  and  the  voltages  are  roughly  in  proportion  to 
the  lengths  of  wire  in  the  respective  coils. 

At  low  speeds  and  at  high  speeds  current  is  supplied  by 
the  generator,  but  it  passes  through  the  battery  first.  The 
battery  is  like  a  tank  of  water  kept  full  all  the  time  by  a 
pump,  the  generator  being  the  pump. 

1910  Herreshoff  Multiple-Disk  Clutch 

Editor  The  Automobile: — Will  you  kindly  advise  the 
number  of  disks  in  the  multiple-disk  clutch  of  the  Herreshoff 
unit  power  plant  in  the  11*10  or  1911  runabout?  Also,  please 
give  the  best  timing  for  the  engine.  Wm.  M.  L. 

Paterson,  N.  J. 

— There  are  fifteen  driven  and  fifteen  driving  disks  in  the 
clutch  of  the  Herreshoff  1910  and  1911  runabout.  We  are 
unable  to  furnish  the  timing  of  the  motor. 


A  2000-Hp.  Crash  at  100  M.P.H. 


THE  accompanying  illustrations  of  Jackson's  car  wrecked 
in  the  thirteenth  lap  of  the  Grand  Prize  road  race  held 
at  Santa  Monica,  Cal.,  Nov.  18,  demonstrate  the  enormous 
amount  of  energy  stored  up  in  the  rapidly  moving  car  as 


well  as  the  danger  of  modern  high-speed  racing  cars  travel- 
ing on  ordinary  streets  and  roadways.  This  machine  was 
moving  at  100  m.p.h.  and  probably  weighed  at  least  3000 
lb.  It  would  then  possess  a  kinetic  energy  of  1,007,390  ft--lb. 
If  this  was  dissipated  in  1  sec.  as  the  car  struck  the  tree, 
work  would  be  done  at  the  rate  of  nearly  2000  hp.  The  force 
of  the  blow  when  the  car  hit  the  tree  is  equivalent  to  a  blow 
from  a  weight  of  1  ton  falling  freely  for  600  ft. 

The  car  hurdled  the  concrete  curb,  smashed  two  trees,  one 
of  which  fell  on  a  moving  picture  operator,  killing  him,  and 
demolished  a  refreshment  stand,  killing  the  woman  occupant 
and  a  spectator  standing  nearby.  The  car  finished  by 
wrapping  itself  around  a  third  tree,  cutting  Jackson's  body 
in  two  and  hurling  his  mechanic,  John  Ghianda,  40  ft,  seri- 
ously injuring  him.  Wreckage  broke  a  woman  spectator's 
arm  and  injured  u  man. 
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Perry  Lock  Steering  Wheel 

BESIDES  in  a  complete  steering 
wheel  for  any  car,  Perry  locks  arc 
supplied  to  be  mounted  under  the 
steering  wheel  on  Ford  ears.  As  shown 
in  the  illustration,  the  complete  steering 
wheel  is  a  very  neat  construction,  the 
locking  mechanism,  consisting  of  a  hexa- 
gon and  a  hub  which  is  rigidly  keyed  to 
the  steering  post,  being  integral  with  the 
spider  hub.  When  the  car  is  locked,  a 
key  being  used,  the  steering  wheel  has 
no  connection  with  the  steering  column 
and  is  free  to  spin  like  a  top,  but  when 
the  wheel  is  in  the  driving  position  it  is 
securely  engaged.  Different  keys  arc 
supplied  for  every  lock. 

The  device  for  Fords  consists  of  a 
collar  containing  a  locking  device  on  the 
same  principle  as  that  used  in  the  com- 
plete wheel,  the  steering  wheel  being 
locked  out  of  engagement  with  the 
column.  When  in  driving  position  the 
wheel  is  held  as  rigidly  as  if  the  lock 
were  not  used.  In  installing  the  lock  no 
change  is  necessary  except  the  replace- 
ment of  the  gear  housing  directly  under 
the  steering  wheel.  This  can  be  done 
by  anyone  in  15  min. 

With  either  of  these  devices  the  car 
cannot  be  towed  or  driven  away  as  the 
front  wheels  are  out  of  control.  Price 
of  complete  wheel  is  $15.  Ford  lock  sells 
for  $5,  installed. —  Perry  Auto  Lock  Co., 
1238  Michigan  Avenue,  Chicago. 

Marvel  Spark  Intensifier 

As  shown  in  the  accompanying  illus- 
tration, this  device  embodies  the  prin- 
ciple that  forcing  the  current  to  leap  a 
gap  before  reaching  the  spark  plug  in- 
tensifies the  spark  which  occurs  between 
the  points  of  the  plug.  A  glass  case  in- 
closes the  two  electrodes  and  the  width 
of  the  gap  may  be  readily  adjusted  by 
a  small  nut  outside  the  case.  Adjust- 
ment of  the  points  is  facilitated  by  hav- 
ing the  spark  gap  in  the  intensifier 
visible  through  the  glass.  One  intensi- 
fier should  be  fitted  to  each  plug.  The 
devices  are  neatly  finished  and  simple 
to  attach.  Price  75  cents  each. — Marvel 
Mfg.  Co.,  1020  Washington  Boulevard, 
Oak  Park,  III. 

Ideal  Pressure  Primer 

The  Ideal  model  E  primer  illustrated 
herewith  is  designed  to  overcome  diffi- 
culties in  starting  an  engine  in  cold 
weather,  thus  saving  battery  current. 
The  primer,  which  is  attached  to  the 
dash,  is  connected  with  the  feed  line 
and  the  proper  amount  of  gasoline  is  in- 


Perry  lock  steering  wheel 


Perry  lock  for  Ford  eteerlng  wheel 


Marvel  Spark  Intensifier  attached  to  plug 


jected  into  the  manifold  of  the  engine 
just  before  cranking.  The  stem  is  thread- 
ed and  when  the  primer  is  not  in  use  a 
few  turns  of  the  handle  will  close  the 
valve,  making  it  impossible  for  the  de- 
vice to  leak,  even  under  pressure.  The 
manufacturer  states  that  this  primer 
can  be  used  from  one  season  to  another 
without  attention,  due  to  the  use  of  two 
materials  on  the  plunger  to  avoid  the 
trouble  frequently  experienced  by  the 
leather  drying  out.  Special  furnishings 
for  any  car  are  provided  and  directions 
included  with  each  primer,  the  price  com- 
plete with  tubing  and  all  connections  be- 
ing $5. — Ideal  Brass  Works,  Tenth  Street 
and  Canal,  Indianapolis. 

Fillometcr  for  Fords 

This  device  permits  filling  the  gasoline 
tank  of  Ford  cars  without  disturbing  the 
occupants  of  the  front  seat.  It  consists 
of  a  metal  casing  that  screws  over  the 
filler  rap  of  the  tank  and  fits  flat  under 
the  seat  cushion  with  its  nozzle  project- 
ing past  the  edge  of  the  seat.  A  gage  is 
included  that  shows  the  amount  of  gaso- 
line in  the  tank  at  all  times. — Apex 
Electric  Mfg.  Co.,  410  West  Fifty-ninth 
Street,  Chicago. 

Stevens  Non-Set  Piston  RingB 

In  these  individually  cast  rings  the 
natural  skin  of  the  casting  is  left  in  the 
finished  ring.  By  the  method  of  ma- 
chining and  polishing  it  is  claimed  thut 
the  resulting  ring  is  extremely  resilient 
and  long-lived,  making  a  gas-  and  oil- 
tight  piston.  Three  styles  of  Non-Set 
rings  are  made — the  miter-cut,  the  step- 
cut  and  the  threc-in-one.  The  latter  is 
a  compound  ring  made  up  of  two  nar- 
row concentric  rings  lying  on  an  inner 
ring  in  a  manner  that  prevents  any  di- 
rect line  for  the  gases  to  escape.  Price, 


Stevens  Non-Set  individually  .cast  piston 
rings  In  the  three  styles  made 


Flllometer  for  filling  Ford  gasoline  tank 
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Left — Hughes  electric  engine  warmer  for  use  In  unheated  garagee.  Above 
— Nodal  headlight  dimmer,  cloaed  at  left  and  open  at  right.   The  abutters 
employed  In  this  device  are  operated  by  a  puah. button 


miter-cut  and  step-cut,  25  to  40  cents 
each;  three-in-one,  $1  to  $1.50,  according 
to  size  and  quantity. — Stevens  &  Co., 
375  Broadway,  New  York. 

Hushes  Electric  Engine  Warmer 

Engine  and  radiator  are  kept  warm 
while  in  unheated  garages  by  means  of 
an  electric  heater  operated  from  the 
lighting  circuit  The  heating  element  is 
inclosed  in  a  metal  case  about  the  size  of 
a  dry  battery,  placed  beneath  the  hood, 
and  the  hood  and  radiator  covered  with 
a  blanket.  The  cost  is  said  to  be  less 
than  1  cent  per  hour  and  the  outfit  well 
insulated  and  sufe.  Price,  $4. — Hughes 
Electric  Heating  Co.,  211  West  Schiller 
Street,  Chicago,  HI. 

Walden  Double  Offset  Wrenches 

The  sockets  of  these  wrenches  are 
placed  at  the  end  of  a  long  handle  that 
is  bent  in  the  form  of  a  Z.  These  sock- 
ets are  made  of  a  solid  steel  bar,  ma- 
chine turned  and  broached  to  size.  The 
handles  are  made  of  steel  rod  and  have  a 
length  of  9  in.  Price,  No.  200  set, 
five  wrenches,  $2. — Walden  Mfg.  Co., 
Worcester,  Mass. 

Nodaz  Headlight  Dimmers 

An  electrically-operated  translucent 
yellow  shutter  made  in  sections  and  in- 
stalled in  the  headlight  provides  a  dim- 
ming feature.  When  closed  these  shut- 
ters appear  as  narrow  strips,  permit- 
ting the  searchlight  beam  of  light  to 
shine  unrestricted.  Pressure  on  a  push- 
button near  the  driver's  hand  opens  the 
shutters,  causing  the  beams  of  light  to 
pass  through  the  translucent  yellow  ma- 
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Naaeo  valve  grinder  designed  to  secure 
any  desired  bevel 
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No.  200  aet  of  Walden  double  socket  offset 
wrenches 
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Bailey  combined 
heater  and  muf- 
fler. It  la  easily 
and  quickly  ap. 
piled 
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terial.  Though  giving  a  good  driving 
light  and  a  strong  light  at  both  sides  of 
the  road,  glare  is  prevented,  it  is  said. 
This  company  also  makes  a  small  rheo- 
stat for  dimming  headlights.  Price,  $10. 
— Ward  Leonard  Electric  Co.,  Bronx- 
ville,  N.  Y. 

Nasco  Valve  Grinder 

For  grinding  poppet-type  valves  to 
any  desired  bevel.  A  spindle,  driven 
from  an  overhead  shaft,  carries  a  grind- 
ing wheel.  The  valve  is  carried  in  a 
swiveled  chuck  rotated  by  a  small  round 
belt,  or,  if  desired,  by  hand.  ■  It  is 
claimed  to  grind  any  valve  to  a  perfect 
seat  in  1  or  2  min.,  and  not  to  require  a 
skilled  mechanic  to  operate  it.  Valve- 
seat  reamer  for  refinishing  the  valve 
seats  is  also  included  in  the  set.  Price, 
complete,  $30. — National  Auto  Specialty 
Co.,  Tama,  Iowa. 

Bailey  Muffled  Heater 

This  heater  is  operated  by  the  exhaust 
gases  and  is  designed  for  either  open  or 
closed  cars.  The  heater  consists  of  a 
valve  placed  in  the  exhaust  line  between 
the  engine  and  muffler.  From  here  the 
gas  passes  through  flexible  tubing  to  a 
muffled  seamless  tube.  The  radiator  lies 
flush  with  the  floor  and  has  an  orna- 
mented grilled  nickel-plated  surface. 
Price,  $12  complete. — Riverside  Machine 
Works,  228  Croton  Avenue,  New  Castle, 
Pa. 

No-Leak-O  Piston  RingB 

The  No-Leak-0  piston  ring  is  made  of 
one  piece.  A  groove  is  cut  in  the  ring 
at  right  angles  with  the  face  and  slop- 
ing downward  for  oil  sealing.  It  is  the 
oil  sealing  feature  which  is  claimed  to 
make  the  device  proof  against  leaking. 
On  the  downward  stroke  of  the  piston 
the  square  edge  of  the  ring  will  gather 
the  surplus  oil  from  the  cylinder  wall 
and  pull  it  toward  the  oil  pit  On  the 
up-stroke  the  oil  is  distributed  again  on 
the  cylinder  wall  from  the  sloping  face 
of  the  groove.  List  prices  range  from 
50  cents  to  $1.30,  depending  on  the  diam- 
eter.— Automobile  Accessories  Co.,  Bal- 
timore, Md. 
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Wire  Wheel  Co,  Buffalo,  N.  Y.. 
recently  formed,  is  making  arrangements 
for  the  erection  of  a  plant  for  the  manu- 
facture of  wire  wheels  for  automobiles 
on  a  site  recently  acquired. 

E.  II.  Sprague  Mfg.  Co..  Omaha,  Neb., 
has  been  formed  to  manufacture  auto- 
mobile accessories.  It  has  taken  over  the 
plant  of  the  Standard  Foundry  Co.,  that 
city. 

Adams- Bagnall  Electric  Co.,  Cleveland, 
ia  completing  an  addition  to  its  factory 
including  a  complete  porcelain-enamel 
plant.  Porcelain-enameled  reflectors  are 
largely  used  for  industrial  lighting. 

Saxon  Mfg.  Co.,  Toledo,  is  planning 
to  build  a  factory  to  manufacture  auto- 
mobile accessories. 

Willard  Storage  Battery  Co..  Cleve- 
land, has  taken  out  a  permit  for  interior 
improvements  on  its  plant  in  this  city. 
It  will  also  build  an  $85,000  two-story 
plant,  135  by  222,  at  280  East  131st 
Street. 

Michigan  Hearse  &  Motor  Co.,  Grand 
Rapids,  Mich.,  is  building  an  addition  to 
its  plant.  The  addition  is  to  be  100  by 
60  ft  and  will  be  devoted  to  the  con- 
struction of  bodies. 

Specialty  Mfg.  Co.,  Minerva,  Ohio,  has 
been  formed  to  manufacture  automobile 
accessories.  It  will  begin  operations  at 
once  by  the  manufacture  of  an  automo- 


bile light  adjuster  or  tipper  to  be  used 
in  the  place  of  a  dimmer.  Manufactur- 
ing will  be  concentrated  in  the  Central 
Garage  for  the  present 


Orrville  Rubber  Co..  Orrville,  Ohio, 
has  started  manufacturing  tires  and 
tubes. 

Alpha  Rubber  Mfg.  Corp.  will  locate 
in  Genoa,  III.,  to  manufacture  automo- 
bile tires  and  tubes.  Up  to  this  time  the 
corporation  has  been  selling  a  product 
manufactured  expressly  for  it  Seventy- 
five  employees  will  be  worked  in  the 
new  plant  J.  A.  Berger  is  president 
and  general  manager;  Carl  Schneider  iB 
vice-president. 

Guarantee  Tire  &  Rubber  Co.,  Indian- 
apolis, has  been  incorporated  with  a  cap- 
italization of  J70.000  to  deal  in  tires. 
The  new  company  supersedes  the  Guar- 
antee Tire  Co.  The  officers  arc:  G.  F. 
Kreitlein,  president;  C.  W.  Minesinjrer, 
vice-president  and  treasurer,  and  Wal- 
ter W.  Kuhn,  secretary.  The  company 
over  a  five-story  building  at 
:reet  for  storage  pur- 


214-216  McCrea  Street 


Metallic  Rubber  Co.,  Columbus,  Ohio, 
"iry  of  the  United  States  Rub- 


ber  Co.,  did  not  open  for  operation  Dec. 
1,  as  was  planned,  because  of  delay  in 


securing  deliveries  of  machi 


The 


concern  has  taken  over  the  former  plant 
of  the  Midgley  Manufacturing  Co.,  on 
Dublin  Avenue. 


International  India  Rubber  Co.,  South 
Bend,  will  begin  the  manufacture  of 
automobile  tires  early  next  year.  The 
first  unit  of  the  plant  is  nearing  com- 
pletion. The  tread  patterns  for  the  tires 
to  be  manufactured  by  the  company  have 
just  been  patented. 

Personal 

Walter  Woods  and  J.  A.  Clark  are  ex- 
ecutives in  the  Van  Cortlandt  Vehicle 
Corp.,  New  York  Peerless  representa- 
tives. Mr.  Woods  is  vice-president  and 
Mr.  Clark  is  sales  manager.  Mr.  Woods 
was  formerly  connected  with  the  Peer- 
less factory  branch  in  New  York.  Mr. 
Clark  managed  the  sale  of  the  Peerless 
cars  in  New  York  for  i 


W.  E.  Heye,  formerly  with  the  Sharp- 
leigh  Hardware  Co.  of  St.  Louis,  has 
been  appointed  traveling  representative 
of  the  Gibson  Co.,  Indianapolis,  state 
Overland  distributer  and  accessory  deal- 
er. He  will  have  headquarters  in  South 
Bend,  Ind. 

Charles  Campbell  has  been  appointed 
manager  of  the  used-car  department  re- 
cently installed  by  the  Missouri-Haynes 
Co.,  Kansas  City.  He  was  formerly  with 
the  Moriarty  Motor  Co. 

H.  P.  Nelson  has  been  elected  treasurer 
and  salea  manager  of  Robert  Lurie  & 
Co.,  New  York,  Metr  representatives. 
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Dec. 


ASSOCIATIONS 

2-9 — Electricians'  Country- 
wide Celebration 
9 — New  York  City.  National 
Automobile  Chamber  of 
Commerce,  Annual  Ban- 
quet at  Waldorf-Astoria. 

9-  11 — New  York  City,  So- 
ciety of  Automobile  Engi- 
neer*' Mld-Wlnter  meet- 
ing, Thursday,  Jan.  11,  S. 
A  E  day.  Annual  Ban- 
quet, Hotel  Blltmore, 
Special  performance  Zleg- 
frld's  Midnight  Follies. 

10—  Now  York  City,  Motor 
and  Accessory  Manufac- 
turers' Banquet,  Waldorf- 
Astoria. 

1ft— New  York  City,  8.  A.  E. 

Meet  las, 

23—  Philadelphia.  Pa.,  S.  A. 
E.  Meeting. 

"—Baltimore,  Md.,  Safety 
First  Convention  of  Safety 
First  Federation  of  Amer- 
ica. 

CONTESTS 
U17 

April — Los  Angeles  to  Salt  Lake 

City  Road  Race. 
May  19— New  York  Metropolitan 
Rare  on  Sheepahead  Bay 
Speedway. 
May  30 — Indianapolis  Speedway 

Race.  Championship. 
June  9— Chicago.  111..  Speedway 

Rnro,  Championship. 
June     23  —  Cincinnati,  Ohio, 

Speedway  Hace. 
July  4— Omaha,  Neb  .  Speedway 

Race.  Chnmnionshlp. 
July    14  -  Des    Mnlncs.  Iowa, 
Speedway    Race.  Cham- 
pionship. 
July  4 — Tacoma,  Wash..  Speed- 
ly  Race,  Championship. 
-Kansas  City  Speedway 


Sept.  3— Cincinnati.  Ohio.  Speed- 
way Race.  Champlf 
Sept.    15  —  Providence. 
Speedway  Race, 
plonshlp. 
Sept.  24— New  York.  Siwedwny 
:hamj)lon*hlp.  _ 


i;    i  . 

Chom- 


— New    York  Speedway 


SHOWS 

Dec.    2-9  —  Springfield,  Mass., 
Show.  Auditorium.  H.  W. 
Stacey,  Mgr. 
Dec.    7.    8.    9  —  Rockford.  III., 
Roekford  Automobile  Trade 
Assn..  Shrine  Temple. 
Dec.   9- IS— Akron.   Ohio,  Show 
for  Passenger  Cars  Only. 
Market    Street  Gardens. 
Akron  Automobile  Dealers 
Show  Assn. 
Dec.  18-20 — San  Francisco.  Cal., 
Automobile    Salon  De 
Luxe,  Palace  Hotel,  I.  R. 
Gates,  Mgr. 
Dec.  30-.Ian.  6 — Cleveland  Auto- 
mobile   Accessory  Show, 
Dreamland  Auditorium. 
Dec,  30. .Ian.  6 — Cleveland,  Ohio, 
Sixteenth    Annual  Show. 
Wlgmore  Collsrum,  Cleve- 
land Automoblln  Club,. 
Jan. — First  Pan-Amerli-an  Aero- 
nautic    Exposition,  New 
York  City;   Aero  Club  of 
America,  American  Society 
of  Aeronautic  Engineers. 
Pan-American  Aeronautic 
Federations. 

2-10 — New  York.  Automo- 
bile Salon.  Hotel  Aslor.  J. 
R.  Eustls.  Mgr. 
(1-11— Milwaukee  Audltnr- 
lum.  Milwaukee  Automo- 
bile Dealers. 


Jan. 


Jan.  S-13  —  New  York  Cltv, 
Show,  Grand  Central  Pal- 
ace, National  Automobile 
Cluimber  of  Commerce, 

Jan.  12-20—  Philadelphia.  Show, 
Philadelphia  Automobile 
Trade  Assn. 

Jan.  9-10  —  Fort  Dodge,  la- 
Slate  Convention,  Iowa 
Retail  Automobile  Dealers' 


20-27— Detroit.  Mich.,  16tb 
Annual  Show.  Detroit  Au- 
tomobile Dealers'  Assn. 
Jan.  22-27— Rochester.  N.  V.. 
Show.  Exposition  Park. 
Rochester  Auto  Trades 
Assn. 

Jan.  22-27  -Manchester.  N.  H., 
Academy. 

Jan.  22-27— Buffalo.  N.  Y.,  Show, 
Kroadway  Auditorium. 
Buffalo  Automobile  Deal- 
ers' Assn. 

Jan.  21-27  —  Baltimore.  Md., 
Show,  Fifth  Regiment  Ar- 
mory. 

Jan.  27-Feb.  3.  1917— Chicago. 
III..  Show.  Coliseum.  Na- 
tional Automobile  Cham- 
ber of  Commerce. 

Jan.  20-27— Montreal,  Que.,  Au- 
tomobile Trade  Assn. 

Feb.— Newark.  N.  J..  Show,  First 
Regiment  Armory. 

Feb.  3-10— Minneapolis,  Minn., 
Show.  Minneapolis  Auto- 
mobile Trade  Assn. 

Feb.  6-9 — Boslun.  Sth  National 
Good  Ruads  Show,  Me- 
chanics' Bldg. 

Feb.  5-10 — Bangor.  Me.,  Bangor 
Automobile  Assn.,  Audi- 
torium. 

Feb.  10-1S — San  Francisco.  Cal., 
PaciHc  Automobile  Show, 
G.  A.  Wahlgreen,  Mgr. 


12  -  1 J  —  Louisville.  Ky„ 
Show,  First  Regiment  Ar- 
mory, Louisville  Automo- 
bile Dealers'  Assn. 
14-17— Peoria,  III,  Colise- 
um. Automobile  and  Ac- 
cessory Dealers'  Assn. 
18-25  — St.  Louis.  Mo., 
Show.   Automobile  Manu- 


CulUban'; 


Ar- 


F»b. 


Feb. 


Feb. 


Feb.  K'-Plllsfleld, 

Armory.    J.  J. 
Mgr. 

Fob.    19  -  24  —  Duluth, 

Show.  Luluth  Auto 
era'  Assn.,  Armory. 
19-24— Bridgeport,  Co 
Show,  Armory,  Coast 
ttllery  Corps. 
19-24— St.  Louis.  _ 
Rldg..     St.     Louis  Auto. 
Dealers'  Assn. 
19-24 — Syracuse,     N.  Y„ 
Show,  state  Armory,  Syr- 
acuse Dealers'  Assn. 
26-Mareh  3 — Omaha.  Neb., 
Show:  Auditorium.  Omaha 
Automobile  Show  Assn, 
March  1.  2,  3— Urbana.  Ill  .  Show. 
Automobile  Trade  Assn.  of 
Champaign  Co.  Armory  of 
the  University  of  III. 
March  3  -  10  —  Roston,  Mass., 
Show.    Mechanics'  Rldg., 
Boston   Automobile  Deal- 
era'  Assn. 
March  6-10 — Ft.    Dodge,  Iowa. 
Northern  Iowa  Show.  New 
Terminal    Warehouse,  O. 
W.  Tremaln,  Secretary. 
March  14-17 — Davenport,  Iowa, 
Show.  Coliseum  Rldg.,  Trl- 
Cllv  Automobile  Trade,. 
March  18-23 — Cedar  Rapids,  la.. 
Cedar  Rapids  Automobile 
Trades  " 


Feb. 


Feb. 


Feb. 


Feb. 
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Henry  McLaughlin  has  been  appointed 
factory  manager  of  the  Detroit  plant  of 
the  Lewis  Motor  Corp.  He  was  former- 
ly superintendent  for  Golden-Belknap  ft 
Swartx. 

E.  H.  GerU  will  manage  the  Mount 
Vernon  and  New  Rochelle  branches  of 
the  Hudson  Motor  Car  Co.,  New  York. 
He  assumed  his  new  duties  Dec.  1. 

F.  E.  Dennison  has  joined  the  sales 
department  of  the  Hartford,  Conn., 
branch  of  the  Packard  Motor  Car  Co. 
of  New  York  and  will  manage  the  used- 
car  department. 

H.  8.  Jackson  of  New  York  has  gone 
to  Portland,  Me.,  to  manage  the  Guson 
Automobile  Co.,  Mitchell  agent. 

J.  A.  Lamkin,  formerly  of  Boston, 
Mass.,  has  gone  to  Portland,  Me.,  as 
sales  manager  for  the  D.  E.  McCann'a 
Sons  Co.,  agent  for  the  Smith  Form-A- 
Truck. 

W.  M.  Williams  has  opened  a  general 
advertising  office  at  135  South  Salina 
Street,  Syracuse,  N.  Y.  Mr.  Williams 
during  the  past  year  was  a  member  of 
the  advertising  department  of  the 
Willys-Overland  Co..  Toledo,  and  previ- 
ously was  the  advertising  manager  of  the 
Franklin  Automobile  Co.  for  2  years. 

Dealer 

De  Lion  Tire  ft  Rubber  Co.,  New  York, 
has  moved  to  1922  Broadway. 

Saxon  Motor  Co..  Now  York,  has 
moved  to  1744  Broadway.  The  old  store 
at  251  West  Fifty-seventh  street  will  be 
retained  for  display  purposes. 

A.  J.  Pieard,  metropolitan  distributor 
for  U  S  L  batteries  and  national  dis- 
tributor for  the  Generaotor,  has  pur- 
chased the  interest  of  E.  S.  Morrison  in 
A.  J.  Pieard  &  Co.  Mr.  Picard  has  in- 
corporated his  business  and  will  continue 
under  the  old  name  of  A.  J.  Picard  &  Co. 
A  five-story  building  is  being  erected  at 
9  West  61st  Street,  which  will  be  ready 
for  occupancy  on  or  about  March  1,  1917. 

Everard  ft  Oberling  Co, 

Ohio,  will  distribute  Macon  cars  in 
tral  Ohio  territory.    Sales  offices  are  at 
140  West  Blake  Avenue. 

E.  B.  Fidler,  Marion,  Ohio,  has  pur- 
chased the  garage  and  sales  agency  of 
Hoyes  &  Mover  for  a  consideration  of 
|60,000.  The  concern  will  have  the  Buick 
agency.  It  is  located  on  East  Center 
Street 

Crow -Elkhart  Sales  Co.,  Milwaukee, 
Wis.,  has  been  organized  to  take  the 
Wisconsin  and  Upper  Michigan  distri- 
bution of  the  Crow-Elkhart  line. 

Frank  Hanrahan  has  become  state 
representative  in  Iowa  for  the  Champion 
Ignition  Co.,  Flint,  Mich. 

Auto  Tire  and  Rubber  Co.,  Seattle, 
Wash,  has  taken  the  agency  in  West- 
i  Washington  for  the  Johnson  shock 
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moved  into  its  new  building  at  305 
Broadway. 

°~Metcalf-Ericaon  Motors  Co-  Louis- 
ville, Ky.,  agent  for  the  Empire  and 
Regal,  has  been  appointed  state  distrib- 
utor for  tli 


Mack  ft  Sanrer  Track  Co.  of  Mis- 
souri. St  Louis,  has  been  organized  to 
handle  the  trucks  named.  Negotiations 
are  under  way  for  salesrooms  and 
service  station  quarters.  These  trucks 
were  sold  by  George  C.  Brinkman  Motor 
Car  Co.,  which  recently  closed  up  its 
affairs. 

Kunkle  Wagon  Works,  Baltimore,  has 
taken  the  agency  for  the  Interstate  cars?. 

Horaewood  Motor  Co.,  Baltimore,  will 
handle  the  Abbott-Detroit. 

Walbeck  Tire  ft  Rubber  Co..  Louis- 
ville. Ky.,  agent  for  the  Racine  tire,  has 


Stahl  Automobile  Co.,  Kenosha,  Wis., 
has  become  a  Buick  dealer  as  successor 
to  the  agency  held  for  several  years  by 
F.  A.  Rice. 

Hallslead  MrHMTsmith  Co.,  310  Mich- 
igan Avenue,  Buffalo,  N.  Y.,  has  taken 
on  the  King  line  for  Buffalo  and  vicinity. 

S.  B.  Barnwell,  who  handles  the  King 
line  in  Louisville,  Ky.,  has  moved  into 
new  quarters  at  813  Third  Avenue. 

W.  C  Wampler  Co..  King  distributor 
for  Dayton,  Ohio,  has  opened  up  new 
showrooms  and  service  station  at  132 
North  St.  Clair  Street. 

Times  Square  Auto  Supply  Co.  has 
established  a  western  distributing  store 
in  Dallas,  Texas. 

Bearings  Service  Co.,  Detroit,  has  es- 
tablished headnuarters  at  Dallas,  Texas, 
for  the  Southwest.  This  is  the  selling 
company  for  the  Hyatt  Roller  Bearing 
Co.,  the  Timken  Roller  Bearing  Co.  and 
the  New  Departure  Ball  Bearing  Co. 
Headquarters  are  in  the  new  Masonic 
Building,  Main  and  Pearl  Streets. 

The  Southern  Auto  &  Electric  Co, 
Little  Rock,  Ark.,  will  handle  the  Liberty 
car  for  the  state. 

J.  V.  Le  Blanc  Jr..  New  Orleans,  will 
become  distributer  of  the  Jordan.  Mr. 
Le  Blanc  is  a  sugar  grower  at  Thibo- 
daux,  La.,  where  he  sold  cars  at  retail, 
and  recently  removed  to  this  city 

Val  Rolle  Wagon  ft  Automobile  Co.. 
New  Orleans,  has  entered  the  field  as 
builders  of  commercial  bodies  for  Ford 
chassis. 

Burke-Court  Motor  Co,  Memphis, 
Tenn,  has  been  named  distributer  for 
Chevrolet. 

Dixie  Motor  Saks  Co, 
Tenn..  has  succeeded  the  Frar 
Sales  Co.  and  will  handle  Franklin,  Crow- 
Elkhart  and  Cole  8  and  G ram m- Bern- 
stein trucks. 

Shartenburg  ft  Robinson,  a  New 
Haven,  Conn.,  department  store,  has 
taken  on  the  agency  for  the  Jordan  car 
and  a  model  has  been  placed  on  exhibi- 
tion on  the  main  floor  of  the  store. 

Todd  Rubber  Co.  has  established  a 
branch  in  Bridgeport.  Conn.,  and  in  addi- 
tion to  handling  Kelly-SpringHeld  tires 
will  stock  accessories.  C.  E.  Minnerly  is 
manager.  The  concern- has  branches  in 
New  Haven,  Ansonia,  Danbury,  Hart 
ford.  New  London  and  Waterbury  in  ad- 
dition. 

McQuay-Norris  Mfg.  Co,  St.  Louis, 
has  made  a  number  of  changes  in  its 
representatives.  L.  H.  Dally  has  suc- 
ceeded H.  G.  Paro  as  Chicago  manager 
and  the  Chicago  office  has  been  moved 
to  1140  S.  Michigan  Boulevard.  Dally  has 
been  chief  of  the  McQuay-Norris  field 
force  of  engineers  up  to  the  present. 
H.  W.  Sweeney  has  succeeded  J.  W.  Mc- 
Keen  as  manager  of  the  Pittsburgh 
branch  office.  R.  W.  Long  has  been 
transferred  from  the  field  force  of  en- 
gineers to  be  manager  of  the  Denver 
branch.    He  succeeds  H.  W.  Sweeney. 

New  Orleans  branch  of  the  Goodyear 
Tire  &  Rubber  Co.  is  installed  in  new 
quarters  at  818-20  Howard  Avenue. 

A.  Meyers'  Sons  Co..  Richmond,  Va., 
for  many  years  prominent  in  the  wagon 
and  carriage  trade,  has  heen  appointed 
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Ford  agent.  This  firm  also  operates  an 
accessory  store  at  326  West  Broad 
Street. 

Sterrett  ft  Fleming,  Washington  and 
Baltimore,  has  opened  a  branch  in  Kim- 
mond  to  show  Detroit  electric  cars  and 
Philadelphia  grid  batteries. 

Arkansas  Reo  Co,  Little  Rock,  Ark., 
has  been  named  state  agent  for  the 
Scripps-Booth. 

Patterson  Harness  Co,  Little  Rock. 
Ark,  has  obtained  the  state  agency  for 
the  American  tires. 

Auto  Tire  Co,  Hartford, 
taken  on  the  Faure  tire. 

John  Millen  ft  8on,  Ltd,  _- — - 
Que.,  has  been  appointed  distributer  lor 
the  Boyce  Moto-Meter. 

P.  C  Meredith.  Des  Moines,  state  dis- 
tributor for  Bull  tractors,  has  taken  the 
agency  for  the  Dort,  and  will  also  dis- 
tribute the  Hercules  truck.  The  new 
firm  is  called  the^Ieredith  Motor  Car  Co. 

R.  W.  Llewellyn  has  been  appointed 
manager  of  the  Columbus,  Ohio,  branch 
of  the  Kelly-Springfield  Tire  Co. 

O'Rourke-Muller  Motor  Co,  New  Or- 
leans, has  secured  the  agency  for  the  fcl- 
car  and  the  Ames  Ford  attachments.  A 
salesroom  and  service  station  will  be 
opened  at  824  Barronne  Street.  Tempo- 
rary offices  are  at  853  Carondelet  Street 

George  A.  Loque,  Jr,  New  Orleans, 
distributer  of  the  Hal  cars,  has  opened  a 
salesroom  at  640  Barronne  Street. 

Goodyear  Rubber  ft  Tire  Co,  St  LouU 
branch,  has  moved  into  its  new  quarters 
at  3010  and  3012  Locust  Street. 

National  Motor  Co,  Denver.  National, 
Elgin  and  Wescott  distributer  for  Colo- 
rado and  Wyoming,  with  headquarters  at 
1616  Broadway,  has  dropped  the  Wescott 
and  is  now  handling  only  the  other  two 
lines. 

Northwest  Mercantile  Co,  Krcmmhne, 
Col,  has  secured  the  Dodge  and  Velie 
agency  for  Grand,  Summit  and  Eagle 
counties. 

Waa.  Thorney  Auto  Co,  Denver,  A p- 
person  and  Regal  distributer  for  Colo- 
rado and  Wyoming,  with  headquurters  at 
1315  Broadway,  has  gone  out  of  the  sell- 
ing business  and  expects  to  start  a  ga- 
rage as  soon  as  a  suitable  location  can 
be  secured. 

Estabrook-McGraw  Tire  Co,  Denver, 
is  a  new  tlre-distribnting  Hgency  for  Col- 
orado and  extensive  adjacent  territory  in 
the  Rocky  Mountain  region  for  Mcl.raw 
tires,  with  headquarters  at  1640  Broad 
way.  The  new  firm  is  headed  by  G.  H. 
Enabrook,  Hollier  and  Briscoe  distrib- 
uter and  proprietor  of  the  Estarado  Ga- 
rage. 

The  King  Motors  Co.  has  leased  the 

premises  at  2813  Locust  Street,  St.  I.ouis, 
Mo,  vacated  by  the  Brinkman  Motor  Car 
Co..  for  a  factory  branch.  William 
Schreiber,  who  has  been  connected  with 
Paige,  Premier  and  other  distributing 
agencies  here,  will  be  manager.  A  serv- 
ice station  carrying  a  complete  set  of 
parts  will  be  opened  in  charge  of  a  fac- 
tory expert. 

Nlrhoalds  Co.,  Detroit,  for  many  years 
dealer  in  automobile  parts  and  accessor- 
ies, has  entered  extensively  into  the  job- 
bing business. 

Kaehler  Motor  Car  Co,  Richmond.  Va, 
has  started  a  fall  competition  in  sales 
by  offering  a  free  trip  to  the  New  York 
automobile  show  to  the  employe  making 
the  best  showing  between  Nov.  1  and 
the  date  of  the  show. 
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Six  or  Twelve  Qtylimicr  ModeU 

Sir  *1750-T»ekc*'2l50 


•  Satisfaction. 

^  Are  you  satisfied  that  you  are  making  as  much 
money  as  your  efforts  are  entitled  to? 

^  In  the  Saturday  Evening  Post  we  tell  the  public 
that: 

"The  National  gives  and  docs  all  that 
any  other  car  can  give  and  do  and  more.'1 

^  It  is  this  more  that  gives  satisfaction  to  National 
owners  and  greater  success  to  National  dealers. 

^  There  are  definite  reasons  why  you  should  com- 
municate with  the  National  factories  at  once.  Write 
and  find  out  what  their  reasons  are! 

NATIONAL  MOTOR  CAR  &  VEHICLE  CORP.,  INDIANAPOLIS 

Sixteenth  Successjul  Year 

amerkcas  best  mmmoncb  cms 

<VAW<v  Cylinder 
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LIGHTNESS-ACCELERATION-STRENGTH 


These  white  pages,  shown  above,  will  be 
filled  with  a  message  of  the  greatest  in- 
terest to  every  motor-car  owner,  dealer 
and  manufacturer. 

They  will  constitute  our  first  public 
announcement  of  the  solution  of  the  light- 
weight piston  problem  by  Lynite  Pistons. 

The  remarkable  physical  properties  of 
the  new  Lynite  Piston  Alloy,  No.  122,  and 


the  performance  of  Lynite  Pistons  in  well- 
known  cars  indicate  the  greatest  contribu- 
tion to  automobile  engine  flexibility  and 
acceleration  in  a  decade. 

You  won't  want  to  miss  this  interesting 
story.   Look  for  it  in 

The  Saturday  Evening  Post  Dec.  I6ih 
The  Automobile  — Dec.  14th 

Automobile  Topics  —Dec.  1 6th 


THE  ALUMINUM  CASTINGS  COMPANY 
Cleveland,  Ohio 
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Waltham  is  the  only 
automobile  clock  which — 

— has  two  mainsprings 

— has  rewinding  signal  on  dial 

— has  fifteen  jewels 

— is  adjusted  to  temperature 

— resists  road  shocks 

-—runs  8  days  without  rewinding 

and 

-tells  the  right  time  all  the  time! 


Waltham 
Automobile 
Clock 


Standard  equipment  in 

Brewster  Marmon 
Cadillac 
Cole 
Crane 

Detroit-Electric 
Franklin 


Haynes 
Hudson 
Locomobile 
Lozier 


Mercer 

Owen-Magnetic 
Packard 
Pierce-Arrow 
Ranch  &  Lang 
Rolls-Royce 
Simplex 
Stearns 
Win  ton 


Waltham  Watch  Company,  Waltham,  Mass. 
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This  Man 


has  much  to  do  in  providing  you  with  every  insurance  against  trouble,  fail- 
ure and  depreciation  when  you  buy  Brown-Lipe  quality  products. 

As  we  have  repeated  frequently,  your  insurance  against  trouble,  failure 
and  depreciation  is  afforded  by  long  experience  and  the  most  careful  atten- 
tion to  manufacturing  details. 

BROWN-LIPE 

This  man,  constantly  in  touch  with  the  heat  treating  department,  em- 
phasizes graphically  "  the  most  careful  attention  to  manufacturing  details." 
His  duty  is  to  check  every  heat  treating  furnace  every  five  minutes  to  see 
that  the  heat  is  brought  from  low  point  to  high  point  regularly  and  steadily, 
and  that  it  is  maintained  at  just  exactly  the  right  point,  with  but  a  few  de- 
grees of  temperature  variation  during  the  specified  time  of  the  heat. 

The  closeness  with  which  these  operations  are  performed  is  perhaps 
one  of  the  most  important  of  the  manufacturing  details  assuring  Brown-Lipe 
quality. 

BROWN-LIPE  GEAR  CO. 


SYRACUSE 


TRANSMISSIONS 


NEW  YORK 


BROWN-LIPE  CHAPIN  CO. 

DIFFERENTIALS 

NSW  TORE,  Taaa.  J.  WMwl,  29  Went  424  St. 
SAN  FRANCISCO.  A.  B.  OoatM.  444  Market  St. 
CHtC'AriO,  K.  Franklin  IVtcraon.  122  8.  atlehlcaa  An. 
DETROIT,  U  D.  Bolton,  221 S  Dim*  SBTlnc*  Bank  Bid*. 
Fvntfti   A«.ot    R*«)nala  Wnlttaktr.  2.  Norfolk   Btr**t.   strict  LONDON. 
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Two  Particular  Features  Designate  This  Otherwise  Conventional  Quality 
Car  as  an  Exceptional  Selling  Proposition. 

Basically,  the  MONROE  car  has  attained  its  position  in  the  class  and  quality 
rank  by  refinement  and  development  along  established  lines  rathe.-  than  by  jumping 
to  fads  and  fancies  in  search  of  "selling"  points. 

In  every  detail  and  in  every  part  and  accessory,  the  MONROE  car  embodies 
the  very  highest  efficiency  and  quality  known  to  present  day  motor  car  practice — 
irrespective  of  cost. 

That's  why,  at  the  price  of  #085,  the  MONROE  car  adds  distinction  and 
prestige  both  to  the  dealer  who  sells  it,  and  to  the  person  who  owns  it. 


P    R    I    C    F  TOURING  CAR  $985 

-  Digitized  by  Google 


MONROE  MOTOR  COMPANY 


■  T^Vl-.kY  part  motor,  trans- 
ibS  * — 1  mission,  axles,  frame, 
springs — represents  the 
highest  point  of  development  yet  attained  in  motor  car 
construction,  differing  only  from  cars  listing  at  twice  or 
three  times  the  price  in  size  and  in  those  points  of  ultra 
extravagance  unobtainable  and  undesirable  to  the  man  who 
wants  a  high  quality  product,  and  yet  who  is  unwilling  or 
unable  to  pay  more  than  £1000  for  it. 

You  might  visualize  the  man  who  buys  a  MONROE 
car  as  a  man  who  pays  #500  or  £600  for  the  highest  quality 
upright  piano,  either  because  he  hasn't  the  room,  or  the 
money,  or  the  desire  to  possess  a  concert  grand  that  will 
cost  him  twice  as  much,  and  give  him  really  no  more  en- 
joyment. 

He  is  sold  on  the  superior  value  of  the  highest  quality 
upright  as  against  the  cheap  clap  trap  piano  made  to  sell  at 
a  price  because  he  feels  that  in  getting  the  highest  quality 
upright  he  is  making  a  wise  purchase,  the  returns  from 
which  are  really  satisfactory  in  every  detail. 

In  the  matter  of  equipment,  you  find  in  the  MONROE 
car,  a  Zenith  carburetor ;  Connecticut  Ignition  in  combina- 
tion with  the  Auto- Lite  generator ;  Auto-Lite  starting  with 
Bendix  drive;  Fedders  Radiator,  Cantilever  springs  with 
self-lubricating  shackles ;  Raybestos  clutch  and  brake  lining  ; 
Stewart- Warner  vacuum  feed ;  Motometer  and  all  the  other 


essentials  of  equipment  that  are  to  be  found  in  any  car  at 
any  price. 

All  this  is  conventional  in  quality  car  practice.  The 
twe  points  which  are  really  more  than  conventional  and 
which  show  a  desire  and  a  determination  to  give  the  greatest 
possible  value  for  the  money,  are  the  use  of  a  most  highly 
developed  4  cylinder,  enbloc,  valve-in-head  motor  and  (he 
use  of  an  M  dc  S  locking  differential  in  the  rear  axle. 

While  the  4  cylinder  valve-in-head  motor  and  the 
locking  differential  are  cited  as  dominant  features  of  design, 
it  is  also  important  to  know  they  are  but  three  of  seven 
engineering  trends  exemplified  in  the  MONROE  car. 

Features  of  Design 

These  trends  which  leading  engineers,  both  here  ard 
abroad,  freely  admit  as  typifying  advancement  in  motor  car 
design  and  construction,  and  which  are  all  present  in  the 
MONROE  car  may  be  tabulated  as  follows  : 

1.  Valve-in-head  motor  construction. 

2.  The  use  of  a  highly  developed  and  highly 
refined  4  cylinder  motor. 

3.  Pressure  oiling. 

4.  Deep  frame  construction. 

5.  Compound  cantilever  springs. 

6.  Detachable  cylinder  heads. 

7.  Equal  tractive  differential. 

It  should  be  borne  in  mind  that  the  motor  car  industry 
has  reached  a  point  where  experiments  in  design  are 
minimized  and  where  tried  and  true  fundamental  principles 
are  being  accepted  more  freely  by  the  engineering  brains 
of  the  industry.  The  trend  of  the  times  is  for  development 
along  those  lines  which  designers  have  felt  even  from  the 
first  were  the  right  lines  to  pursue,  and  such  is  the  trend  of 
Monroe  design. 
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In  spice  of  all  the  hurrah  and  pub- 
licity of  multi-cylinder  motors,  the  fact 
remains  that  the  most  highly  developed 
motor  known  to  the  automobile  industry 
to-day  is  the  4  cylinder  motor. 

As  verification  of  this  statement,  you 
have  but  to  consider  the  fact  that  the 
accepted  standard  of  quality  in  foreign 
practice  is  the  4  cylinder  motor.  Even 
the  six  has  scarcely  attained  a  position 
of  importance  where  it  is  generally  ad- 
mitted the  finest  cars  are  constructed. 
Practically  all  of  the  great  racing  motors 
are  4  cylinder  motors,  and  practically  all 
of  the  valve-in-head  type.    So  when  we  say  to  you  that  we 
are  using  a  4  cylinder  valve-in-head  type  motor,  we  are  safe  in 
the  assertion  that  we  are  following  the  established  precedent 
of  the  producers  of  the  highest  quality  cars  in  the  world. 

There  never  has  been  any  question  as  to  the  superiority 
of  the  valve-in-head  type  motor,  whether  it  be  a  4  cylinder 
or  a  6  cylinder. 

In  the  early  days  quality  manufacturers  moved  away 
from  the  valve-in-head  type,  because  at  that  time  it  required 
more  attention  than  the  less  efficient  L  OC  T  head  types, 
and  was  more  expensive  to  make. 

Highest  Motor  Efficiency 

But,  with  the  development  of  adjustable  valves  and 
with  the  discovery  of  the  superior  quality  of  Tungsten  steel 
for  valve  construction,  discarding  the  troublesome  valve 
cages,  the  last  possible  objection  to  the  valve-in-head  type  was 
removed.  And  any  engineer  who  will  speak  truthfully  will 
admit  without  question  that  from  a  standpoint  of  efficiency 
and  power,  the  highest  type  of  internal  combustion  engine 
is  the  valve-in-head  type. 

The  Monroe  motor  is  a  3!"  bore  with  4T'  stroke  and 
a  piston  displacement  of  150  cubic  inches.  The  easily  ad- 
justed valves  are  exceedingly  large. 

The  cam  shaft  is  hardened  and  ground.  The  front 
crank  shaft  bearing  is  1 !"  in  diameter  by  2,',"  long;  the 
rear  crank  shaft  bearing  is  2\"  in  diameter  by  3"  long. 
The  clutch  is  of  the  multiple  disc  type,  using  six  dry  plates 
of  Raybestos  and  steel. 

The  transmission  is  a  selective  type  sliding  gear, 
three  speeds  forward  and  reverse.    Nickel  steel 
gears;  double  heat  treated.  Ball  bearings  used  f  I 

throughout.    Unit  power  plant  type. 

The  cooling  system  is  of  the 
thermo  -  syphon  type,  using 
Fcdders  radiator  with  auxil- 
iary tank  and  with  fan  belt 
driven  from  the  front  end 
of  the  crank  shaft. 


"Die  Connecticut  ignition  drive  is  from  the  cam  shaft. 
The  Auto-Lite  Generator  is  belt  driven.  The  Auto-Lite 
Starting  Motor  equipped  with  Bendix  Drive  operates  on 
the  fly-wheel. 

It  has  long  been  an  established  fact,  freely  admitted, 
that  the  conventional  type  of  differential  is  not  up  to  the 
desired  standard. 

The  Locking  Differential 

The  idea  of  differential  mechanism  in  the  first  place  was 
based  on  a  false  estimate  of  the  percentage  f  time  differen- 
tial action  required. 

When  live  motor  car  was  first  laid  out,  an  impression 
prevailed  that  during  a  large  portion  of  the  driving  period, 
the  car  would  be  turning  away  from  a  straight  line. 

Were  this  true,  it  would  be  impossible  to  operate  a  car 
without  a  differential,  for  if,  during  any  appreciable 
percentage  of  the  driving  time,  your  wheels 
were  turning  around  comers,  the  lack 
of  a  differential  would  mean  great 
and  unusual  scuffing  and  tear- 
ing of  tires. 


itized  by  Google 


In  sJcstiwuig  this  Monroe  motor  "The  Automobile"  on 
page  goo  in  its  November  2j,  ig  16,  issue  says : 

"Even  a  casual  inspection  of  the  peruser  plant  will  disclose 
its  high-speed  characteristics.  The  ports  are  large  and  the 
overhead  -valves  are  carried  directly  in  the  head  There  are 
no  sudden  bends  in  the  gas  passages  as  the  intake  manifold 
is  integral  "with  the  engine  head 

The  cylinder  block  is  cast  integrally  ttiith  the  upper  part 
of  the  crank  case.  The  entire  combustion  chamber  is  exposed 
by  the  removal  of  the  upper  part  of  the  engine  formed  by 
the  head  casting,  and  the  'valines  are  also  "Very  accessible,  as 
the  push  rods  are  earned  dtrwn  on  the  outside. 
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But  later  day  investigation  has  shown 
clearly  that  a  differential  is  required  about  Yi 
of  i '  [  of  the  driving  time.    In  other  words, 
90'/  ,  of  the  mileage  you  cover  is  in  a  straight 
line  or  so  nearly  straight  that  differential  action  is 
not  required.    So  on  this  basis,  the  use  of  a  differ- 
ential is  really  unnecessary. 

In  fact,  one  of  the  leading  truck  axle  makers  of  thr 
country  is  producing  rear  axles  without  any  differential 
whatsoever,  and  up  to  the  present  time,  his  experience 
has  been  that  this  elimination  of  the  differential  has 
caused  no  loss  of  tire  mileage.  However,  there  m 
drawbacks  to  this  construction  for  pleasure  car  work . 

More  Tire  Mileage 

In  the  light  of  present  conditions,  the  old  conven- 
tional differential,  paradoxical  as  it  may  sound,  instead 
of  saving  your  tires,  is  really  a  detriment  to  them. 

This  is  true,  because  the  greatest  tire  wear,  due  to  one 
great  shortcoming  of  the  conventional  differential,  comes 
not  in  making  turns,  but  in  the  spinning  and  whirling  of 
one  tear  wheel  or  the  other  when  driving  over  rough  roads 
or  stone  pavements  or  on  smooth  roads  and  pavements 
where  one  wheel  has  better  traction  than  the  other. 

It  must  be  remembered  that  the  conventional  type  of 
differential  allows  that  wheel  which  has  the  lesser  traction 
to  whirl  or  spin  many  times  faster  than  the  wheel  which 
has  the  better  traction. 

How  Economy  Is  Effected 

In  driving,  for  instance,  over  a  cobble  stone  pavement, 
if  one  wheel,  or  both  for  that  matter,  jump  up  and  down 
away  from  the  pavement  either  one  or  the  other  or  both 
wheels  instantly  begin  to  whirl  and  spin  at  many  times  the 
speed  of  the  car.  The  result  is  that  when  they  again 
return  to  the  surface  of  the  road,  there  is  a  scuffing  and 
spinning  of  the  wheels,  which  materially  injures  the  tire 
casing. 

And  what  is  of  vaster  import  is  the  fact  that  this 
scuffing  and  skinning  of  the  rubber  is  taking  place  mile  in 
and  mile  out  practically  all  the  time.     For  the 
occurrence  just   described  in   driving  over 
cobble  stones  is  repeated  on  even  smooth 
pavements  that  are  wet. 

So  it  will  be  seen  that  the  conventional 
differential  is  an  absolute  drawback  to  tire 
wear  in  that  it  saves  the  tires  from  scuffing 


only  a  fraction  of  one  per  cent  of  the  time  -while  it  actually 
tends  to  destroy  the  ores  a  very  large  percentage  of  the 
time. 

And  yet  differential  action  is  of  value.  It  enables 
easier  handling  of  the  car  and  of  course  does  save  tires  in 
turning  corners. 

All  of  which  meant  that  there  was  the  necessity  for 
improving  on  the  old  style  differential. 

As  a  result  of  years  of  tests  and  experiments  the 
M  fli  S  differential  became  a  reality. 

This  M  fli  S  differential  performs 
all  the  advantageous  functions  of  the 
conventional  differential  and  then  q 
absolutely  does  away  with 
all   the  disadvantages 
of  the  old  style 
differential. 
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For  the  MtlS  differential  permits  of  perfect  differen- 
tial action  when  such  action  is  necessary — but  it  positively 
and  absolutely  prevents  one  wheel  from  spinning  faster 
than  the  other  when  traction  of  the  driving  wheels  is  unequal. 

Additional  Valuable  Features 

In  other  words,  it  saves  your  tires  when  you  are  driving 
over  uneven  or  wet  surfaces,  where  the  conventional  differ- 
ential wears  out  your  tires,  and  it  also  saves  your  tires 
when  you  are  turning  corners,  which  is  the  basic  function  of 
a  differential. 

In  addition  to  the  tire  saving  proposition — which  has 
been  thoroughly  and  practically  demonstrated— the  M  Oc.  S 
differential  possesses  several  other  features  of  value  that  all 
add  to  the  quality  of  the  MONROE  car. 
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Because  of  its  ability  to  prevent 
spinning  of  one  wheel  the  M  6C  S  dif- 
ferential provides  against  skidding. 
Most  car  skidding  is  due  initially  to 
wheel  skidding  or  spinning.  In  the 
MONROE  car,  wheel  spinning  is 
prevented  so  car  skidding  is  practically 
prevented  —for  the  skid  is  stopped 
before  it  starts. 

With  this  differential  action  it  is 
practically  impossible  to  get  stuck  in 
the  mud ;  for  no  matter  how  bad  the 
hole,  if  one  wheel  has  traction  the 
car  will  be  dragged  out.  Whereas  with 
lh:  conventional  differential  if  only 
one  wheel  slips  into  the  "bad  going" 
the  car  is  likely  to  be  marooned,  be- 
cause all  the  driving  power  takes  the 
path  of  least  resistance  and  wastes  itself  spinning  the  wheel 
in  the  mud  instead  of  exerting  that  power  on  the  wheel 
with  traction  and  pulling  the  car  out  of  trouble. 

The  rear  axle  housing  is  pressed  steel  with  nickel  steel 
reinforcing  tubes,  spiral  bevel  gears,  of  course,  are  used 
to  insure  a  very  quiet  reduction.  Rear  wheels  are  keyed 
dipectly  to  the  outboard  ends  of  the  live  axle  shafts,  thus 
lightening  the  construction  but  increasing  its  reliability. 

Emphasizing  the  importance  of  a  pressure  oiling  system, 
it  is  necessary  only  to  call  attention  to  the  fact  that  the 
fundamental  principle  of  oiling  is  to  prevent  metal  to  metal 
contact.  In  other  words,  to  place  between  two  pieces  of 
metal,  either  or  both  of  which  are  in  correlated  motion,  a 
film  of  lubricant. 

Oiling  Under  Pressure 

Engineering  development  has  shown  that  under  the 
extreme  operating  conditions  of  a  motor,  the  simple  supply- 
ing of  a  dead  body  of  oil  to  the  necessary  points  is  not 
enough  to  maintain  this  steady  film  of  lubricant,  whkh 
prevents  metal  to  metal  contact. 

Only  by  supplying  this  oil  at  friction  points  under  a 
definite  predetermined  pressure  can  this  oil  film  be  main- 
tained. 

This  is  very  easily  illustrated  if  you  will  place  a  smfcll 
quantity  of  ril  on  a  glass  surface,  and  then  forcibly  strike 
that  oil  globule  with  your  finger.  This  will  cause  the  oil 
to  fly  into  minute  particles,  leaving  part  of  the  glass  cov- 
ered  with  oil,  and  part  of  it  free  from  oil.  However,  were 
that  globule  held  in  a  definite  shape  by  pressure  from  all 
sides,  the  striking  it  with  your  finger  would  not  cause  it  to 
fly  into  minute  globules  and  rob  the  surface  of  the  glass  of 
its  film. 

Great  care  and  attention  has  been  paid  to  the  mainten- 
ance of  od  under  pressure  in  the  MONROE  car. 
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That  the  MONROE  car  is  suspended  with  a 
compound  cantilever  spring  suspension  is  almost 
apparent  as  one  steps  into  the  car  without  ever 
having  seen  the  springs. 

This  method  of  suspension  design  is  now  gen- 
erally admitted  to  be  the  superior  construction — 
even  though  it  be  more  expensive. 

Emphasis  of  the  fact  that  it  is  found  in  the 
MONROE  car  is  more  or  less  redundant. 

Concerning  Detachable  Heads 

Perhaps  the  simplest  way  to  present  the  im- 
portance of  detachable  cylinder  head  construction 
is  to  quote  from   an   editorial    contained  on 

page  796  of  the  November  9th  issue  of  THE  AUTOMOBILE 
entitled  "Detachable  Heads." 

"Engines  with  detachable  heads  are  on  the 
increase  and  have  proved  successful  with  very 
few  exceptions. 

"The  benefits  to  be  sained  from  the  remov- 
able head  are  many,  betn  from  a  manufacturing 
and  maintenance  standpoint :  They  are  an  aid 
to  accurate  cylinder  grinding  and  are  valuable 
in  that  they  assist  the  manufacturer  to  main- 
tain a  very  narrow  limit  of  variation  on  com- 
bustion chamber  size.  To  the  user  they  are  a 
great  boon  when  it  comes  to  removing  carbon 
or  in  grinding  valves." 

Surely  this  shows  the  up-to-dateness  of  MONROE  construction. 

There  are  many,  many  points  of  refinement  in  this  MONROE 
car  about  which  we  could  talk  for  hours.  But  we  have  cited  a  few 
of  the  essentials  to  indicate  clearly  the  class  and  character  of  the  car 
and  to  show  that  while  it  is  built  along  conventional  lines,  it  never- 
theless has  kept  apace  with  all  that  tends  toward  an  advancement  of 
the  art  of  motor  car  construction. 

In  the  matter  of  general  specifications  you  will  find  in  the  Monroe 
car  genuine  No.  1  leather  trimmings,  silk  mohair  top,  Stewart- 
Warner  vacuum  feed,  Motometer,  Stewart-  Warner  speedometer,  8-day 
clock,  tonneau  light,  wire  wheels  furnished  at  extra  cost.  In  fact, 
in  all  that  the  expression  implies,  the  Monroe 
car  is  fully  equipped. 

In  performance  the  Monroe  car  is  unex. 
celled  by  any  motor  car.    From  three  ,  . 
miles  per  hour  to  sixty  it  will  run 
quietly,  and  without  the  slightesr 
vibration,  and  it  possesses 
all  those  qualities  of 
comfort  and  easy  rid- 
ing that  might  be 
expected  in  one 
of  the  most  ex- 
pensive and  lux-  -  ,.  ^^^y^^iSfi frWf    ^  I 

unous  cars. 
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That  there  is  a  big  market  for  such  a  car 
as  this  goes  without  saying.  A  market  not  of 
price  nor  yet  of  extravagance.  But  referring  to 
our  former  simile,  there  are  a  lot  of  purchasers 
of  high  grade  upright  pianos. 

There  are  thousands  of  people  who  want  a 
high  quality  car  that  do  not  desire  an  extrava- 
gant car  either  in  size,  power  or  non-essentials. 
To  those  thousands  the  MONROE  car  has 
an  instant  appeal  that  its  performance  will 
more  than  satisfy. 

The  point  is,  are  you  in  position  to  present 


the  MONROE  car  to  that  clientele?  If  you 
are,  it  is  a  real  proposition  for  your  considera- 
tion. But  bear  in  mind  that  in  considering 
the  MONROE  agency,  you  are  considering 
just  as  much  a  quality  proposition  as  though 
it  listed  for  #3000  instead  of  only  $985. 

It  is  a  car  that  can  be  sold  only  to  tho«e 
people  who  realize  what  construction  means 
and  who  want  the  best  rather  than  the  most. 

So  if  you  are  in  position  to  handle  a  quality 
proposition,  let  us  know  what  you  have  to 
offer,  and  we  will  advise  you  our  terms  and 
discounts. 
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r  A  moderately  priced,  all-weather  car  on  the  Monroe 
Model  3  (Roadster)  Chassis. 

•J  In  addition  to  the  Monroe  Touring  Car,  illustrated  on 
the  preceding  eight  page  advertisement,  the  popularity 
and  convenience  of  the  Sed  an  type  of  body  has  led  to  the 
incorporation  of  this  model  in  the  Monroe  line. 

t|  Built  on  the  smaller  roadster  chassis  (Model  3),  it  has 
all  the  regular  roadster  equipment  with  the  addition  of 
larger  tires.  The  same  care  and  thoroughness  in  manu- 
facture and  in  selection  of  materials  will  he  found  in  the 
Sedan,  together  with  the  same  conservatism  in  design. 

*J  The  Monroe  Sedan,  like  the  other  Monroe  Models, 
has  a  four-cylinder,  valve-in-the-head  motor,  which,  with 
recent  improvements,  is  admitted  to  be  the  most  efficient 
gas  engine. 

(J  Comfortably  and  attractively  fitted  up  inside.  Has 
an  aisle  between  front  seats. 

tj  The  Monroe  Sedan  with  an  absolutely  efficient  and 
dependable  equipment,  built  to  give  the  best  possible 
service  and  comfortable  in  all  weathers,  is  a  car  of 
the  first  quality. 

M  Price  $965,  f.o.b.  Pontiac. 
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$395     THE  LOWEST   PRICED  110 -INCH 

In  thii  car  we  offer  you  economical  up  keep  combined  with  comfort,  convenience  and  quality.  Not  tbe  quality  of  au  SS.COQ 
car,  to   be  sure,  but  tbe  highest   quality  you  can   possibly  obtain  for  tbe  price — $J95. 

And  that  means  quality  (  that  la*ta,  quality  that  keeps  you  on  the  toad  winter  and  summer,  in  good  weather  and  bad,  that 
brlnga  you  home  safety  and  awiftly  from  the  Ions  ride. 

Emerson  parts  are  easily  replaced,  and  inexpensive.  Tires  will  last  long  on  the  EMERSON  because  of  its  longer  whcelbaa* 
and  easy  riding  qualities,  as  well  as  its  light  weiplit. 

Head  the  specifications — notice  the  improvements  over  cars  at  anywhere  near  this  price — the  higher  horsepower,  the 
selective  transmission,  Hyatt  Bearings,  semi  elliptic  springs  undcrslung,  Hotchkiss  Unve,  honeycomb  radiator,  gas  tank  on  rear, 
vacuum  feed.  At  water- Kent  Ignition. 

Dealer  applications  have  come  in  from  all  oarts  of  the  country,  and  we  shall  be  ready  to  close  agency  contracts  December 
15th.    If  yon  haven't  written  yet,  mail  us  a  letter  today.    If  you  are  the  best  In  your  territory  we  want  you. 


SPECIFICATIONS 
MOTOR— The  Em* r woo  motor  la  four-cylinder,  four-cycl*. 
cast  en-bloc,  S%"  bore,  «*  stroke,  three- be* ring  crank  abaft, 
22.4  horsepower.  A.  L,  A.  II.  rating. 

Tbe  cylinder  head  Is  removable,  giving  acceaa  to  the  pistons 
and  valrca.  being  a  point  In  favor  of  greater  economy  of  upkevp. 
The  lower  crank  ana*  la  so  east  that  th*  oil  bottom  Is  mads  of 
creased  steel  aud  Is  removable,  which  gives  tbe  same  accessi- 
bility to  the  bearing*  and  other  parts  of  tbe  motor  as  the  re- 
movsble  bead  does  to  the  top  of  tht  motor.  Bearing*  standard 
*ta* 

TVs  oil  la  circulated  by  fly-wbsd  and  aplash. 

Tbe  motor  la  cast  with  a  standard  8,  A.  K  No.  S  housing, 
which  completely  euckwea  the  flywheel  and  receive*  the  trans* 
ml**  ii  in. 

Tbe  transmission  la  bolted  to  tbe  bell  of  the  motor,  which 
forma  tbe  unit  power  plaat, 

CMlTt'll^Tb*  clutch  Is  multiple  disc  type  of  tbe  latest 
known  sii-et-fwtful  anil  tried  pattern,  and  runs  la  oil. 

THANSMISSIO*— The  transmission  Is  three  speeds  forward 
and  on*  ravers*,  notertlv*  type.  Shafts  sr»  of  standard  sis*. 
The  geara  standard  alte  throughout-  Bearings  standard  sit** 
throughout.     Cbsnge  gear  lever  dlreetljr  over  gears,  ball  and 


k.  t  type  nf  shift.     Emergency  brake  directly  alongside  tbe 
sne  handle  shifting  lever. 
VXIT    ■OWiR  PLA\T- This    type    of  construction. 


wherein  th*  motor  la  connected  In  nnlt  wltb  the  transmission 


by  clutch,  la  the  typ*  ot  construction  that  has  gained  In  popu- 
larity mure  rapidly  than  any  other,  and  la  today  recognised  as 
th*  standard,  and  la  known  aa  lb*  In  It  Power  Plant. 
This  Call  Power  Plant  la  constructed  with  three-point 
suspension. 

I  S  I  V  Kit  HA  I.  JOINTS— The  double  universal  Joint  with 
propeller  shaft  between  eonneeta  th*  nnlt  power  plant  with  rear 
axle.    Both  Joints  boused  so  a*  to  retain  lubricants. 

AX1*BS— The  front  axle  la  drop  forged  I-beam,  specially 
beat  treated,  with  cap  and  eon*  bearings  In  front  wbweia. 
Knuckles  and  bolts  heat  treated. 

Th*  rear  axle  la  s*ral  floating.  Shaft*  ant  of  ample  alas  to 
carry  tbe  load.  Standard  differential,  geared  4<4  to  1.  Bear- 
Inga  Hyatt,  standard  stse*.  Ball  bearing*  In  front  of  pinion. 
tMiort  third  member.  Strongly  and  sturdily  built.  Brakse  10* 
Internal  and  estemal — act  smoothly  and  quickly. 

MPKINGS— Front — long  seml-elllptlc.  Length  SI  Inrh**. 
Bear — onderslnng,  long,  very  r*slU*nt,  conducive  to  easy  rid  lag, 
Ix-ngtb  42  Inches. 

IIOTHIKISS  DRIVE- Oiir  method  of  spring  suspension 
permlta  us  to  make  U*e  of  the  latent,  moat  up-to-date  and 
simplest  device  known,  that  I*,  tbe  Hntrhklaa  Drive. 

•JTEBKIWIS  tJKAll— Worm  and  sector  type.  Its  s*aa  of 
action  and  control  over  the  car  la  rrtnarkabls. 

I.«>ft  band  drive.    [  Itlgbt-lisnd  drive  for  eipnrt  only.] 
It ADIATOH— Honeycomb.    Sufficient  capacity  to  lnanr*  par- 
feet  cooling. 
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OAS  TANK— On  rear — capacity  10  gallon*.  Gasoline  f«J 
to  carburetor  by  vicmm  sya  Irn.  Tola  location  of  the  fa  a 
tank  is  only  another  point  of  comfort. 

WIIEKLK—  Front— 30-  z  Is,  clincher  rinoa.  Rear— 30"  i 
•  H*.  clincher  rlma. 

Th*s*>  Riitt  are  ntiiD(l*rUo1  by  other  large  producers  of  ram. 

FRAME — j'rrw«-d  steel,  of  sufficient  dlinen»U-ns  It  form  tbe 
foundation  on  whlcb  to  Install  onr  other  valuable,  and  up-lo-date 
features,  and  la  of  strength  auHlcleat  to  withstand  nil  condi 
tli'Di  tbe  car  may  be  subjected  to. 

LAMPS- Electric,  two  Bead*  and  tall,  with  dimmer  attacb 
ment. 

ELECTRIC  KQI  II'MKNT— Generator  on  front  right 
band  aide  of  the  motor,  gesr  driven.  [Sinrtt-r  left  rear 
aid*,  of  motor.  Very  readily  attacked  when 
ordered  a*  au  .-  *  mi  .  i 

IGXITION— At  water  Kent  distributor. 

M  A  TT K  It  Y— Wet  storage. 

CARBt  KK  TOR— standard  Ooat  feed 

WHBELBA9E- 110  Inches. 

TKKAI1 — Ktaadard  ott*  oa\j. 

ROU)  (  LKAHAXCK- *'H  Inches. 

BODY— In  the  further  carrying  out  of  our  Ideaa  we  bare 
designed  a  neat  fall  stresm  line  body,  the  symmetry  of  tb» 
line*  melting  Into  each  other  from  the  honeycomb  radiator  In 
front  to  the  rear. 

The  rear  seat  la  Tcry  roomy  as  to  width  and  leg  room  as 
wtll  aa  the  front  neat. 

TOP — Ooe-man. 

PI  N I SH— 11  lack  and  nickel;  no  option. 
THIMMIKliM- Imitation  leather. 

PEKDEHK-Lait.  but  not  least,  vi  deek  tbla  chassis  with 
a  aet  of  beautifully  mounted  and  snappy  crown  fender*. 

KQ1JI»MK  NT— Electric  born,  tool  kit.  tire  repair  kit,  lack 

* ° A PPOl N TM E NTS— Th*  car  as  •  whole  with  Its  on  todate 
and  atandard  cfaassda — fall  stream  Line  body — wltb  slant  In* 
windshield  and  one-man  top-  with  weight  of  apiimitmately 
1.AO0  pound* — gives  to  tbe  consumer  a  aaappy  car  that  Is 
pleasing  to  tbe  eye.  and  satisfactory  to  tbe  last  degree  In 
action  on  the  r/«il.  The  KM  Kit  HON  "KOIR**  In  the 
ear  lonar  aongk!  after.   With  a  distinctiveness  all  Its 


oil,  tires  end  upkeep)  ita  ease  of  control  Its  wonderful  bill 
•■limbing  propensities — Its  easy  riding  qualities — thewe  make  It 
the  Lotvlar  car  that  It  la. 

PRICE— «39o.OO  K    o.  H.  factory. 

9470.00  K.  O.  B.  factory  equipped  wltb  electric  •tarter, 
tpeedutneter  and  tire  carrier. 

Tbe  boots  are  guaranteed  to  be  the  exact  specification*  of 
tbe  Emerson  'Tour.**  hot,  of  eours*.  the  right  la  reserved  to 
make  such  red  Dement*  ami  chances  aa  may  oe  deemed  adran- 
tageoua  to  the  product.  Tbe  standard  guarantee  of  the  National 
A  qtnnenbl  te  Cba  nsber  of  Commerce,  I  ne . ,  a  ppllee  to  every 
Emerson  "Four." 

Dealer  appllea 1 1<>  aa  are  arrtvlaar,  with  ererj 
mall*  and  ere  una  1 1  he  ready  to  eloae  aarenry 
font  raets  hearlnnlan:  December  I3lh.  Hadn't 
rna  hetfer  write  u»  today? 


The  Emerion  Power  Plant 


THE  EMERSON  MOTORS  COMPANY,  Inc. 

Executive  Offices:  47  West  34th  Street,  New  York  City 


JX 


it 


V. 
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THE  LATEST  AND  BEST  AUTOMOBILE  BOOKS 


ALL  1916  EDITIONS 


Starting,  Lighting  and  Ignition 

Systems 

By  Victor  W.  Paut 
A  practical  treatise  on  modern  starling 
and  unman  ignttm  practice  Includes  a 
complete  exposition  of  it o rax*  battery  con- 
struction, care  and  repair.  Explain*  all 
type*  of  starting  motor* — generators — mag- 
netos and  all  ignition  or  lighting  system 
unit*.  Considers  the  systems  of  ear*  al- 
ready in  use  aa  well  aa  those  that  are  to 
come  in  1917.  A  book  every  one  need*. 
Nothing  ha*  been  omitted,  no  details  hare 
been  slighted.  A  book  you  cannot  afford 
to  be  without. 

Jeaelr  OOO  paces.  2»7  Specially 
Mad*    Elgrarlnai.  Kdlllun. 


EifraTlag*.  tuie 
Price  »i.no 


The  Modern  Gasoline  Automobile 

■y  Victor  W.  Pag* 

The  moat  complete  treatise  on  the  gasoline  automobile  ever  issued 
Written  in  simple  language  by  a  recognised  authority  familiar  with 
every  branch  of  the  automobile  industry.  Free  from  technical  term*. 
Everything  is  explained  to  simply  that  anyone  of  ordinary  intelligence 
may  gain  a  comprehensive  knowledge  of  the  gasoline  automobile.  The 
information  u  up  to  date  and  include*  in  addition  to  an  exposition 
of  principle*  of  construction  and  description  of  all  type*  of  automo- 
bile* and  their  component*,  valuable  money-saving  hint*  on  the  care 
snd  operation  of  "notor  car*  propelled  by  internal  combuation  engine*. 

The  book  tell*  you  just  what  to  do,  how  and  when  to  do  It  Noth- 
ing baa  been  omitted,  no  detail  has  been  slighted. 

SB*   Paces.   800   Illustrations.   13   Foldlac  Plates, 
nun  Edltloa.     Price  SS.BO 


Automobile  Repairing  Made  Easy 


By  Victor  W.  Pao*.,  M.E. 
A  thoroughly  practical  book  containing 
complete  directions  for  making  repair*  to  all 
part*  of  the  motor  car  mechanism.  Written 
in  a  thorough  but  non-technical  manner. 
Will  be  found  of  special  value  to  garage- 
men,  chauffeur*  and  automobile  mechanics; 
it  alio  contains  a  mass  of  general  informa- 
tion that  will  be  of  equal  value  to  the 
motorist  who  take*  care  of  hi*  own  car. 

This  book  contain*  special  instructions 
on  electric  starting,  lighting  sod  ignition 
system*.  Tire  repairing  and  rebuilding. 
Autogenous  welding.  Krating  and  (older- 
ins.  Heat  treatment  of  steel.  Latest  tim- 
ing practice.  Eight-  and  twelve-cylinder 
motor*,  etc.,  etc.  A  guide  to  greater  me- 
chanical efficiency  for  all  repairmen.  You 
will  never  "get  stuck**  on  a  job  if  you  own 
this  book. 


,  "Peclallr  Made  Ensravtngi  on  BOO  Plate. 

loftH  Paces  (BVj  a  S».   11  Folding  Plates,    llllil  Kdttlon. 
Price  C3.O0 


The  Model  T  Ford  Car 

By  Victor  W.  Pag* 

This  is  one  of  the  most  complete  instruction  book*  ever  published 
All  part*  of  the  Ford  Model  T  Car  are  described  snd  illustrated. 
Complete  instruction*  for  driving  and  •rfji>i»j  are  given.  Every  de- 
tail is  treated  in  a  non-technical  yet  thorough  manner. 

This  book  ia  written  specially  for  Ford  driver*  and  owner*,  by  a 
recognised  automobile  engineering  authority  and  an  expert  on  the 
Ford,  who  ha*  driven  and  repaired  Ford  car*  for  a  number  of  year*. 
He  write*  for  the  average  man  in  a  practical  way  from  actual  knowl- 
edge. All  part*  of  the  Ford  Model  T  Car  are  described.  All  repair 
processes  illustrated  and  fully  explained.  1917  edition. 
C  Larce  Feldlac  Platea.  lOO  lltaatratloan.  SOO  Faces. 
Price  Bl.OO 


Automobile  Questions  and  Answers 

By  Victor  W.  Pago 

This  practical  treatise  consists  of  a  series  of  thirty-seven  lessons, 
covering  with  over  MOO  question!  and  their  answer*  the  automobile, 
us  construction,  operation  and  repair.  The  subject  matter  ia  abso- 
lutely correct  and  explained  in  simple  language.  If  you  can't  answer 
all  of  the  following  questions  you  need  this  work.  The  answer*  to 
these  and  2000  more  are  to  be  found  in  its  page*. 

Give  the  names  of  all  important  parts  of  sn  automobile  and  describe 
their  function*.  Describe  eetion  of  latest  types  of  kerosene  carbure- 
tors Whst  is  the  difference  between  a  "doable"  ignition  system  and 
a  '  dual  ignition  system  ?  Name  parts  of  sn  induction  cod.  How  are 
valves  timed  ?  What  ia  an  electric  motor  starter  and  bow  doc*  it 
work?  Wh»t  are  advantages  of  worm  drive  gearing?  Name  all  im- 
portant types  of  ball  and  roller  bearings,  etc.,  etc. 
BBO  Pace*.  BOO  Illustrations  and  Plates.  IBIS  Edition. 
Price  01.50 


The  Automobilist's  Pocket  Com- 
panion and  Expense  Record 

Arranged  by  Victor  W.  Pago,  M.B.A.E. 
Tbii  book  is  not  only  vslusble  a*  a  conveni- 
ent cost  record  but  contain*  much  information 
of  value  to  motorists.  Includes  a  condensed 
mgeet  of  suto  laws  of  all  States,  a  lubrication 
schedule,  hints  for  care  of  storage  battery  and 
care  of  tires,  location  of  road  trouble*  in  all 
parts  of  the  car,  ami-freetiug  solutions,  horse- 
power table,  driving  hints  snd  many  useful 
tables  and  recipe*  oi  interest  to  all  motorists. 
Not  s  technical  book  in  any  sense  of  the  word, 

t'ust  s  collection  of  practical  facts  in  simple 
inguaire  for  the  everyday  motorist. 
It  will  enable  you  to  keep  track  of  all  your 
expense!  Convenient  ruled  pages  eliminate  all 
bookkeeping  except  entering  a  few  figure*  daily. 
Shows  the  mile*  covered  during  each  day  of 
the  year,  the  fuel  used  and  cost  of  repaira. 
>/ll*  if  your  tire*  are  standing  up  to  their  guarantee,  which  make 
of  tire*  give*  best  service,  etc 

Coneealeat  pocket  slsr,  haadsomrly  boned  la  llsap 
leatherette  cover.   Price  Bl.OO 


Automobile  Welding  with  the 
Oxy-Acetylene  Flame 

By  M.  Keith  Dunham 

*ZBt$J£JLltSJ>VJlX.  COMPLETE  BOOK  ON  THE  "WHY" 
£v9Jj*2*^  0P  WELDING  WITH  THE  OXY-ACETYLENE 
tLAME  the  vonous  parts  of  the  automobile. 

Explains  the  apparatus  lo  be  used,  its  care  and  how  to  construct 
necessary  shop  equipment.  The  actual  welding  of  all  automobile 
parts  is  treated  in  a  manner  understandable  by  everyone. 

Automobile  owners,  gsraite  and  service  stations,  blacksmith  and 
machine  shops,  as  well  as  industries  using  the  oxy-acetylene  flame, 
will  find  this  book  of  the  utmost  value,  since  the  perplexing  problems 
arising  when  metal  is  heated  to  a  melting  point  sre  fully  explained 
and  the  proper  methods  to  overcome  them  shown. 

1M  Paces.     Folly  Illastrated.     IBIS  Bdltlon 
Price  Bl.OO 


Automobile  Charts.  25  Cents  Each 

I.ocatloa  of  Carbaretlon  Troubles  Made  Easy. 
I  <m  ,.<!..„  of  Icntttnn  System  Troubles  Made  Easy. 
Location  of  Coollac  and  Lubrication  Xysters*  Faults. 
Location  of  Ford  Koglar  Troubles  Made  Easy. 
Location  of  Gasoline  Euclne  Troubles  Made  Rasy. 
Lubrication  of  the  Motor  Car  Chassis. 


lav  Any  of  these  hooks  ml  prepaid  on  receipt  of  price,  or  a  special  circular  of  all  our  Automobile  Books  and  Charts  sent  on  request 

IS**"  FREE—  Our  new  Catalog  of  Practical  Buohs  sent  free  on  request. 

THE  NORMAN  A.  HENLEY  PUBLISHING  CO.,  132  Nassau  St.,  New  York,  U.S.A. 
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IGNITION 

How  Do  You 
Consider  It 


Ignition  is  a  puzzle  to 
the  majority  of  car 
owners  —  hence  when 
ignition  fails  the  car  is 
useless  and  the  owner 
becomes  discouraged 
with  his  purchase — the 
car  maker  loses,  the 
agent  loses,  the  owner  loses. 

Has  the  car  maker  given  as 
much  thought  to  the  igni- 
tion system  as  he  might,  has 
he  tried  to  save  money  at  the 
customer's  expense,  has  he 
considered  the  many  advan- 
tages of  a  good  magneto,  has 
he  saved  wisely  by  using 
something  other  than  a  mag- 
neto? These  are  questions; 
vital  questions. 

Ignition,  being  an  absolute 
necessity,  should  be  consid- 
ered a  part  of  the  engine- 


just  as  much  a  part,  and 
just  as  necessary  as  the 
crankshaft,  a  valve  or 
a  piston;  it  should  be 
thoroughly  dependable, 
and  free  from  any  in- 
fluence of  other  parts 
of  the  car. 

It  should  not  be  hitched  to 
the  lighting  system  or  the 
starting  system. 

It  should  not  depend  upon 
the  battery,  which  itself  has 
to  depend  upon  the  dynamo 
and  the  possible  thoughtful- 
ness  of  the  driver. 

It  should  be  free  and  alone. 

Having  Bosch  Magneto  Ig- 
nition, a  car  has  reliable  ig- 
nition, ignition  that  is  world 
renowned,  and  that  depends 
upon  itself  alone  for  its  reli- 
ability. 


Correspondent-*  is  Invited  oo  the  Ignition  subject.    Catalogue*  gent  on  request 


Bosch  Magneto 
Company 


220  West  46th  St. 
New  York 


Service  Sutkxw  .0  Every  State 
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Garagemen 
Write ! 


Repairmen 
Write! 


INSTALL  THEM  NOW! 


DEALERS:  The  WRIGHT  Piston  Ring  business  is  booming.  Your  oppor- 
tunity for  selling  WRIGHT  Rings  to  every  car  owner  who  comes  into  your 
place  of  business  is  greater  now  than  ever. 


One  Half 
the  Price 
of 

Ordinary 

Multiple 

Type  Rings 


Without  a 
Superior 
in  Material, 


Note  perfect  almpllrltv — two 
•  Ml  Inil  WlM  !•  I  I** 
nl>  the  Julot  or  .lot  in  Hie 
work  pait. 


rfrit  <-ci*eDtrii*  rlnir*, 
M  of  K*  r»  iffij 


Perf. 


Consider  that  the  low  price  of  W  RIGHT 
Rings  permits  car  owners  to  install  a  complete 
set  of  rings  where  otherwise  they  could  use 
one  or  two  high-priced  rings  at  most  to  a  piston. 

Complete  satisfaction  is  not  to  be  obtained 
with  anything  less  than  a  complete  set  of 
piston  rings.  WRIGHT  prices  have  been  made 
low  enough  to  stimulate  complete  set  installa- 
tion, in  the  knowledge  that  only  by  so  doing 
can  perfect  results  be  assured. 

Dealers  arc  authorized  to  sell  every  complete 
set  of  WRIGHT  Piston  Rings  with  the  under- 
standing that  they  can  be  returned  at  any  time 
within  30  days  for  any  reason  whatever,  aivl 
their  full  purchase  price  refunded.  WRIGHT 


»Jot«  cot  rt*M  «»d 

to 


RINGS  can  now  be  obtained  at  almost  every 
live  garage  or  repair  shop. 

This  guarantee  naturally  applies  only  to 
WRTGHT  installation  on  pistons  which  are 
round  and  unscored. 

WRIGHT  dealers  report  that  they  are 
smashing  all  previous  sales  records.  The  low 
price  of  \V"RIGHT  Rings,  added  to  their  excep- 
tional qualities,  give  them  the  call.  If  you  are 
not  getting  your  share  of  the  piston  ring  busi- 
ness in  your  vicinity,  you  are  overlooking 
interesting  profits  in  a  big  and  growing  business. 
Everything  indicates  that  more  WRIGHT 
Piston  Rings  will  be  sold  in  1917  than  any  other 
type  of  fuel  economizer  on  the  market. 


Our  factories  are  working  overtime  to  meet  the  demand. 
If  you  recognize  the  big  possibilities  and  the  permanence 
of  the  WRIGHT  agency,  we  want  you,  now!  Get  in  line 
for  the  spring  trade.  Every  time  that  gasoline  goes  up, 
more  W'RIGHT  Rings  will  be  sold.  Wire,  or  use  the 
coupon  today  for  interesting  dealers'  proposition. 

V.  A.  LONGAKER  COMPANY 

Sole  Distributors 
Suite  706,  Merchants'  Bank  Bldg.,  Indianapolis,  Ind. 


DEALERS'  COUPON 


V.  A.  LOXGAKER. 

706  Merchants'  Bank  Bldg., 
Indianapolis,  Ind. 

Please  send  full  details  of  special 
proposition. 


Name 


m  Address 
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Everlastingly  Keeping  at  One  Thing 
Produces  Results— 

On  this  principle  we  have  always 
specialized  in  just  one  thing,  and 
that  is  combining  rubber  with 
fabrics. 

Together  with  this  specialty  we 
have  a  hobby,  and  that  hobby  is 
QUALITY. 

We  produce  rubberized  fabrics 
for  Automobile  Tops,  Curtains 
and  Upholstery  in  several  quali- 
ties, but  our  best  effort  which 
gratifies  our  hobby  is  known  by 
the  trade  at  large  as  BULL  DOG 
QUALITY. 

If  you  need  rubberized  fabrics  in  the 
manufacture  of  your  products — 
investigate  BULL  DOG  QUAL- 
ITY. 

Samples  and  prices  on  request. 
L.  J.  MUTTY  COMPANY,  Boston,  Mas*. 

Plenum    mention    Th«    Automobile    when    writing    to  A<Jv*rtl»«r« 
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he  New  SERIES  18 

Studebaker  Cars 

With  Seven  New  and  Exclusive  Features 


The  Day  of  High  Prices  for  Fine  Cars  has  Passed 


The  new  Studebaker  SERIES  1 8  cars,  with  seven  new. 
special  and  exclusive  improvements  are  FINE  CARS, 
warranted  by  us  to  completely  satisfy  the  most  par- 
ticular and  fastidious  persons.  We  believe  these  cars 
represent  the  greatest  automobile  values  ever  offered 
to  the  buying  public,  and  that  persons  accustomed  to 
paying  $2,000  or  $3,000  for  cars  will,  upon  examination, 
concede  that  these  Studebakers  equal  ANY  such  cars 

manship  and  finish, 


These  new  SERIES  18  Cars  offer  the  moat  wonderful 
opportunity  that  Studebaker  dealers  have  ever  had, 
and  it  is  a  matter  of  record  in  the  automobile  market 
that  Studebaker  dealers  have  always  enjoyed  the  high- 
est prosperity  that  merchants  of  motor  cars  have 
witnessed  in  any  year.  The  value,  the  prices,  the  size, 
power  and  exceptional  quality  of  these  Studebaker 
cars  are  so  self-evident  that  we  know  every  Studebaker 
dealer  will  agree  with  us  that  this  Dew  SERIES  It 
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STUDEBAKER  has  centered  its  great  re- 
sources and  experience  on  ONE  BASIC 
DESIGN  with  all  parts  interchangeable 
for  both  the  FOUR  and  SIX,  except  the  motor. 
One  equipment  of  machinery,  tools,  character  of 
manufacturing  operations  and  quality  of  material 
suffices  for  both  models. 

No  revolutionary  changes  have  been  made  in  the 
basic  Studebaker  design  for  four  years.  The  same 
group  of  EMINENT  ENGINEERS  AND  DE- 
SIGNERS are  responsible  for  the  evolution  of 
the  new  SERIES  18  models,  yet  the  many  im- 
provements and  refinements  adopted  as  the  result 
of  our  experience  have  made  these  new  models 
decidedly  the  best  cars  we  have  ever  produced. 
They  are  sold  with  our  guarantee  of  prompt  and 
efficient  service  and  the  replacement  without 
charge  of  defective  parts,  if  any  are  developed, 
within  one  year  from  date  of  sale.  We  guarantee 
our  cars  to  give  absolute  satisfaction,  provided 
they  receive  the  care  a  highly  developed  piece 
of  machinery  should  receive. 

The  SERIES  18  cars  are  leaders  in  the  industry, 
history  makers,  which  put  Studebaker  in  the 
lead  with  new  and  greater  values  at  popular 
prices.  Studebaker  has  led  the  way  in  nearly 
every  forward  step  in  automobile  construction 
in  which  the  owner  profited.  STUDEBAKER 
WAS  THE  FIRST 

— to  produce  a  six-cylinder  car  selling  for  less 

than  $2,000; 
— to  produce  a  50  horse   power  car  selling  for 

less  than  $2,000 ; 
— to  produce  a  seven  -  passenger  car  selling  for 

less  than  $1,000; 
— to  establish  a  uniform,  international  service 

system  for  owners ; 
— to  produce  the  now  popular  crown  fenders ; 

— and,  finally,  Studebaker  was  the  first  manu- 
facturer of  FINE  CARS  to  offer  its  product  at 


medium  prices,  thus  leading  the  way  to  greater 
values  and  compelling  other  manufacturers  to 
increase  values  and  reduce  prices. 

Studebaker  has  $13,000,000  invested  in  the  most 
efficient  and  modern  plants,  in  which  it  manu- 
factures all  of  its  engines,  axles,  transmissions, 
differentials,  bodies  and  tops.  Middlemen's  prof- 
its (parts  makers)  included  in  the  price  of  assem- 
bled cars  and  small  manufacturers'  cars  are 
almost  entirely  eliminated  in  Studebaker  selling 
prices.  It  is  necessary  to  pay  from  50%  to  100% 
more  than  Studebaker  prices  for  cars  of  corres- 
ponding value, 

SEVEN  NEW  IMPROVEMENTS 
AND  ADDITIONS 

Gun-Metal  Finish.  Original,  rich  and  exclu- 
sive finish  of  deep  lustre  and  permanency,  applied 
in  twenty  -  five  operations.  No  finer  finish  is 
possible  than  that  of  the  SERIES  18  Cars.  A 
permanent  body  finish  depends  largely  on  the 
slow  and  careful  building  up  of  the  different  coats 
of  color  and  vamish  —  the  Studebaker  way. 
Fenders  and  aprons  are  rich,  black  enamel. 

New  Auxiliary  Chain.  Arm  chairs,  original 
and  exclusive  with  Studebaker,  patent  applied 
for.  These  large,  roomy  and  comfortable  chairs 
fold  up  and  slide  under  rear  seat  when  not  in 
use.  They  dispense  with  the  unsightly  recesses 
in  the  tonneau  floor  and  with  slit  carpets  com- 
monly used  in  other  cars.  When  these  chairs 
are  underneath  the  back  seat,  the  Studebaker  is 
a  roomy,  beautiful  FIVE-PASSENGER  CAR— 
instead  of  the  regular  seven-passenger  car. 

Reversible  Front  Seat.  Original  and  exclusive 
with  Studebaker,  the  front  passenger  seat  is  re- 
versible so  that  passenger  can  sit  facing  tonneau 
or  facing  forward.  Both  front  seats  are  covered 
with  leather,  have  large  and  handsome  robe  strap 
and  are  adjustable  to  all  leg  lengths.    No  more 


40  H.  P.  7  Passenger  Four  Tourinf  Car  J'* 40 
50  H.  P.  7  Passenger  Six  Touring  Cur  $1180 


40  H.  P.  Four  Roadster  $930 
50  H.  P.  Six  Roadster  $1170 


40  H.  P.  Four  Landau-Roadster  $1190 
50  H.  P.  Six  Landau  -  Roadster  %13S0 


comfortable  seats  are  to  be  found  in  any  car,  re- 
gardless of  price. 

New  Storm  Curtains.  Of  the  recent  Black- 
more  design  and  patent,  opening  with  the  doors 
and  thereby  preventing  crouching  and  crushed 
hats.  Studebaker,  we  believe,  is  the  first  maker 
to  offer  this  improvement  as  standard  equipment. 

Improved  Body  and  Upholstery.  The  body 
is  elegantly  finished  and  equipped — inside  and 
out.  The  handsome  footrail,  wide  scuff  plates, 
wide  doors,  handsome  door  trim,  carpeting,  etc, 
all  demonstrate  quality  and  refinement.  The 
upholstery  is  semi-glazed,  straight-grained,  genu- 
ine leather,  made  to  special  Studebaker  forms, 
with  the  best  curled  hair  and  long  coiled  springs. 
Tonneau  carpet  all-wool,  bound  with  leather 
instead  of  cheap,  raveling  thread-stitch.  The 
top  is  made  of  the  finest  grade  silk  mohair,  bound 
with  leather  edging,  a  feature  found  on  few  cars 
at  any  price.  The  body  material,  upholstery 
and  workmanship  of  Studebaker  cars  are  unsur- 
passed, and  the  interior  finish  and  detail  of  the 
bodies  are  LUXURIOUS  and  COMFORTABLE. 

Yale  Switch  Loch.  Of  pin  tumbler  type, 
Studebaker  design,  insuring  convenient  and  safe 
protection  against  theft  or  unauthorized  use  of 
the  car. 

New  Winter  Top.  Made  exclusively  for  Stude- 
baker cars.  Noiseless.  Quickly  and  easily  put 
on  or  taken  off,  and  fitting  perfectly. 

MECHANICAL  IMPROVEMENTS 

Improvements  have  been  made  in  the  SERIES 
18  motor,  insuring  greater  smoothness,  flexibility, 
quietness  and  economy.  All  noticeable  vibration 
has  been  eliminated  by  superior  piston  design 
and  the  stiffening  of  the  motor  frame. 

The  Studebaker  -Schebler  carburetion  system 
has  been  developed  so  that  both  the  FOUR  and 


SIX  are  the  most  ECONOMICAL  motors  on  the 
market  in  ratio  to  power. 

Studebaker  lubrication  has  been  further  im- 
proved. The  system  is  positive  and  eliminates 
all  lubrication  troubles.  Waste  through  the  ex- 
haust is  overcome  and  practically  no  surplus  oil 
reaches  the  combustion  chamber  to  burn  and 
form  carbon. 

The  chassis  frame  is  the  same  strong,  light  con- 
struction which  has  characterized  all  Studebaker 
cars.  The  perfection  of  our  chassis  design  is 
convincingly  proven  by  satisfaction  given  in  over 
285,000  Studebakers  produced  and  sold. 

The  full-floating  rear  axle  construction  remains 
the  same  in  principle  as  heretofore,  but  has  been 
further  improved  and  strengthened.  This  type 
of  axle  is  used  by  practically  all  leading  manu- 
facturers, thereby  proving  its  mechanical  supe- 
riority. 

The  best  quality  of  steel  and  alloy  is  used 
throughout.  Every  gear  is  of  CHROME 
NICKEL  STEEL,  specially  cut  by  Studebaker. 

In  the  differential,  which  has  four  bevel  gears, 
Timken  bearings  are  used  throughout.  Only 
eleven  of  the  three  hundred  different  cars  on  the 
market  use  as  many  Timken  bearings  as  Stude- 
baker, and  the  average  price  of  these  cars  is 
$2,000. 

The  Wagner  Lighting  and  Starting  System  is 
individual  to  Studebaker  cars  and  has  been 
further  improved  by  increasing  the  cranking 
power  12%. 

The  Willard  Storage  Battery  is  absolute  assur- 
ance against  ignition,  lighting  and  starting  failure. 
Studebaker  uses  a  100-AMPERE  hour  battery. 

There  is  still  some  excellent  territory  open  for 
progressive  men  who  wish  to  take  up  the  sale 
of  Studebaker  cars.  Full  details  will  be  given 
upon  application. 


-Li 


50  11.  P.  Six  Coupe  $1750; 


50  H.  P.  Six  Touring  Sedan  $1700 


SO  H.  P.  Six  Limousine  $2600 


Everything  But  The  Heaviest  Type. 

Every  one  the  leader  of  its  class  in  price  and  value 

There  is  a  great  business-building  opportunity  for  construe 
men  in  the  Studebaker  line  of  commercial  cars.    Based  ui 
Studebaker's  wonderful  and  unequalled  experience  of 
four  years'  study  of  transportation  problems,  and  based 

Studebaker's  marvelous  experience  of  pi 
ing  nearly  300,000  automobiles,  Studel 
ieHvery  cars  represent  the  highest  a 
ment  that  any  manufacturer  has  yet 
Thousands  of  them  in  actual  use  hai 
proved  the  success  of  the  Studebaker 
The  line  is  broad — including  cverythin 
the  very  heaviest  types  of 
appeals  to  every  business  r 
hant  and  manufacturer 
y  delivery  problem  to  ! 
cept  those  concerned  with  the  v« 
heaviest  hauling;  and  in  price, 
value,  in  size,  capacity  and  e 
durance,  not  to  mention  ecor 
which  has  always  been  a  St 
baker  feature,  these  cars  are 
the  dominant  values  of  the 
rite  for  full  information. 


chc 
an: 


Commercial  Cars 


HALF-TON  CARS 

1.  Panel  Delivery  Car  -  $  875 

2.  Expre**  C»r  -  850 

3.  Station  Wagon   -    -  875 

F.O.B.  Detroit 

PricaB  an  all  half-Ian  irw(/i/l 
utill  ajt  anca  SS  O  January  I  ft 


STUDEBAKER 

South  Bend,  Ind.     Detroit,  Mich.     Walkerville,  OnL 

Addrrtm  all  correMpondrnce  to  Detroit 


ONE-TON  CARS 

4.  Open  Espreu    -    •  $1200 

5.  Stake  Body    •    •    -  1250 

6.  But,  16-pa*»cn«er  •  1400 

F.O.B.  Detroit 
Price*  on   alt  ana,  ton  model* 
will  advance  $100  January  tet 
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Tomorrow  YOUR  car  may  be  stolen 


Auto  Thieves 

CANT  STEM 
CANT  DRIVE 
CANT  TOW 

YOUR  CAR  AWAY— IF  IT  IS 


<  t 


When  locked 
It  spina  like  a  top  *  * 


"Perry"  Locked    dealer  s 


Why  take  out  other  kinds  of  insurance— accident 
and  fire — and  park  your  valuable  car  where  it  can 
be  easily  stolen? 

The    Perry"  Auto  I.ocls  can  be  attached  to  any  makc 
of  car  in  15  minutes — it  does  not  interfere  with  nor 
change  any  of  the  standard  parts  of  the  Steering  Gear 
— your  car  is  absolutely  safe  to  drive  at  all  times. 
It's  impossible  to  drive  or  tow  away  a  "Perry" 
locked  car,  because  when  locked  the  Steering 
Wheel  has  no  connection  with  the  Steering 
Post — the  front  wheels  of  the  car  arc  wild. 
The    Perry"  is  right  at  your  finger  tips 
on  the  Steering  Wheel — no  bending  and 
stooping — nothing  to  get  out  of  order — 
no  charge  for  installation — lasts  a  life 
time — can  be  changed  to  any  car  you 
may  buy  in  the  future. 

There  are  eight  tumblers  which 
cannot  be  picked— endorsed  by  Insur- 
ance Companies— approved  by  The 
Underwriters  Laboratory,  Police 
Departments,  Automo- 
bile Engineers  and 
owners.    A  Fire  In- 
■urancn  Policy  and 
I  "I'erry"  will 
save  you  70 
on  your  insur- 
ance. 


Get  this 

No  matter  what  your  experi- 
ence may  have  been  with  so- 
culled  "Auto-Loeks"  —  here 
is  something  DIFFERENT 
there  is  no  other  lock  so  safe 
and  sure— the  "Perry"  never 
fails. 

The  largest  Ford  Accessory  distrib- 
utor in  the  United  States  says  the 
"i'erry"  is  the  quickest  selling,  the 
most  satisfactory  and  profitable  device 
he  ever  handled — name  upon  request. 

A  "Perry"  stays  sold — each  one 
sells  another — write  or  wire  for  our 
liberal  contract — RIGHT  NOW  is 
your  profit  opportunity. 


r 
i 


MAIL. 

this 
Coupon 
NOW  J 


PERRY  AUTO  LOCK  CO. 

Dept.  G-2,  1238-40  Michigan  Blvd..  CHICAGO 

More  Information  Coupon 

PERRY  AUTO  LOCK  CO., 

Dept.  G-2,  12J8-40  Mlchtcan  Blvd.,  Chic.ro 

Gentlemen: — I  own  n  ,  •■....car 

Send  me  a  DewrripttTe  Folder  and  five  me  name  of  near- 
est  dealer— I  am  MMiHtd    No  obligation  on  my  part. 

Name  >4„t 

Addreaa  


I 


Tomorrow  YOUR  Ford  may  be  stolen 
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CAR  TAND 

AXLE  BUILDERS: 

How  much  longer  can  you  afford  to  close  your  eyes  to  the  benefits 
of  the  New  Process  Gearless  Differential? — the  correct  operating  prin- 
ciple that  lessens  noise,  wear,  swerving,  skidding,  useless  grind  and  side 
thrust  on  the  tires. 

Careful  investigation  of  the  New  Process  Gearless  Differential 
would  convince  you  that  it  offers  decided  improvement  over  the  gear 
differential  and  has  a  simplicity  and  strength  that  assure  constant  and 
continued  satisfaction. 

You  can  make  the  change  without  altering  your  present  axle  hous- 
ing and  bearing  layout,  and  we  will  back  you  with  any  reasonable 
service  guarantee. 

Liceiucd  under  netentt  of  the 
Gcarlesi  Differential  Company  of  Detroit,  Mich. 


SYRACUSE,  N.Y. 

Ufa 
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MAZDA 


"Not  the  name  of  a  thing, 
but  the  mark  of  a  service" 


Instead  of  one  manufac- 
turer's spasmodic  devel- 
opment of  his  product, 
MAZDA  Service  substi- 
tutes a  systematic  all- 
inclusive  study  of  in- 
candescent electric 
lamps  for  several  man- 
ufacturers. 


-The  Meaning  of  Maxda- 


MAZDA  ia  the  trademark  of  a  world-wide 
service  to  rertain  lump  manufacturers.  It* 
purpose  is  to  collect  and  select  scientific  and 
practical  information  concerning  progrc**  and 
developments  in  the  art  of  incandescent  lamp 
manufacturing  and  to  dintril»ule  this  informa- 
tion to  the  companies  entitled  to  receive  this 
Service.  MAZDA  Service  is  centered  in  the 
Research  Laboratories  of  the  General  Electric 
Company  at  Schcuectady. 

The  mark  MAZDA  can  appear  only  on  lamps 
which  meet  the  standards  of  MAZDA  Service. 
It  i«  thus  an  assurance  of  quality.  Thia  trade- 
mark is  the  property  of  the  General  Electric 
Coinpuuy. 

RESEARCH  LABORATORIES  OF 
&>/  GENERAL  ELECTRIC  COMPANY 
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REPUBLIC 
STA6GARD 

HEG  U  S  P  AT  OFFICE 

TREAD 

PAT.  SEPT  1303 


RepubHc  Prodium 
Process  Rubber 
breaks  all  records 


The  most  valuable  contribution  to  pneumatic 
tires  during  the  past  year  was  Republic  Prodium 
Process  Rubber. 

The  public  has  been  quick  to  appreciate  this  won- 
derful discovery,  and  for  the  past  twelve  months 
the  sale  of  Republic  Tires  has  been  so  great  that, 
even  with  doubled  output,  at  no  time  were  we  able 
to  meet  the  demand. 

Our  best  sales  records  have  been  smashed  by  this 
master  tire. 

In  the  service  of  owners  Republic  Tires  have  given 
mileage  that  in  many  cases  was  almost  unbeliev- 
able. Our  highest  expectations  have  been  sur- 
passed by  this  actual  performance  of  Republic 
Prodium  Process  Rubber. 

Dealers,  too,  have  experienced  a  boom  in  the  sale  of  Re- 
public Tires  that  is  unprecedented  in  the  tire  industry. 
Agents  who  had  failed  to  made  ordinary  tires  pay  have  built 
profitable  businesses  with  the  new  Republics. 

Our  1917  plans  cover  an  increase  in  our  production  of  150% 
— this  with  our  tremendous  advertising  and  selling  cam- 
paign should  be  of  vital  interest  to  you. 

As  a  tire  dealer,  Republic  Tires  deserve  your  most  serious 
consideration.  For  dealers'  discounts  and  selling  proposi- 
tion write  or  wire. 

The  Republic  Rubber  Company,  Youngstown,  O. 

Brunches  und  agenciua  in  thn  principal  fit  inn  • 


REPUBLIC  TIRES 
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THE  Owen  Magnetic  gives  you  a  fluid 
smooth ness  of  riding  beyond  other 
cars.  It  gives  you  a  range  of  driv- 
ing manipulation  as  wide,  as  free, 
as  a  musical  note — a  range  far  beyond 
other  cars. 


It  stays  YOUNG,  it  stays  NEW,  in 
a  measure  impossible  to  other  cars. 

It  saves  power  waste. 

It  saves  tires. 

It  saves  parts. 

It  saves  upkeep  cost. 

It  reduces  complications. 

It  has  no  clutch  to  operate. 

The.Story  of  HOW  this  is  and  WHY,  is  too 
important  for  you  to  miss.  It  is  told  in 
the'Dec.  28  issue  of  this  magazine.  Watch 
for  it.  Or  let  us  send  you  a  personal  copy 
of  the  story.  We  will  value  the  request 
from  you  very  highly. 


Baker  Rst  Company 

CLEVELAND  OHIO 

'thCcmufacturvrs  of 

Owen  Magnetic  Motor  Cars 

Safasrvoms 
New  York-  Boston- Philadelphia-  Chicago 
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WHAT 
EVER 
THE 
TEST 


VANADIUM 
SPRINGS 
Prove  Best 


Here,  for  instance,  are  two  different  tests,  by  different  manufacturers. 

In  that  in  the  upper  illustration,  the  Raymond  Manufacturing  Co. 
tested  to  destruction  springs  of  vanadium  steel  and  another  well-known 
alloy  spring  steel,  with  this  result — Under  15%  higher  fibre  stress  the 
vanadium  springs  stood  40%  more  compressions. 

The  lower  illustration  shows  the  regular  "bump"  test  made  by  the 
K-W  Ignition  Co.  of  K-W  shock  absorber  springs.  Fifty  thousand 
compressions  without  set  is  required.  Out  of  hundreds  of  thousands 
of  vanadium  springs  only  3%  have  failed  to  pass,  while  99%  of  the 
carbon  steel  springs  tried  fell  down. 

American  Vanadium  Company 


New  York 


Pittsburgh 


London 
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Every  Model  in  this  Reo  Line 
Has  Proved  a  "Best  Seller" 


THERE  ISN'T  A  MODEL  in  that  whole  array  or  eight  Reo* 
but  is  the  leader  in  its  class. 

EVERY  ONE— EVERY  SINGLE  ONE  "The  Gold  Standard 
of  Value"  in  its  price  and  capacity  class. 

THERE  ISN'T  A  "slow  mover"  in  the  Reo  line.  Not  one 
model  that  cannot  and  does  not  stand  on  its  own  footing. 
Not  one  that  wouldn't  be  a  leader  were  there  no  other  Reo. 

YOU  KNOW  WHAT  IT  MEANS  to  have  to  take  a  certain 
number  of  slow  sellers  in  order  to  get  another  model  that, 
for  the  time,  has  the  call. 

THAT  HAS  BEEN  SHOWN  us  most  forcibly  from  time  to 
time  when  the  factory  got  a  little  behind  on  one  model  or 
another  and  we  couldn't  ship  "mixed  cor  lots"  to  dealers. 

NO  MATTER  WHICH— a  Four  or  a  Six;  Roadster  or  Tour- 
ing car;  Closed  car  or  Truck; — seemed  as  if  the  demand  for 
one  was  as  insistent  as  for  another. 

IN  A  WORD,  REO  stands  on  its  own  legs  so  to  speak. 

THAT'S  AN  IDEAL  LINE  from  the  dealer's  standpoint. 
No  need  to  tell  you  that.    You  know  it. 

AND  THAT'S  WHY  80  per  cent  of  those  distributors  and 
dealers  who  handle  this  line,  handle  Reos  exclusively — 
und  handle  the  whole  line. 

AND  THEY  MAKE  MONEY,  those  exclusive  Reo  repre- 
sentative*. 

NO  NEED  TO  TELL  YOU  that  either,  for  you  know  it. 
The  Rro  man  is  the  envy  of  automobile  row  in  every  city. 

JUST  AT  THIS  WRITING  our  problem  is  to  supply  present 
Reo  dealers  the  cars  and  trucks  they  need  to  fill  orders. 
And  we  seldom  change. 

BUT  YOU  NEVER  CAN  TELL — once  in  a  great  while  we 
find  it  necessary  to  change — perhaps  to  get  an  exclusive 
dealer  where  our  representative  is  now  trying  tolivc  up  to 
two  religions. 

ONLY  WAY,  IF  YOU  WOULD  secure  the  Reo  line  some 
day,  is  to  keep  in  touch — write  the  Sales  Manager  in  strict 
confidence    get  in  line  for  the  Reo  Line — and  wait) 


Reo  Motor  Car  Company 

LANSING,  MICHIGAN 
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THE  HESS-BRIGHT  BEARING  meets 

even  condition  <>l  load  ami  speed  and 
c\  crv  requirement  as  lo  accuracy  and 
silent  operation,  in  a  manner  unequaled 
in  other  hearings. 

It  is  the  STANDARD  OF  EXCELLENCE 
and  exemplifies  the  exceedingly  high 
standard  of  the  Hess-Bright  organization. 


THE  HESS-BRIGHT  MANUFACTURING  CO. 

PHILADELPHIA,  PA. 
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The  Greatest  Truck  ever  presented 
to  the  American  Public 


■William  F.  Melhuish,  Jr. 

I  have  produced  a  one-ton  truck  chassis  to  sell  at  $1000. 

I  have  brought  together  a  company  strongly  intrenched  financially  to 
manufacture  this  truck  in  a  great,  big  way.  I  have  gathered  about  me  one  of 
the  most  efficient  and  powerful  truck -manufacturing  organizations  with  which 
it  has  ever  been  my  privilege  to  be  connected. 

The  company  has  purchased  an  extensive  tract  of  land  at  Farmingdale,  Long  Island,  just  outside 
New  York  City's  limits,  and  has  erected  thereon  spacious,  new,  saw-tooth,  daylight  factory  "buildings. 
Production  is  now  going  forward  on  a  building  schedule  of  1,000  trucks  for  1917  delivery. 

truck.  I  have  provided  a  134-inch  wheelbase  and  a 
power  plant  that  develops  30-horse,  with  a  gear  ratio  of 
?i  to  1.  I  have  built  this  truck  on  the  "huskiest"  frame 
you  have  ever  seen  in  a  ton  job — 5i'»  z  2$  x  A  inches. 
And  under  it  stands  an  internal  gear  drive  rear  axle — the 
axle  that  every  heavy  truck  manufacturer  will  eventually 
adopt  if  he  follows  the  best  engineering  practice — the  axle 
that  competent  engineers  say  has  been  ahead  of  its  time 
for  the  past  two  years. 

I  have  put  selling  features  into  this  truck  —  solid, 
common  sense  features  —  that  the  public  will  see  at  a 
glance. 

I  might  tell  you  more,  but  you  must  see  the  truck  and 
go  over  it  inch  by  inch  —  part  by  part  —  to  appreciate  its 
sterling  qualities.  You  will  want  to  sell  this  truck  after 
you  have  seen  it,  and  I  don't  believe  you  will  want  to 
"buck"  the  competition  it  will  give  you  if  it  is  allotted  to 
some  wide-awake  agency  other  than  your  own. 

We  are  closing  territorial  contracts  now  and  I  strongly 
urge  you  to  wire  me,  or  better  still,  get  aboard  the  train 
and  come  to  Farmingdale  if  you  want  to  sell  Ful-ton 
Trucks.  When  you  arrive  you  will  find  yourself  in  touch 
with  the  licesl  bunch  of  truck  men  you  have  met  in  a  long, 
long  time,  and  you  will  quickly  become  convinced  that  we 
have  the  goods,  and  the  ability  to  deliver  them. 


Those  who  have  known  me  in  the  trade  for  the  past 
fourteen  years,  and  particularly  during  my  connection 
with  the  largest  truck  factory  in  America,  handling 
exclusively  high-priced  and  finely  built  trucks,  know  that 
I  know  the  truck  business —know  what  constitutes  a  first 
class  truck  know  what  a  truck  must  deliver  -  know 
what  the  public  wants. 

I  have  known  for  years  that  the  public  demand  is  for 
a  modest-priced  *  Tick  -  one  that  will  deliver  the  goods  and 
stand  up  under  all  road  conditions,  yes.  but  one  that  is 
priced  within  the  reach  of  the  average  business  man.  I 
had  this  constantly  thrust  home  to  me  as  I  met  the  dealers 
handling  high-priced  trucks. 

Finally,  I  made  up  my  mind  that  I  would  build  just 
such  a  truck,  take  a  very  small  manufacturing  profit  and 
let  quantity  production  put  my  company  on  the  map  in  a 
great,  big  way. 

And  so  I  have  built  the  Ful-ton  One-Ton  Truck  to  sell 
at  $1000  — the  first  1  to  lj  ton  job  to  be  put  on  the 
market  at  this  phenomenally  lew  price.  Temporarily  the 
price  will  be  $1090,  but  we  will  lower  the  price  just  as  soon 
as  quantity  production  increases  and  materials  get  back  to 
somewhere  near  their  normal  prices. 

I  have  built  an  all-purpose  "tonner"  which  we  propose 
shall  be  a  "go-eceryuhere,"  "do-everylhing"  truck.  I  have 
given  it  dual  rear  wheels  so  that  it  can  and  will  go  eceryuhere 
that  a  ton  load  can  be  expected  to  go.  I  have  given  it  a 
9-foot  loading  platform  so  that  it  can  be  the  do  ecerything 


Offiffi  wild  Factory 
Farmingdale,  L.  I.,  N.  Y. 


WM.  F.  MELHUISH,  Jr.,  /W«i< 
CLYDE  MOTOR  TRUCK  COMPANY 


Silton  Euck 


l-VA  ton 
$1090 


The  Ful-ton  Truck  Specifications 


CAPACITY:  2,000  to  3,000  lbs. 

MOTOR:  Four  cylinder,  3 J -inch  bore,  41- 
inch  stroke,  L  head  type  cast  en  bloc,  22. 5 
H.  P.— S.  A.  E.  rating. 

COOLING:  Ful-ton,  exclusive  design  radia- 
tor, in  front  of  hood,  alio  wing  use  of  20-inch 
fan  giving  positive  cooling  in  any  climate. 

CARBURETOR:  Automatic,  float  Teed,  hot 
air  quick-starting  device. 

IGNITION:  Eisemann  high  tension  mag- 
neto with  set  spark. 

LUBRICATION:  Combination  pump  and 
splash  system.  Designed  especially  for 
heavy  duty  motors. 

CLUTCH:  Multiple  disc  dry  plate.  A  unit 
with  motor  and  transmission  but  very 
accessible. 

SPRINGS:  Special  Ful-ton  design.  Front 
springs,  semi -elliptic,  42  inches  long,  2} 
inches  wide.  Rear  springs,  semi-elliptic, 
three-point  shackle  suspension,  SO  inches 
long,  2)  inches  wide.  All  springs  are 
heavily  bushed. 


BRAKES:  Emergency  brakes  13j  inches  in 
diameter,  2  inches  wide,  operated  by  hand 
lever.  Service  brakes  14  inches  diameter, 
2  |  inches  wide,  operated  by  foot  pedal.  All 
brakes  applied  direct  to  rear  wheels. 

FRAME:  Ful-ton  special  design,  heat  treated 
steel  channel  section  5  1/16  inches  by  2  I 
inches  by  3  16  inches.  Extra  heavy,  de- 
signed to  carry  50'  i  overload. 

AXLES:  Front  axle  drop  forged  I  beam  sec- 
tion, heat-treated  steel,  heavy  steering 
knuckle  spindle,  with  tie  road  mounted  aft 
and  10-inch  road  clearance.  Rear  axle, 
Daimler  internal  gear  design,  with  heavy  I 
beam  carrying  the  load.  All  power  is 
transmitted  directly  to  the  driving  axle 
with  minimum  loss.  This  type  of  construc- 
tion is  the  very  latest  engineering  practice. 

WHEELS:  Front,  34  x  3  J  inches,  having 
twelve  extra  heavy  spokes  and  mounted 
on  roller  bearings.  Rear,  dual  34  x  2) 
inches,  having  twelve  extra  heavy  spokes 
and  mounted  on  heavy  duty  roller  bearings. 


rear; 
furnished  at 


WHEEL  BASE:  134  inches,  standard  tread 
and  allowing  short  turning  radius. 

STEERING  GEAR:  Screw  and  nut  irre- 
versible with  18-inch  wheel.  Left  side 
drive  for  American;  right  side  for  export. 

GASOLINE  TANK:  14  gallon  capacity. 

TIRES:  34x3}-inch  front.  34x2)  dual, 
solid   rubber.  Pneumatic, 
nominal  extra  cost. 

DIMENSIONS:  Standard  chassis  over  all, 
200  inches.  Distance  from  back  of  seat  to 
end  of  frame,  9  feet. 

EQUIPMENT:  Horn.  2  side  lamps  and  rear 
tail  lamp,  tool  kit  and  jack. 
Blueprint  of  chassis  furnished  to  all  body 
builders. 

Ful-ton  trucks  are  adaptable  for  every  form 
of  delivery  service,  freight  haulage,  sight- 
seeing, etc. 

Price,  Chassis  $1,090  F.  O.  B.  Factory, 
in  New  York  City.    Packing  extra  at  coat. 


Clude  Motortruck  Cblhpanq 

pipiriqdale-'Lonq  Island- RewYbrk 
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Accuracy 

maintained  in  automobile  produc- 
tion and  repair  service  by  the  use  of 

starrett  Tools 


■f  C  V  %■  MT  err 


Whatever  your  interest  in  automobiles — whether  you  are  an  engineer, 
manufacturer,  superintendent,  or  garage  owner,  you  will  find  that  Starrett 
Tools  are  the  most  practical  and  efficient  instruments  for  maintaining 
accuracy  in  mechanical  work.  They  are  used  in  practically  every  tool- 
room and  shop  in  the  country,  devoted  to  the  production  or  repair  of 
automobiles. 


From  the  laying  out  and  making 
of  fine  dies  and  jigs  for  duplicate 
production  to  the  inspection  of 
finished  parts  in  the  factory;  and 
for  all  kinds  of  measuring  on  serv- 
ice work,  these  tools  are  indispen- 
sable. With  a  line  of  2 1 00  styles 
and  sizes  to  select  from,  there  are 
tools  that  the  manufacturer  should 
place  in  his  toolroom  for  shop 
standards;  other  tools  that  should 
be  furnished  the  inspection  depart- 
ment, and  others  that  the  individu- 


al machinist  should  have  as  part  of 
his  kit 

The  line  includes  steel  tapes, 
rules,  squares,  levels,  calipers, 
dividers,  micrometers,  vernier  cali- 
pers, height  gages,  surface  gages, 
tap,  thread  and  drill  gages,  etc. 

We  will  send  free  to  any  engi- 
neer, executive  or  machinist  our 
342  page  catalog  No.  21  FH.  de- 
scribing the  full  line. 


The  L.  S.  Starrett  Co. 

THE  WORLD'S  GREATEST  TOOLMAKERS 

Athol,  Mass. 


42-580 
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Kent 


Ignition 
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Atwater  Kent  Ignition  is 
regular  equipment  on  the 
Hupmobilc — an  evidence  of 
the  high  ideals  and  rigid  re- 
quirements of  its  manufac- 
turers. 

Dealers  and  repair  men  are 
selling  thousands  of  Arwater  Kent 
Systems  for  magneto  replacement 
on  cars  of  all  makes. 

Correspondence  is  solicited 
from  the  trade  and  from  car  own- 
ers. 

ATWATER  KENT 
MFG.  WORKS. 
Philadelphia 


fhifmnhilf  at 

ton  Monu 

PktiaJslfhia 


Plrnne   mention   The   Automobile   when   wrltlrm   to  Advertisers 


Digitized  by  Google 


7,  me 


THE  AUTOMOBILE 


87 


1 


COVERS 
THE  CONTINI 


Just  one  thing  more— your  help— and 
a  big  year  for  NON-BURN  lies  ahead 


UT  before  we  look  ahead,  let's  look  back — to  see  what  a 
quarter  century  has  done  toward  perfecting  lining;  and  then 
what  has  grown  from  all  this,  in  a  sales  policy  that  builds 
demand  and  makes  reputations  for  dealers. 


^TT  For  years  we  have  been  making  brake 
\i\  linings.  Before  the  motor  car  came, 
a  we  fashioned  asbestos  rock  into  brakes 
for  big  industrial  cranes  and  derricks.  We 
learned  the  secret  of  making  them  safe  under 
heavy  loads  —  sure-gripping  in  spite  of  oil  or 
grease,  and  long -wearing  in  the  severest 
service.  To  turn  to  automobile  brakes  was 
simple,  for  we  held  the  key :  Selection  of  suit- 
able ASBESTOS  fibre. 

It's  the  fibre  that  makes  the  lining,  and 
ASBESTOS  fibres  vary  —  those  suitable 
for  paper  or  for  shingles  may  lack  the 
fibre  length  or  tensile  strength  required  for 
linings.  But  for  a  matter  of  a  half-  century 
Johns  -  Manville  has  led  in  ASBESTOS  pro- 
duction and  manufacture ;  with  our  outlets 
foi  every  grade  of  fibre  we  can  afford  to  pick 
and  choose  —  to  employ,  without  wastage, 
just  the  grade  of  asbestos  that  the  service  de- 
mands. And  into  NON-BURN  go  only 
selected  fibres  from  our  finest  mines.  That's 
why  it  wears — why  more  and  more  motorists 
are  finding  it  safe,  dependable  and  economical. 
They  probably  don't  know  it's  a  matter  of 
fibre  —  but  they  do  know  that  NON  -  BURN 
s,  and  they  pass  the  good  word  along. 


So  with  a  product  that's  right,  with  our 
own  sources  of  raw  material,  and  with  an 
output  largely  increased  by  new  equip- 
e  prepared  to  make  NON -BURN 
vord  in  the  accessory  field  next 
And  to  that  end,  seeking  your  coopera- 
tion, we  have  worked  out  a  sales  policy  which 
will  satisfy  your  requirements  as  completely 
as  the  lining  satisfies  your  customers. 

i|  J-M  NON -BURN  will  be  sold  only 
^Jj  through  established  classified  trade  chan- 
nels and  jobbers'  and  dealers'  margins  will 
be  rigidly  maintained.  There  will  be  no  quantity 
discount,  so  without  sacrifice  of  profit  you 
can  avoid  tying  up  capital  in  large  stocks. 
And  to  move  the  stock  from  your  shelves, 
Johns  -  Manville  plans  for  next  year  the  most 
extensive  advertising  campaign  ever  adopted 
to  sell  brake  lining.  This  means  quick  turn- 
overs and  protected  profits — good  business  on 
the: 


All  in  all,  it's  a  proposition  which  de- 
serves any  dealer's  attention,  and  there'll 
never  be  a  better  time  than  the  present 
for  getting  in  on  the  ground  floor.  We  will 
gladly  send  details  to  any  dealers  interested. 


H.  W.  JOHNS- MANVILLE  CO.. 


k  S4  Un*  QUu    Executive  Offices,  296  Madison  Ave.,  N.  Y. 
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Grafonola 

'HE  minstrels  who  sang  of  the  "tidings  of  great  joy"  in  the 
days  of  long  ago  are  supplanted  by  the  minstrels  of  mod- 
ern days — the  Columbia  Grafonola,  with  Columbia  Double- 
Disc  Records. 

The  Columbia  Grafonola  truly  brings  "tidings  of  great  joy" 
at  Christmastide.  There  is  no  gift  quite  like  it,  no  gift  so  wel- 
come, no  gift  that  could  bring  a  more  lasting  joy. 

Give  music  this  Christmas — a  Columbia  Graf- 
onola ;  or  an  appropriate  assortment  of  Columbia 
Records  to  owners  of  instruments.  Your  dealer 
will  gladly  help  you  select  them — and  he  has 
records  to  suit  every  taste.  You  know  what 
your  friends  and  your  family  like,  so  you  can 
easily  solve  the  gift  question  for  all  at  your 
Columbia  dealer's  today. 

l_  New  Columbia  Record*  on  Male  the  20th  of  every  month 
Tha  Instrument  itlatlrattd  ofroc*  it  thm  1100  Grafonola 

f'ru  'i  In  Canada  p/ua  Jut*     
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L  is  in  the  Gri|> 

of  the 

Black  Plap'ue 

(Carbon) 


THAT'S  the  principal  reason  your  car  starts  so  hard  this  cold  weather. 
After  two  or  three  thousand  miles  the  lungs  of  even  the  best  designed 
motor  are  so  thoroughly  encrusted  with  the  black  deposit  that  you  can't 
expect  engine  efficiency  or  fuel  economy.  The  most  annoying  effect  of 
carbon  in  winter  is  the  difficulty  in  starting  the  motor  —80%  of  your  start- 
ing trouble  can  be  eliminated  if  you  will  clean  out  your  cylinders  with 


This  is  the  latestand  most  perfect  solution  of  the  carlxm  problem.  It  is  easy  to  use — inex- 
pensive and  absolutely  harmless.  1 1  will  save  you  ten  times  its  cost  every  time  you  use  it. 


DO  IT  YOURSELF 

Five  minutes  time  and  no  lalx>r  required. 
Simply  lift  your  hood  and  pour  an  ounce 
of  Johnson's  Carlxm  Remover  into  each 
cylinder  through  the  petcocks  or  spark  plug 
openings.  (>o  to  bed  girt  up  in  the  morn- 
ingand  drive  a  perfectly  clean  engine.  You 
can  save  from $3.00to$5.00overany«ther 
method  without  loss  of  time  and  with  very 
much  better  results. 

USE  IT  EVERY  1000  MILES 

If  you  will  use  Johnson's  Carbon  Remover 
every  1000  miles  you  can  keep  your  engine 
clean  and  sweet  and  always  at  its  highest 
efficiency  and  your  gasoline  consumption 
will  drop  from  12%  to  25%. 

PATENT  APPI.IF.D  FOR 

S.  C.  JOHNSON  &  SON,  l,nV  Racine,  Wis. 

LONDON  SYDN1  Y 


OUR  GUARANTEE 

No  matter  how  much  you  use  or  how  you 
use,  it  Johnson's  Carlxm  Remover  cannot 
injure  any  part  of  your  motor.  It  con- 
tains no  acids — does  not  in  any  way  affect 
lubrication  or  injure  the  oil  in  the  crank 
case.  1 1  has  no  action  on  any  metal.  It 
your  dealer  cannot  supply  you  use  the 
attached  coujxni. 

I    8.  C.  JOHNSON  Sl  SON,  Dept.  A,       Racine,  Wis. 

I  I  cnrlose  $1.00  for  which  ptca*c  wend  me  by  prepaid 

I  express  enough  Johnson's  Guaranteed  Carbon  Remover 

|  to  thoroughly  clean  an  ordinary  four  cylinder  motor 

|  three  times. 

|  Name  

|  Address  

|  City  and  State  

|  My  Dealer  U  
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The  BOUND  BROOK  OIL-LESS  BEARING  COM 
PANY  make  two  different  kinds  of  Oil-less  Bushings 
On*  kind  Is  made  of  high  grade  bronze,  so  designed  and 
constructed  as  to  retain  lubricating  graph.lt*, 
as  "Bound  Brook." 

The  other  la  a  hard  wood  bushing.  Impregnated  with 
lubricant  arid  Is  unman  ns  "Nigrum." 

The  process  br  which  both  "Nigrum"  and  "Bound 
Brook"  bushings  are  made  Is  covered  by  basic  patents, 
and  these  bushings  are  everywhere  known  as  "Genuine 
Graphited  Oil-less  Bushings." 


December  7,  191$ 


All  Mack  Truek$  are 
equipped  with  Gen- 
uine Graphitcd  Oil- 
iest Bu  thing* 


— equally  efficient  for  light 
or  heavy  duty 


Consider,  please,  this  huge,  ponderous 
seven-ton  Mack  Truck. 

Big  firms  buy  it  to  reduce  their  hauling 
expense  and  to  insure  quick  deliveries. 

Consequently  The  International  Mo- 
tors Company  incorporate  in  their  Truck 
only  such  integral  parts  as  will  stand  up 
and  deliver  non-interrupted  service  in  spite 
of  abnormal  strain,  neglect  and  mm  abuse. 

Here  engineering  science  demands  that 
wherever  wear  comes,  only  super-fine 
units  shall  he  used. 


And  there  in  a  nutshell  you  have  the 
reason  why  Genuine  Graphited  Oil-less 
bushings  are  used  in  certain  places  in  all 
Mack  Trucks. 

Genuine  oil-less  bushings  need  no  oil- 
ing. They  remain  long-lived,  smooth  run- 
ning .mil  fill's  i::icient  without  lubricating 
attention.  They  contain  within  themselves 
sufficient  lubrication  to  last  their  life-time. 

—and  the  ANDERSON  ELECTRIC. 

Yon  will  never  think  that  this  business- 
like liltlc  luxury  car,  built  with  the  pre- 
cision of  a  watch  and  quiet  and  smooth 
running  could  ever  have  anything  in  com- 


mon with  one  of  the  biggest  and  most  pow- 
erful motor  trucks  built  today. 

Yet  you  will  find  in  the  Anderson 
Electric  the  same  Trouble-less,  less-Cost, 
Oil-less  bushings  that  you  find  in  the  Mack 
Truck. 

For  these  bushings  insure  quiet, 
smooth-running  and  longer  life.  They  art 
equally  efficient  for  light  or  heavy  duty. 

You  will  find  them  incorporated  in 
nearly  all  of  America's  Quality  Built 
Pleasure  Cars  and  Trucks  as  well  as  in 
machinery  of  all  kinds  throughout  the 
world. 


All  Anderson  Elec- 
trics are  equipped 
with  Genuine 
Graphited  Oil-less 
Bushings 


ill  I  M 


Bound  Brook  Oil-less  Bearing 
Company 

Bound  Brook,  N.  J. 
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The  Foundation  of  United  Service 


An  Efficient  Organization 
and  Modern  Equipment 


""THIS  pictures  the  new  8-in.  Morgan  Semi-Continuous  Bar  Mill 
*•  which  we  have  recently  placed  in  operation. 
Like  all  our  new  equipment  it  is  of  the  most  modern  type.  Experts 
have  pronounced  it  the  finest  mill  of  its  kind  in  the  world. 
On  this  mill,  built  especially  to  finish  alloy  steels,  the  bars  are  brought 
down  through  14  passes  to  a  true  size;  the  steel,  thoroughly  and 
evenly  worked,  leaves  the  mill  with  an  exceptional  finish.  With 
mills  electrically  equipped— in  a  light  clean  building — the  equipment 
and  the  surroundings  are  in  keeping  with  the  standards  of  manu- 
facture of  "United"  Alloy  Steels. 


Chrome  Vanadium 
Special  Analysis 


Chrome  Nickel 
Nickel 


Chrome 
Magnet 


Silica  Manganese 
Chrome  Silico  Manganese 


UNITED  ALLOY  STEEL  CORPORATION 

Succettore  to 

The  United  Steel  Company 
Basic  Open  Hearth  Heroult  Electric 


CANTON,  OHIO 
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PHILBRIN  IGNITION  SYSTEMS 

adopted  by 


Locomotive  Vfarto 


The  Baldwin  Locomotive  Works  of 
Philadelphia  after  thorough  tests  of 
some  of  the  best  known  ignition  sys- 
tems in  the  world  adopted  the  Philbrin 
Duplex  for  use  on  their  gasoline-motor 
locomotives. 

The  use  of  the  Philbrin  ignition  on 
these  locomotives  has: 

reduced  gasoline  consumption  tre- 
mendously. 

greatly  increased  power. 

improved  the  acceleration,  flexi- 
bility and  general  running  of  the 
motor  to  a  surprising  degree. 


The  most  dlfllcult  problem  (or  an 

Ignition  system  is  the  success- 
ful and  economical  operation 
of  a  huge  slow-apron  motor 
such  as  Is  used  In  gasoline 
locomotives 

Philbrin  has  successfully  solved 
this  most  dlfllcult  problem  awl 
Is  doing  the  same  thing  with 
all  other  Ignition  problems, 
from  the  slowest  to  the  high- 
est speed  motors. 

We  have  succeeded  where  others 
have  failed. 

The  simplicity,  accuracy  and 
special  design  gives  success 
to  the  rhllbrin  system  wher- 
ever It  Is  tried. 

Put  the  Philbrin  Duplex  Ignition 
to  any  motor  test  you  wish : 

honestly  compare  Its  par- 
formunce  with  that  of  any 
other  Ignition  system  you 
have  ever  seen. 


your  conclusion  like  that  of 
the  Baldwin  I»comntlve 
Works  will  be  decidedly  In 
favor  of  the  Philbrin. 

Kesults  are  what  the  Baldwin 
Locomotive  Works  wanted.  It 
Is  what  every  manufacturer 
and  car  owner  wants.  It  la 
what  the  Philbrin  produces. 

The    Philbrin    Ignition  accom- 
plishes wonders.   It  meets  per- 
fectly    all     motor  demands, 
overcoming  the  difficulties  of : 
— starting  In  cold  weather. 
— fouled  spark  flues. 
— faulty    carburetor  adjust- 
ments. 
— low  grade  fuel. 

irbonlzed  cylinders. 


The  Philbrin  System 

— positively  reduces  gasnline 
consumption. 

— produces  greater  power. 

— gives  greater  flexibility, 
quickness  and  smoothness 
of  running. 

— insures  against  Ignition  fail- 
ure. 


Having  no  complicated  and  In- 
tricate working  parts  the  Du 
plex  system  Is  practically 
fool-proof.  Electrically  and 
mechanically  simplified  and 
perfected  to  the  last  degree 
the  system  gives 

Muunurn  Fotomr  with  a  Minimum 
Current  and  Gmtniln*  Cortwmp- 

Mm. 

Practically  nothing  to  get  out 
of  order,  no  Ignition  worries 
to  meet — it  will  outlive  your 
car. 

The  PrHlbnn  «>  stems  are  quick- 
ly and  easily  attached  to  any 
motor  nnl   are   moderato   In . 
price. 

Complete  descriptive  catalog  in 
request. 

Dealers  and  Jobbers:  let  us  tell 
you  more  about  Philbrin  Ig- 
nition. Oet  an  Idea  of  what  we 

can  do  for  you.  Write  for 
complete  Information,  cata- 
log, etc. 


PHILIPS-BRINTON  COMPANY 

501  South  Broad,  Kennett  Square,  Penna. 


IGNITION    SYSTE  M  S  Etyg 


4  Cyl. 


6  Cyl. 


8  Cyl. 


12  Cyl. 


Digitized  by  Google 


MCHlim 

CIHIHT 


lo.i  » 


Mr.  Dealer, — 

You're  saving  money  for  your 
customers  and  making  money  for 
yourself  with  Michelin  products, 
backed  by  the  new  Michelin  co- 
operative plan. 

In  the  first  place,  Michelin  tires  are  the 
best  and  highest  quality  tires  it  is  possible 
to  build  and  yet  the 

Michelin  list  is  low  as 
compared  with  other 
quality  lists— very  low. 


O  O  you  save  your  customers  money  by  selling  them 
high  quality  tires,  tubes  and  other  Michelin 
products  at  really  ordinary  prices   a  big  saving. 

The  new  Michelin  co-operative  plan  which 
doesn't  cost  you  a  penny  makes  money  for  you,  not 
only  in  the  tire  end  of  your  business  but  by  reducing 
selling  costs  in  your  general  business. 

It's  a  sure  fire  up-to-the-minute  proposition  the 
most  attractive  proposition  that  has  ever  been  pre- 
sented to  tire  or  accessory  dealers  in  the  country. 
Don't  delay  getting  in  touch  with  it,  for  delay 
means  loss  of  profits. 

MICHELIN  TIRE  COMPANY 

Milltown     ....     New  Jersey 
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W   Y   M   A  N 


GORDON 


H 


ere  10 


the   Place   to   Bring  Your 

Forging  Problems! 


fi  Not  only  do  we  guarantee  you  design,  workmanship,  material  and  delivery,  but  we? 
oromiM  you  a  lively  intercut  and  complete  co-operation  in  arriving  at  the  moat  satis- 
factory fulfilment  of  your  own  particular  requirement*. 

(  This  raeana  satisfaction,  it  means  the  comfort  that  comet  of  certainty,  of  the  knowl- 
edge that  your  engine  part*  are  all  that  they  ahould  be,  all  that  they  poeeibly  could  be 
within  the  bounds  of  human  effort. 

f  [  And  it  means  true  economy  of  production,  for  our  aim  is  to  produce  forging*  fully 
competent  to  bear  the  burden  thrown  upon  them  at  the  least  possible  cost  of  produc- 
tion. 

4_  For  instance,  it  is  possible  to  produce  a  crankshaft  by  our  special  methods.  *  inher- 
ently balanced  *  tn  respect  of  rotational  stresses  up  to  a  speed  of  nearly  3000  r.p.m.. 
without  counterweights. 

C  You  can  cut  your  cost  of  production  very  frequently,  at  the  same  time  improving 
the  actual  efficiency  of  your  product,  by  a  knowledge  and  proper  application  of  the 
latest  scientific  developments.    We  should  be  pleaaed  to  help  you  do  so. 


Wyman-Gordon  Company 

31  Cleveland 


Worcester,  Mass 

Detroit 


GUARANTEED  FORGINGS 

•  MM  em  tW  tm  tm  ■■■■■••■■■■■■■■■■■•■■■■BBSBSaBaa  BBaaMMMMWMMa«aMM*a««M*MM*««HMMMMMMWBMBBMaMHMMMMMa» 
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hermoi 

RADIATOR  HOSE 


Automobile  Radiator  Hose  is  a  necessity,  not  an  acces- 
sory. 

It  has  to  stand  hot  water,  anti-freezing  solutions,  oil, 
etc.  It  must  not  collapse. 

The  two  grades  we  make  will  enable  you  to  suit  any  or 
all  of  your  customers. 


THermoicl 


Thermoid  Radiator  Hose 
is  first  quality  in  every  par- 
ticular. It  is  the  kind  to  sell 
the  owner  of  a  good  car. 

Testoid  Radiator  Hose 
is  good  and  will  stand  a  lot 
of  hard  usage.  It  is  made 
for  the  man  who  doesn't 
like  to  pay  the  price  of  the 
very  best. 

Both  grades  pass  S.A.E. 
specifications. 


The  carton  which  both 
grades  are  packed  in  makes 
Thermoid  and  Testoid  Ra- 
diator Hose  easy  to  handle, 
display  and  sell. 

Each  carton  contains  six 
pieces  all  one  size  or  assort- 
ed— three  foot  lengths;  di- 
ameters, 1  inch,  1 1/\  inches, 
\y2  inches,  \y<\  inches,  2 
inches  and  2*4  inches. 


Remember  Our  Guarantee 
Thermoid  must  make  good  or  we  will. 

Ihermoid  Rubber  Compare] 

TRENTON,  NEW  JERSEY 
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Where 
Every  Drop 
Does  Duty 


Power  isone  thing — power  with  fuel  economy  another. 

In  Ferro  V-Type  Motors  theeconomyin  gas  consump- 
tion is  as  notable  as  the  remarkable  power-development. 
Every  drop  of  fuel  yields  a  full  measure  of  energy. 

The  explanation  is  found  in  a  combination  of  features: 

Overhead  valves,  with  cages  eliminated,  permitting 
unusually  efficient  cooling  of  valve  seats; 

Double-chamber  carburetor,  furnishing  each  cylinder 
bloc  its  own  supply  of  gas; 

Completely  water-jacketed  intake  manifold,  with 
water  at  outlet  temperature,  insuring  quick  vaporizing 
of  gas; 

Cylindrical  combustion  chambers,  completely  ma- 
chined, so  that  there  are  no  rough  surfaces  or  pockets 
as  in  other  motors.  This  prevents  any  appreciable  part 
of  the  gas  from  escaping  the  spark. 

Full  information  about  Ferro  V-  Typf  Motors  on  request 

THE  FERRO  MACHINE  &  FOUNDRY  COMPANY 
1293  Hubbard  Avenue  Cleveland,  O. 
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^  Come  to  Detroit 

The  Automobile 
Center 


Witti  Ww  New  buildins  and  Thousands  of  Dollars  Worth, 
of  New  Equipment.  OuTs  is  the  Ldrjpsb-^ 
Lxduavp  Auki  School  in 
_J*w  Counhrv 

DbhM  asM 
trslnsd  our.  cti  mhNM  and 
Mm  oulrkjj    Thin*  otal  u  ■  ml  to  1mm  In 
lbs  Mlrbjgan  Slst*  Auto  ScIkoI.    rsnorlss  «kn  our 
W""L  glad  u  wsailoj  cm  groduslss  or  <STi»  im  umiory.    tooo         ~~nonojsjra.  i  .  i 
*  1  as  uan  rtfol/  mo.  coodfaat.  gsrago  M  on)        ^^ahast  1 1  a  1 

Uundrrds  of  onr  grsduolss  scan  In  buolaaas  (or  I  Install  i  as  ^^oV  J  |  I 


if  or. 


Get  Better  Job — Or — Go  In  Business 


Wo  loach  > 

actually  hull  •  . 

log   In  ooMooblboi. 
flpodol  consnlslo  count  to 
outline  oopotMo  from  rrguls/  i 


I*  ooojooo  my  auto  lastaslUau,  Scoooou 

fram  aort  In  teUli.  (•Hint  MM  Uolo- 

'  "ook-uoUag,  romd-uounf .  rtwytolng, 
Oiy-Aortylano  ' 


i  oporollioi  Bi-ortuoaor 


«.l.ling 
■  of  Martina. 


lOCtW.  •  IgtilcjIm.VrhT-.g'lw.If.cl 

o  on  riiolnun  "0-31"  rlassls  with  SON  rpo  aotor.  sssnaUtf 
IWnl'm  sn.l  on  O.wlsi.l    Just  sillr.1  nob*  »rm«m.  mod  In  llultk. 
II .  kn  ivl  IV  ord  Tum  i   ""r  "-Jl** 


Detroit  Is  the  Place  to  Learn— Start  Any  Time 

Thorn  on  M  out*  (ortortM  I*  Dotrolt  ood  la  smaisj  004  nsrts  for-       utuitoou"  um     Tho  Mlcblno  Koto  Auto  School  U  (no  only  Auoo  Man] 
tortoo.    Wo  opsrolo  Wtatlnghoiat,  Aumllto.  Iiljur  bnlo  H toiler*     This  boo        boring  thli  ii|iiIimoooi     Auto  foft"".f«  *■'•  I  I'll  -o*  racirf  cxr  rrfiusrtly  School 

oddou    "      dollars'  oofU.  ui  souiiMsam  ood  noooo  our  risemrol  iWiartmrnt       ojan  oil  tho  mi.   You  gradual*  to  from  II  to  II  aoaks.   Entor  cltssto  any  lints,  say  dor. 

sssaaaucd  Madsnu  got  ortuol  ostwrlanes  In  hondllnf  oil  kinds  of  sloculrol  oulo  squlp-  Throo  rloooio  dally:  trjorrlng  sflcmotsn.  tricing  Thofo  U  s  pool  doasand  lor  Mlchlgsn 
meat.    Wo  non  Just  Dnotollod  t  «W  Eactrie  Prssmi  allot  lor  blotn-larUng  purcosos  for      Slots  Auto  School  stUMOOI.    Auto  I  snarl  at  toll  for  osso  roost  snU?  to  nil 


Mooar  Buk  Gas  ran  too 

WO  ffironfot  w  eusulfy 
you  In  o  start  Urns  lor  s 
position  OS  rhsusTsur.  ra- 


tio 


bars   >  rpsTsntlj 


drolor.  portno 
to  S3M  monthlr 
your  cnottsy.  Wo 


r«  jiutmir.  auto 

d  ai  " 


Follow  tho  Crowd  to  tho  Michigan  Stoto  Auto  School.   Coma  to  Datrolt 


k ,•?}.»  l  •  -     •        -----  -v-'    •..  '»'•••  t     I  z 


DEALERS'  OPPORTUNITY 

Wat  can  aupply  competent  high  grade  men 
to  handla  your  garage  and  repair  shop.  Our 
Qraduatea  are  especially  well  fitted  to  handle 
electrical  troublea.  They  get  actual  experi- 
ence while  In  their  final  work.  We  are  eon- 
atantly  aupplylng  men  to  all  parte  of  the 
country. 


This  Is  On.  of  tho  me  Clatooa*. 

Auto  Factory  Co-operation — Additional  Building  and  Equipment 

Ws  horo  sirsngrmmu  srllto  tho  AsSo  fsrtorlss  to 
Inset  In  toocb  with  asse  woo  tnund  going  Into 
Tho  forturlss  sro  looking  fw 
thsm  C'xinw  Ian  tod  «sn 
i  flm  handod  sod  don't  atlt 
.Ml  squors  fort  cf  sddlticnol  Door  spoos  In  oor 
kail  111  ae,  naiesaiils  of  dollonf  wonti  of  no* 
nOMtt.  plooty  of  room  for  stadanu  to  work  us 
now  btdSding  at  COT -go  si  Woodword  An.  Ow 
school  hss  grown  tr  Itops  st>j  bounds:  stodrnu  roots 
from  oil  onr  lbs  aorld.    tirsduolos  hots  stsrttd  In 


MICHIGAN   STATE  AUTO 

7112  .Wi*  BUg.*  W-m^l  W—dv»*4  A«»  11-19 


«lTM;    OChfBfl    haV**f>    WaMpMd  fO*>l 

)c4m  t-xh  La  Detroit  ind  ottt  lb*  mmlrj  Tb*b 
-'>'*  hu  prtrrm  Ust  w  Irmln  tiwm  rUht.     W«  ftf» 

Act  Quickly— Now— Don't  Walt1 

Oot  fan  rwnlruUrt.  "Aoto  Bctool  Mm"  tod  Now 
f  sin.  I,  both  sboolulrlj  frss.  or  bouor  null.  Jusop  an 
ths  train,  ss  btasdrods  horo  dcrw.  and  roost  to  Do- 
troll.  U»  "Bosrt  of  lbs  AutosntMla  Industry."  and 
tsora  right. 

G/^UOg-lf  THE  OLD  REL1ASLR  SCHOOL 
^.nUVLt  A.  O   ZtLLtR.  PrrstJool 

Are.,  DETROIT,  MICHIGAN,  U.  S.  A. 


Late  Model 
Locomobile 
Equipped  with 
OWL  Light 


The  Aristocrat 
of 

Searchlights 


Although  OWL  Lights  arc  undoubtedly  more  in  evi- 
dence on  high-priced  American  and  foreign  cars  than 
any  other  searchlight,  the  OWL  has  also  a  tremendously 
popular  following  among  the  rank  and  6te  of  medium 
and  low-priced  cars. 

Motorists  who  know  searchlights,  no  matter  what  car 
they  drive,  arc  very  likely  to  dis- 
criminate in  favor  of  the  OWI. 
Light—  ... 

(:)  because  its  price  is  extremely 
low  for  so  high  grade  an  article; 


NOW  ONLY 


$5 


Better  Than  Ever 


(2)  because  it  offers  exclusive  patented  features  ob- 
tainable in  no  other  searchlight; 

(3)  because  it  adds  the  finishing  touch  of  completeness 
and  distinction  to  any  car. 

Furnished  for  all  makes  and  models  of  cars.  Ask  your 
dealer.    If  he  cannot  supply  you,  write  us  direct 

In  ordering,  state  make,  model  and 
battery  voltage  of  car. 

Booklet  illustrating  many  uses 
for  the  OWL-Light  sent  on  re- 
quest. 


C.  H.  FOSTER  ACCESSORIES  CO. 

2303  MICHIGAN  BOULEVARD  CHICAGO 


SOLD  ON 

10  Days' 

Trial.  Writa 
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The  Home  of- 

New  York,  N.  Y. 


Leather  Cloth  of  Quality 

Detroit,  Mich. 
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FOR  A  CHRISTMAS  PRESENT 

DYKE'S 

HOME  STUDY  COURSE  OF  $1  C  95 
AUTOMOBILE  ENGINEERING 

For  Your  Boy,  Yourself ,  Your  Chauffeur 

Conmti  of 

Fifty  simplified  Instructions  with  17(0  Illustrations  treating 
every  detail  of  the  automobile  from  the  principle  and  con- 
struction to  valve  timing,  etc.,  with  examination  questions 
which  bring  out  Just  those  points  you  want  to  know  and 
ought  to  know — points  you  would  never  gain  by  reading 
a  book. 

1 — Working  model  of  single  cylinder  "T"  head  angina. 

1 — Working  model  of  magneto. 

1— Working  model  uf  carburetor. 

1 — Working  model  of  clutch  and  gear  box. 

I — Working  model  of  differential. 

1 — Working  model  of  i-a  Under  "L"  head  engine. 

1 — Working  model  of  (-cylinder  "L"  head  engine. 

1 — Progressive  chiirt  manikin. 

All  packed  In  a  neat  box  with  full  Instructions. 

What  Noted  Motor  Authorities  Say 

Lord  Montagu  of  Beaulleu,  member  of  the  House  of  Lords 
md  founder  of  the  great  Urookutnds  automobile  tracks  near 
London,  writes:  "1  have  read  your  Auto  Instructor  and 
consider  It  to  be  of  great  value."  Elwood  Haynes:  "1  regard 
this  aa  Just  the  kind  of  Instructor  needed.  In  order  to  allow 
not  only  the  mechanism,  but  to  show  It  In  actual  operation." 
Chas.  Ouryea:  "1  did  not  tnlnk  It  possible  to  get  so  much 
real  Information  Into  such  an  Instruction  and  yet  keep  It  so 
concise  and  simple."  Barney  Oldfield:  "If  a  person  can't 
learn  from  this  he  can't  learn  at  all."  Elbert  Hubbard  (de- 
ceased), said:  "Your  proposition  seems  to  me  the  most  rea- 
sonable and  direct  method  of  teaching  a  beginner," 

Mr.  Dyke  has  been  Identified  aa  a  pioneer  Inventor,  supply 
man,  etc.,  with  the  auto  Industry  since  its  beginning.  He 
originated  the  first  auto  supply  company  and  manufactured 
and  marketed  the  first  float  type  carburetor  and  published 
the  first  practical  automobile  book  In  America. 

The  Oyke  Method  of  Teaching  by  Mall  Is  a  new  Idea.  A 

new  Invention.  Working  models  are  used  on  which  you  can 
we  the  parts  in  actual  operation. 
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PUUO  as  Rastn  «*BT 


This  Is  the  crank  shnfl  and  piston  side  of  the  g. cylinder 
engine  model.  This  model  and.  i  others  Included  with  course. 
Price  of  C-c>i.  engine  model  alone,  13,3s  prepaid.  (Models 
work  by  hand.) 

Write  new  for  descriptive  matter  or  order  a  set  today.  The 
supply  of  models  Is  limited.    (Imported  from  London.) 

Note— If  you  don't  care  to  Invest  $15.93.  send  for  a  copy  of 
Dyke's  Automobile  Encyclopedls— 5th  edition,  pries  (3.32 
prepaid. 

The  Hemy  Electric  Co.,  the  h|g  company  who  make  electric 
systems  for  some  of  the  leading  auto  manufacturers,  say: 
"After  Inspecting  your  fifth  edition  wo  have  found  It  to  con- 
tain more  valuable  Inormatlnn  covering  all  of  the  equipments 
aa  applied  to  automobiles  than  any  book  that  we  have  in- 
vestigated on  this  subject." 

Address  A.  L.  DYKE,  Publisher  and  Importer 
Res  20,  Roe  BuUdlns  St.  Louis.  Mo. 


Faster!  Faster!  Faster! 


Speed — power — they  call  for 
perfect  ignition — a  spark  so 
flashing,  burning  hot  that  the 
nixturc  doesn't  matter.  Rich- 
alt  mixture  to  leanest,  you'll 
fet  a  full  explosion  every  time 
,f  you  have  an 


lust  a*  good  at  lnwer  speeds,  too. 
Even  when  your  motor  ia  barely 
turning  over,  the  Eisemann  spark  is 
hot  and  powerful. 

EISLMANN  MAGNETOS  are  so 
dependable  and  efficient  that  1 08 
matnilaciurers  of  Pleasure  Cars, 
Trucks,  Tractors,  etc,  have  adojiteu 
thru-  aa  standard  equipment.  That 
should  mean  something  to  you! 

THE  EISEMANN  MAGNETO  CO. 

3*1*4  and  Gmral  Offkei 
tt-Ud  St..  H,n..«  ,  -i  N.  T. 
wc  Woodward  Ave..  Detroit.  Mich. 


Mr.  Car  Owner: 


Keep  your  car  looking  new.  by  using 


Shine  Up  Specialties 


Mohair  Top  Dressing. 
Leather  Top  Dressing. 
Top  Lining  Dye. 
Seat  &  Slip  Cover  Cleaner. 
Cushion  Dressing. 
Metal  and  Body  Finish. 


Brass  Polish. 
Nickel  Polish. 
Body  Polish. 
Motor  Car  Soap. 
Tire  Paint. 
Hand  Cleaner. 


BOSTON  BLACKING  COMPANY 

Est.  1890  (Spwele/tjr  Dmpt.)  inc.  1900 

East  Cambridge,  MAM.  (Home  Office  and  Factory) 

Branch  Fsctoriea: 
Chelsea,  Mass.;  Montreal,  Canada;  England,  Germany,  France, 
Austria.  Sweden,  Italy.  Australia. 
Branch  offices  and  wartroom*  in  all  Urge  cities. 
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Beware  of 
Imitation* 


The  rioht-anql* 
interlock  if  your 

safeguard 


Thin  perfect  three- 
piece  conatrmctloa  Jan- 
tlflra  the  name—  KVER- 
TIGIIT.  Note  how  if- 
cnrateljr  the  rlsht  •>• 
■tie*  at  together.  Kn- 
arlaeera  ana  Kas-lae 
Dullilere  aeknowleda'e 
that  thla  la  the  only 
proper  rnnitrncHon 
for  aafetr  aail  preven- 
tion of  leakaace. 


PISTON  RINGS 


Keep  ALL  the  Power  INSIDE  Your  Cylinders 


The  power  you  lose  through  leaky 
cylinders  does  not  help  your  engine 
along  at  all.   Yet  it  costs  you  money. 

Install  Ever-Tight  Piston  Rings  and 
save  this  valuable  power. 

Ever-Tight  Piston  Rings  arc  made 
especially  for  leaky  cylinders.  They 
arc  guaranteed  to  give  compression  in 
out-of-round  cylinders  as  well  as  in 
true  ones.  You  do  not  have  to  re- 
bore  worn  cylinders — Ever-Tight  will 
fit  them.  They  increase  compression 
and  decrease  friction,  giving  from  159& 

EVER-TIGHT  PISTON  RING  CO., 


to  25%  more  power.  Ever-Tight  Pis- 
ton Rings  are  the  greatest  gasoline 
savers  and  practically  eliminate  carbon 
troubles. 

You  can  make  automobiling  a  pleas- 
ure and  your  truck  service  a  paying 
proposition  by  insulting  Ever-Tight 
Piston  Rings,  the  only  perfect  three- 
piece  piston  ring  on  the  market. 

Motorist*  everywhere  are  enthusias- 
tic users  of  Ever-Tight  Piston  Rings. 
Why  not  install  them  in  your  car? 
Kor  sale  by  all  dealers. 

143Z  Chestnut  Street 
St.  Louis,  Mo. 


ZZTZZZT""1  tr  hands 

WM?W     WARM  Rlffll. 

Two  leather-covered  grips  that  fit  on  the  steering  wheel — one  for  each 
hand.  Neat;  not  fussy-looking  or  clumsy.  Warmed  by  the  "juice"  from 
your  storage  battery— in  Ford  cars,  from  the  magneto.    Takes  less  than  it 

"»  ^BLlHy'Myj    nv^fil  flot's  t0  run  your  headlights. 

JW&Efc  \ ''  la5V  to  attach.    Just  sliip  'em  on  and  hook  in  the  wires.    In  ten  min- 

f  /MfSnSftg^  u,cs  you're  rigged  up  ready  for  the  longest  run  in  the  coldest  weather. 

/jjBttflPT^'   MS  fit'Alt ASiTKKIl  fur  St*  jan  against  beraoot.    Gaanoted  to  do  everything  we  claim  for 

stf'   ^■•J^Cva^e  .iWg^  them;  money  refunded  If  tticy  fmll. 

TAA  BB     ^or  ^  Gasoline  Cars,  $7.50.     Special  for  Ford  Cars,  $5.00 

i  to  Canada.  $11. 00)  l  In  Onada.i7.2B) 

Some  of  Our  Distributors :  jq  DEALERS : 

Electric  Appliance  Company  Chicago,  III. 

Automobile  Supply  Co  Chicago,  111.  DIIAW   TRADE,     steer  Warms  brine  nsw  rnstomers;  to 

Wetmore  Savage  Company  Boston,  Mas*.  bur  not  out/  8te*r  Warma,  but  other  things  aa  welL  They 

H.  C.  Roberts  Electric  Supply  Co  Philadelphia,  Pa.  •"■k«-  ►*■**  do  mora  winter  driving;  thereby  Increasing  too 

Double  Day  Hill  Electric  Co  .Washington,  D.  C.  «■»»»*«  i»de  •»  screaaorle.  and  rapplka 

W.  T.  McCullough  Electric  Co  PitUburgh,  Pa.   •  mG  MonttY  ,„  BlMr  Warnll  ,„  llt,  mrJlrhrn. 

Lowe  Motor  Supplies  Company   New  York  Good  proM.    No  trouble  to  handle.    Easj  to  sell.    Every  car 

Motor  &  Machinists  Supply  Co  Kanaaa  City,  Mo.  „wnor  wants  a  !»•'•    Our  nauonal  advertising  la  creatine  an 

General  Salea  Co  Detroit,  Mich.  ever-Increasing  demand.    Get  Into  (be  game.    Don't  let  jour 

Wyeth  Hardware  &  Mfg.  Company  St.  Joseph,  Mich.  rooiiietttor  brat  you  to  this  good  tblng.    We  furnish  advertising 

Automobile  Equipment  Co  Denver,  Colo.  »ld«,  sales  suggestions,  etc.    Write  fur  full  InformaUoa. 

INTERSTATE  ELECTRIC  CO.,  847  Perdido  St.,  New  Orleans,  La. 
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This  is  the 
magneto 
that  starts 
without 
Batteries 
any  Motor. 
It  is  the 
NEW 


Model  T-K  High 
Tension  Magneto 

For  multicylinder  Automobile  and 
Truck  Motors 


This  magneto  fires  any  kind  of  fuel.  It  operates 
any  number  of  cylinders  up  to  12.  Without  Impulse 
Starter,  known  as  Model  T.  Both  the  T  and  T-K 
are  entirely  enclosed  as  protection  against  water, 
oil  and  dirt. 


Writt  for  details, 
prices,  tic. 


<rrmK-W)'GNm0N  c-> 


IMMS 
MAGNETO 

IMMS -HUFF 


ELECTRIC  STARTING 
tf LIGHTING 


"I  A-M  l  an  tarty  19U5  c.\,  ■  <  U  c  ear,  ttMeh  0> 
pend*  entirely  upon  tha  tltmmj  magneto  for  ifa 
ignition.  /  am  unable  to  nnderttond  how  a  mag- 
neto oan  be  made  that  oparatr*  to  faithfully  and 
without  adjust  men  t  or  attention,  i  it  art  tha  ear 
bp  kamt  and  ma*  u  every  day,  even  in  aero 
u-ecitker.  The  maaneio  he*  nerer  failed  me  in  the 
IS, OOl)  miles  tha  oar  ha*  been  driven." 

J,  FX  ASK  KDDY, 

Lantdoumr,  ra. 


Quality  Reliability 
Efficiency 


The  SIMMS  MAGNETO  CO. 

ITS  No.  Arlington  Arm. 
Eail  Orangt,  N.  J. 


Handle  Your  Time  Sales  on  the 

Guaranty  Time 
Payment  Plan 


GUARANTY 
PLAN 


Guaranty  Securities  Corporation 

Equitable  Building,  New  York  City 

San  Francisco  Montreal 
Hobart  Building  National  Truat  Company 


This  is  most  important  during  winter  months. 
You  should  know  whether  the  oil  you  are 
Using  "flows  freely  at  Zero."  All  oils  do  not 
p  -s  this  feature — notably  the  paraffine  base 
oil-,  which  thicketi  up  under  cold,  and  often 
cause  great  damage  to  the  motor. 

The  safe  way  is  to  ask  for  SUPREME 
AUTO  OIL— it  "flows  freely  at  Zero,"  and 
leaves  no  carbon,  owing  to  the  fact  that  it  is  a 
Southern  Asphalt-base  oil.  containing  no  paraf- 
fine to  gum.  stick  or  thicken. 


There  is  more  Power  in 
THAT  GOOD  GULF  GASOLINE  and 
SUPREME  AUTO  OIL 


Please   mention  The 


GULF  REFINING  COMPANY 

Pittsburgh,  Pa. 

77ie  largest  independent  refining  company 
in  the  world 
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Use  the  facilities  of  this  perfectly  equipped  plant  for 
the  production  of  small  sheet  metal  stampings  of  any 
deal* ii.  also 

BRASS  CASTINGS 

In  the  Rouf  h,  Polished  or  Nickel  Plata 

Including  Hub  Caps.  Radiator  Filler  Necks  with  Caps, 
Gasoline  Tank  Flanges  with  Caps,  Oasollne  Tank 
Flanges  for  Outlets.  Hood  Yoke*.  Ford  Special  Hub 
Caps  and  other  parts  made  of  Cust  Brass. 

Our  Well-Equipped  Wood-Working  Department 

Is  prepared  for  tbe  prompt  proctuetlon  of  quantity  orders  of 
rough  or  bijcbiT  flnuh«*d  winkI-mi  t*  n»MiM;ih:i*->»  »>f  mMiura  stxo 
for  motor  i*nr  n^n*trii<-tloa.  such  part*  ss  real  blork*  for  ship- 
ping, flooring  board*,  bark  spring  boards,  running  board*,  etc. 
We  work  from  Blue  Trlnt*  ami  Sperlflrstlona.  but  prefer, 
when  poenlble.  to  also  have  sample*  fur  tbe  purpose  of  securing 
poMltlre  accuracy  In  welgbt.  meesurementa  and  design. 
Write  ns  at  once  for  further  Information  regarding  the  pro- 
diutluc  of  jour  requirements. 


ThePfau 
Mfg.  Co. 


Cincinnati 
Ohio 


230  Mentor  St. 


One  part  of  your  automobile  you 
do  not  know  you  own,  because  it 
never  bothered  you. 

ECLIPSE-BENDIX 
DRIVE 


Transmits  the  power  from  the 
starter  to  the  motor  on 


125  MAKES  OF 
AUTOMOBILES 

MADE  BY  THE 

ECLIPSE  MACHINE  CO. 

ELMIRA,  N.  Y.,  U.  S.  A. 


Weight  versus  Gas 

The  cars  that  sell  fast  today  arc  the  light-weight, 
low  gas-consuming  cars. 

To  offset  the  high  price  of  gasoline,  the  best 
engineering  talent  in  the  world  has  perfected 
light-weight  steels  and  scientific  body  construc- 
tion. Aluminum  has  been  largely  used  despite 
its  scarcity.  In  almost  every  part  of  the  machine 
excess  weight  has  been  eliminated. 

Strange  to  oar,  no  one  seem*  to  have  given  much  consid- 
eration to  the  weight  of  tops. 
Ml  that  is  necessary  in  a  good  top  it  found  io 

WPBifF 

M  RayntiTE 

Single  Texture  Top  Materia] 

m  It  Is  guaranteed  one  year  against 
T  leakage.  No  top  has  a  fl net  ap- 
priratvc*.  and.  although  light  in 
W  height,  it  has  all  tbe  strength  re- 
w  quired  and  ia  built  u  last  aa  long 
as  the  ear. 

Write  for  samples  and  booklet  and 
latest  list  of  cars  equipped  mth 
Haymtile  Tops. 

DU  PONT  FABRIK01D  CO. 

WILMINGTON         -  DELAWARE 
Works  at  Nawburgh,  N.  Y. 
Caaaason  Oiks  u>d  Ftc  lary:  TORONTO 


Ihi  font  Fabrlkold  Barn 
tit.  will  dnpllrat.  the  r»- 
markable  ameresa  of  Da 
Poet  Fabrlkold  Motor 
yoilitj  —  the  atanitarl 
laeil  Automobile  Upbol- 
sterr  —  used  on  AO%  of 
Islii'a  entire  output. 


*  For  4  years 
I  have  used 
the  same  set 
of  SPUTDORF 
5PARK  PLUGS,, 

Never  any  trouble 

HA  SE/fK£,  S*nrrantii**.C*l 
PtEfKl  AfifiOW 

Made  In  all  sites  and  In  type*  to  «ult  every  car. 
motorcycle,  motor  truck,  motor  boat,  aero- 
plane,  tractor  and  ■tat.onary  gaaolinr  engine. 
If  you  can't  get  them  from  your  dealer.  MM 
to  ua  for  thera. 

SPLITDORF  ELECTRICAL  CO. 

Newark,  N.  J. 


SPLITDORF  S'A"K 


PLUGS 


%e  Ptuo  with  the  Green  Jacket 


Ploase   mention   Th«  Automobile   whan   writing  to  Advertisers 

Digitized  by  Coogle 


104 


THE  AUTOMOBILE 


December  7,  1916 


ASTER 


Calorite  Spark  Plugs  \ 

The  lilgunt  achievement  la  •park  plui  eooa«ructk>B. 
All  alaodard  tbrrada  carried  In  itock.  Ma.ter 
Caloric*  Spark  Flogs  are  backed  by  tfcla  broad 
guarantee:  "We  guarantee  llaeter  Celnrlte  stark 
I'luga  against  defect  of  material  or  srorgmanaltlp 
and  will  replace  free  of  charge  any  Calorite  taaula- 
tore  broken  by  lieat  wblcb  are  returned  to  na  trana- 
portatlon  preiald." 

Try  Maaler  Cklorlte  Hpnrk  Pings — (tend  for  llloe- 
trated  literature  and  trade  proposition. 

HARTFORD    MACHINE    SCREW  CO. 

aft!  Capitol  Are.,  Hartford,  Conn. 


Passenger 

and 
Commercial 
Car 
Motors 


Beaver  Motors 

Fit  Every  Demand 

There  are  BEAVER  Motors  in  a  variety  of 
sizes,  suitable  for  all  pleasure  car  and  com- 
mercial car  requirements.  Meet  all  demands 
for  power,  economy  and  de- 
pendability. 

Over-head  valves.  20%  to  25% 
more  power  than  other  motors 
of  same  bore  and  stroke. 


for  BSATSR 
before     dec  Id- 


Write  (Mfag 
eeeclgcatione 
Unj  00   ttar   motor   to  iaa*. 


4- Cylinder— -a-Cycle 


BEAVER  MFG.  CO. 

let  at  Oklahoma  Ave.,  Milwaukee, Wie. 


LIBERTY  SIX 
$1095 


IS 


selling  all  over  the 
positive  proof  of  its 


The  Liberty 
country  on 
superiority. 

if  your  territory  it  not  closed  address: 

THE  LIBERTY  MOTOR  CAR  CO. 

DETROIT 


LeRoi  Motor 

3"8k4k  MODEL 

n>a  THE  LIGHT  ROADSTER 
TOURING  CAR 
OR 
TRUCK, 


Milwaukee  Machine  Tool  Oq 

rllLWAUKCt.  Wlj 


DEALERS,  JOBD 


Edited  exclusively  for  Dealers,  Jobbers, 
Garage  and  Repairshop  Owners 

If  you  are,  Interested  In  the  merchandise,  or  maintenance 
departments  of  the  automobile  Industry  you  should  read 
Motor  World  regularly.  It  builds  aaJea,  Improves  service. 
Increases  profit*. 

Published  weekly,  12.00  par  year— Canada,  and  forelcn,  $4.00. 
Subscriptions  solicited  only  from  men  In  the  trade.  Bend 
your  subscription  to: 


MOTOR 

239  West  39th  Street 


WORLD 

New  York  City 


Cored  Bar 


Foi*  Bushings 


AMERICAN  BRONZE.  COMPANY 
BtUVVVN.  PENNSYLVANIA 

SOU  MANUPACTUSIenS  or  HON-OHAH  AND  i_af.Cs.st  g|. 

CLuarex  sASUMcmatss  or  BkARiNC  •somhwthi  would 


Pcrlman  Rim  Corporation 

{.Controlling  Pcrlman  Demountable  Rim  Patents'* 

MANUFACTURERS  OF 

Demountable  Rims 

Plain  Clincher  and  all  Styles  of  0-  D. 
Demountable!.,  Straight  Side  or  Clincher 

Executive  Offices!  ™-}™B*?*™£ 

I  United  Stated  Rubber  Co.  Uldg. 
and  >    Broadway  and  58th  Street 

I'hone  Jl-iO  Columbui 

Sales  Department  J    NEW  YORK,  N.  Y. 
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The  Parish  &  Bingham  Co. 

Cleveland,  Ohio 

The  Standard  Of  Quality  &  Service 

Automobile  Frames 
And  Large  Steel  Stampings 

Our  Engineering  Force  At  Your  Disposal 


Garage  $69- 


50 


10x12  feet  "Steelcote" 
Edwards  ready-to-use  gar- 
age, $69.50  complete.  Fac- 
tory price.  Fireproof. 
Portable.  Quickly  set  up. 
All  styles  and  sizes  of  garages  and  portable  buildings 
Send  postal  for  illustrated  catalog. 

THE  EDWARDS  MFG.  CO. 

4©7-i57  E»ilwt©n  A**.  CINCINNATI,  OHIO 


/ 


/ 


just  expect 
service  from 


BUAKMiivH 
"Ball-Doc" 
Ron-Skid 


You  don't 
good 

BRAENDER 

TIRES  &  TUBES 
—you  get  it 

Writ,  for  (artlmlan  (boat  BRAENDBH  "Bnll- 
I>.*"  Ko.-HkM  TUB  FASTEST,  HA  TEST 
SMoOTHKST  HIDING  TIRE  MADB.   J  ™ 

Braender  Rubber  &  Tire  Co. 

Factory!  Ralhrrfnri,  II.  J. 
BRA  SVHK8 
290  Writ  titk  81.,  A>k  Tortr,  V.  T. 
•73  No.  Brood  8t..  PMbdclpilc,  Pn, 
1350-94  tv.  Mtoiifan  Ac*..  Cltma».  in. 


strength  and 

hlnfti.      If   you   manuf teture. 
opcr.ee  or  exr.«ct  to  bur  • 
setor  truck  write  (or  catalog 
which  give,  (uU  detail. 


WAUKESHA  MOTOR  CO 

ZM  I  nrt.-r,  Stn.1, 
W.Llk..h..  Wl.. 


T/je  fxeep t/'ona/  Motor* 


IS 


NEW  HEADLIGHT  LENS 


give.  26%  more  light,  cut* 
out  nil  glare.  Prevents  acci- 
dent, to  car  driver.,  pedes- 
trians and  fellow  motori.ts. 

WriiB  today  for  your  copy  of 
our  new.  free  booklet.  Day- 
light Condition,  for  Night 
Driving."  Oet  the  fact,  about 
most  wonderful  auto  acces- 
sory since  gas  and  electric 
lighting  equipment  came  Into 
use.    fOMtal  tout  do. 

LEGALITE 
CORPORATION 

Dept.  Ill 
120  Bojrl  tton  St.     Be  Eton,  Mas*. 


MEYERCORD 

DecaJceeaania  Transfer  Num  Plates 

—  will  nat  tarnish,  blacken,  loosen, 
rattle  or  fall  off.  Unaffected  by  time, 
wear,  tear,  oil,  water  or  grease. 
Simple  lo  apply,  decorative  and  per- 
manent. 

Id  use  by  leading  automobile  and  ac- 
cessory msnufacturera,  in  place  of 
braas  name  plates. 

It  will  pay  you  to  write  today  for  full 
particulars.  Let  us  ft  bow  you  how  to 
solve  your  name  plate  problem  at  a 
decided  pro6t  to  yourself.  SeooT  for 
the  information  now.   There's  no  coat. 

We  make  agency  eigne 

tee  manufacturers  Coo. 

THE  MEYERCORD  COMPANY.  Inc. 
1107-1112  ChaaaW  «J  Cementx*  Slag. 
Chicago 
■  ta  all  Urge  cttlaa. 


Keg.  V.  S  Pit,  Ott 


U335P 
1W® 


3  POINTS 
10Olla.1l 


WILlVS- 
KHICMT 


.   .   ■   ■   ■  — .   -.^ifUMItf 
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AXLES  WHEELS 
PUOPBLLBIIS 


1 


vvvT-  Salisbum,  Wheel 
Ljf     &  MfdL  Co. 

V^/    JAMESTOWNJ  N.Y. 


Add  to  Garage  Profits  by  Oxy-Acetylene  Welding 

Saving*  nude  please  >  our  patrons  an  J  pay  good  substantial  profits 

PREST-O-LITE 

Dissolved  Acetylene 

(Ready -mode  cart) Id*  gas) 
adds  to  ttw  ffflrlonry  and  aarfallkMw  of 
■  iij  It'"-!  welding  equipment.    WV  furtiUlt 
thoroughly  bljrti  eradr  wWdlojt  apparatus 

for  f tJh  ou  H'uifcaita.  $75.001 .  Thv  ■i*wsfl 
uwr  will  oNo  nc»'d  jt»n  cjMndcr*  at  an 
adilltlimal  ctiHt.  and  nl--nt  SliMM  worth 
of  welding  IJ.-H  Trtirk  and  Hp*clal 
fMtnlitmi'Ot  for  rutting  opa-ratloaa  at  *>*- 
fra  o*t. 

5«aaf  /or 4mtmiU  or*  Pr*at-O  l  it*  Service  tow 
0*j-Av*tyUnm  Wilding. 

THE  PREST-O-LITE  CO.,  Inc. 

Tk*  TTorW'a  Large**  Maktrt  of  {HatoJtterf 
•M%MN 

SpMtJtrey  Canadii*  OHict  and  Factor] 

■  ndn*jcolii,  Ind.  IWmttM,  Ontario 


makers  of  sprextfos 

&'a.v!ces  FOR*  ovea 


!m»iwt«w«ww 

ajajpj 

OsscO 

ENGINE  DRIVEN  *■ 


YlRE  POMP 

COMPLETE  *,A 

M  W^         WEST  SIDE  FOUNDRY  CO.  JL  \J 


WITH  ALL  FITTINGS 

M  anuf  aetarora 
WEST  SIDE  FOUNDRY  CO. 
Troy,  Now  York 
5«ioa  Maaaf  or* 

EDWARD  A.  CASSIDT  CO. ,  Uc ,  30  L  42d  Sl,  Ntw  Tork  City 


Aotor-Age 

"The  Motoring  Authority  of  America" 

PUBLISHED  WEEKLY  AT  CHICAGO 
Yearly  Subscription  Price— 52  Issues—  $3.00 

The  mmt  popular  weekly  motoring  magaalne — devoted  to  the 
Interests  of  the  motor  car  owner  and  containing  news  of 
general  Interest  alike  to  the  dealer  and  the  manufacturer. 

If  you  are  Interested  In  new  ear  and  accessory  descriptions, 
racing  reports,  touring  data,  and  questions  and  answers  that 
appeal  to  the  motorist,  subscribe  to: 


MOTOR 

MALLERS  BUILDING 


AGE 

CHICAGO,  ILLINOIS 


I  OLD  SOL 

NITROJECTOR  n°  IOO 
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tffiscons ' 


Write  for  specifications  of  different  sizes  and  types 
for  pleasure  cars,  trucks  and  tractors. 

WISCONSIN  MOTOR  MFG.  CO. 

St..  A  l).pl.  310  Mil-.ulc.  WU. 

New  York  Branch.  SO  Church  St..  T.  M .  Fmner,  Factory  ReprearntatiTc. 
PadAc  Coin  Diatribotor:  Earl  P.  Cooper  Co.,  1428  Btuh  St.,  San  Frmnctaco, 
Col. ,  and  SSS  W.  Pico  St..  hot  Ai^ck..  Cai. 


Out  Go  the  Lights — 

All  of  ■  tuddH) — without  warning— very  likely  at  the  wont  part  of  the  road  I 
Don't  gueaa  at  the  condition  of  your  circuital  equipment.    Put  a  aa 


MODEL  151  AMMETER 

On    Your    Dashboard  or  Cowl 

It  la  the  rviiahte  mean*  of  determining  the 
proper  rate  of  charge  or  ilia  huge  of  your 
liattery  (or  voriooa  aperila.  It  enable*  you  to 
determine  that  the  generator  la  winking  and 
that  the  atoiage  battery  is  receiving  M  proper 
charge.    Hnle  mil 

Wanton   Electrical    Inatrumenl  Co. 
•  Waaton  A»...  Nwwark ,  N.  J. 

UraaiAet  in  far  Larger  Cities 


Electric 
Starting 
and  Lighting 
Systems 
SINGLE  UNIT  and 
TWO  UNIT  Equipments 

Booklet  on  Special  Ford  Equipment 

DYNETO  ELECTRIC  CO.,  Syracuse,  N.  Y. 


Internal  Gear  Drive  Axles 

l.i  aa  arid  yuo  the-  hlatorr  of  the  Infernal 
Gear  in  i  >  ,  Axlv  aail  tell  r«o  how  the  1(1  N.HEI. 
Iin.  hern  a  blar  factor  In  Ifa  •urem. 


:iq 


kiaai  Mottj*  AxurfomwHY  hn>annva> 


'Battery  fully  charged  at 
all  times" 


WARD  LEONARD 
ELECTRIC  CO. 
MT.  VERNON.  N.  Y..  «J.  S. 


1! 


aMJeONARD 

26  YEARS 
EXPERIENCE 

DYNAMO 
CONTROLLERS 


FOR 

LIGHTING 

AND 

STARTING 
SYSTEMS 


■g-n>>nai^ 


Increased  Power 
With  Less  Gas 

idea,  ipeed  tteiiblUtr  without  exeat*..™  cost 
sod  c-xmpUcatloa  U  secured  by  friction  trine- 
mlealon. 

The  Infinite  minitur  at  m^I*  obtained  raa  be 
obtained  u  eaail?       tUTaoclnc  (far  throttle. 

Fibre  Friction  Filler 
Repairs 

We  furnish  friction  alien  for  alt  frletton- 
driven  car*.  When  writ  Ins  aire  tfae  Dame  of 
Um  car.  the  model,  and  If  poa«lbl*  the  ap- 
proclDoai*  laalde  and  out  diameter  with  the 
far*  width  of  toe  flora  rlat. 

TUB  ROCKWOOD  MPO.  CO., 
1U17  Kavllah  Avenue        ladlanaoolla.  Indiana.  Ik  > .  A . 


Send    for  Oar 
Free  Book 

'* Friction  Transnils- 
aloo."  It  contain,  ral- 
aabla  data  and  for- 
mulae for  the  engineer, 
deelgorr  or  meoufao- 
rarer.  Mantfcoa  oceu 
pa  Hoc  a  ad  arm  cen- 
oartloci   when  writing. 


GlBSON-HOLLISTER  MFG.CQ. 

3380  WASHINGTON  ST,' 
JAMAICA  PLAIN.  MASS, 


aaajajanaanjar'  


oratt 


amps 


1  L  .  AND  ELECTRIC 

1  A  W  -  VICT6F,  CO. 
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Electric  Auto -Lite 

Starting — Li  g  hting — Ig  ni  tion 

Electric  Auto-Lite  equipment  for  auto- 
mobiles is  as  famous  for  the  service  that 
backs  it  as  for  the  reliability  and  economy 
of  its  operation. 

ELECTRIC  AUTO-LITE  COMPANY 

Home  Office  and  Factory:  Toledo,  Ohio 

New  York        Detroit        K«nm  City        San  FrmncUeo 


Hu 


B  CA 


STEEL  i 
OR  I 
BRASS 


NICKEL 
PLATED 
OR  RUST 
PROOF 


STAMPINGS 


THE  W1NKLEY  CO,  Detroit,  Mkh,  U.S.A. 


Ifartfbrd  Equipment 


EDWARD  V.  HARTFORD,  Inc.] STi. 


1 


Regal-4-ikirly.lvo 

THE  BIGGEST  CAR  IN  THE  LIGHT 
WEIGHT  CLASS 

$695 

S3  Hortepower,  genuine  cantilever  mpringM.  Big  Body, 
Wide,  Deep  Seat,.    POWER  and  ENDURANCE. 

CataJagum  on  rtquft 

REGAL  MOTOR  CAR  COMPANY 

DETROIT,  MICHIGAN 


I 
I 


KisselKarJRucks 


n 


The  final  choice  of  purchasing  agents  in  over 
100  different  line*  of  business — Send  for  truck 
information  and  data — Address 


Kiaael  Motor 
Car  Co. 
Hartford.  Wis, 


Rspld  Delivery  *4  ton  S950 
Worm  Drive  "Tonner".  'JBJ 
Worm  Drive  "2  Tonner''  1,875 
Worm  Orlve  "4  Tonner"  2.860 


I 

I 

J 


E.&J.  SPOTLIGHT 

Motorists  insist  on  hav- 
ing the  best  spotlight 
manufactured.  DEAL- 
ER: Satisfy  your  cus- 
tomers by  selling  them 
the  beat  and  latest  im- 
proved Spotlight  man- 
ufactured. Complete  in 
every  respect.  Ready 
to  attach. 

Edmunds  &  Jont*  Coroor.tioo 

Detroit,  Michigan 


%  TT{> .  7  -r1  J  '4- 


Inner  Tubes,  Inner  Liners,  Outer 
Boots,  Inner  Sleeves,  Blowout 
Patches,  Cementless  Patches,  Cement 
Patches,    Red      Rubber  Tubing 


A  BIBBER  ANDINSvOUf  D  WIRt  C< 
wroio  RIM  J 
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MERCER 

MOTOR 
CAR5 


22-73  SERIES 

They  follow  closely  the  lines  of 
the  preceding  series,  and  the  only 
changes  are  in  the  nature  of  re- 
finements. 

22-73  Touring 
22-73  Sporting 
22-73  Runabout 
22-73  Raceabout 
22-73  Touring-Limousine 


Literature  Mailed  on  Request 

MERCER  AUTOMOBILE  CO. 

400  Whitehead  Road  Trenton,  N.  J. 


4k 


! 


I 


Pi  1 1  if  ield  "  Mi  cat  it  e  "  Spark  Plug 


wears  the  Blue  Ribbon  in 
the  Combination  Plug  class. 
It  does  not  leak  compres- 
sion. Electrodes  practically 
carbon  proof.  Composition 
top  heat-proof,  cold-proof,  water- 
proof, gas-tight,  difficult  to  break  and 
never  works  loose.  Meteor  Sparking 
Wires.  Easily  cleaned  by  removal  of 
check  nut. 


PITTSFIELD  SPARK  COIL  CO. 

PI  I  I  Sr 1  ELD,  MASS. 


Model*— FOURS  Vs3**5@         Mod.ls— SIXtS 

Model    N  IHri  VZ*t<y  Model  7W  ...IKseM 

Model   N  iUti  •'mumr  Model  7N  ...SHsOi 

Model   C  j2«5«  ModeUP  .  .  .JH»5ii 

Morfrl  C  «H»s3 

Model  E  4«i5W 

"4meeir«'e  Stmndmrd  Motor" 

Continental  Motors  Company 
•Detroit — Muakegon,  Mich. 


rantifenteLwatars 


The  Bi&  Stick" 

That  Brings  Down 
Gasoline  Expense 


Vn  go**  the  price  of  MmMmI 
Mammim  rmleajtc  «  *  He  bi 
ptobUra  of  the  day  I  Solve 
it  with  the  New 
Slromfacnf 

Carburetor.    _ 

r-rruttib***  in  |[sm<1Ui 
prove  that  >o*i  +*rd  lb*  N*~ 
brr*  an  >c«.r  «r.    Mad  r  ~ 
,  w-»  die- New  SU<Mi.I«r^  will  tclutr  >t —  ,. 
StrvmWrg  MftftN  Device.  Ce  ,  Hrpl.  IS.  M  K.  lS*h  5* 


Carburetor 


Indianapolis     \u/  Indiana 

Chas.  R.  Butler  is  the  man  power 

Not  until  you  learn  what 
BUTLER'S  SPECIAL  M ALUMINUM 
ALLOY  PISTONS 

are  and  do  is  your  engineering  data  complete 
Write  lo-day 

Cylinder  rcRrinding  and  new  pistons  for  all  make  motors 


The  Bearings  Company  of  America 

LANCASTER,  PA. 
Sale*  Deportment:  Weatern  Offlcei 

S04  Ford  Building 
Detroit,  Mien. 


RADIAL  RETAINERS 


[MADE  IN  AMERil 


CdMI'LETE   THRUST  BKAHI.NU 


Mmulicturin  of  Star  Radial  Ball  Retaln- 
n».  Star  Ball  Thrust  Retainer*,  Star 
Complete  Ball  Thrust  Bearing* 


•  Carspring  TiR-ES 


Will  establish  you  in  busi- 
ness on  a  permanent  and 
profitable  basis. 

Our  Policy: 

One  good  dealer  in  each 
territory,  backed  by  the 
best  goods  and  unlimited 
co-operation. 

New  Jersey  Car  Spring 
&  Rubber  Company 
Jersey  City,  New  Jersey 


HYATT 

1  j 
;rfj> 

QUIET 

The  Roller 

*aaaT^  ~Vt 

Bearing 

4 

for 

Automobiles 

I'leaxe    mention   The    Automobile    when    wrltlnpr    to  Advertisers 


Digitized  by  Google 


110 


THE  AUTOMOBILE 


The  Clearin^H°use 

of  the  Automobile  Industry 


jyf&  chin  ery  &  all  other Jp* 


<J f/and Gars,  y/urp/us  jRar£s,Acc  css-ories.  Tiros 
till  o/hcr-Jbaejaf  Announcements  of  a  ^Similar  Character- 


Many  of  the  Wise  Ones 

have  this  information  up  on 
the  walls  of  their  offices: 

If  it's  an  orphan  car — 
If  it's  any  car — 
If  it's  a  bolt— 
If  it's  a  body— 
And  you  need  it  quickly — 
And  want  it  priced  right — 
Don't  waste  time — 
GET  IN  TOUCH  WITH  THE  PUR- 
ITAN. 

There  is  no  reason  why  you  should 
pass  up  a  sale  when  all  you  have  to 
do  is  to  fire  a  line  to  us,  and  we 
will  fire  back  an  acceptable,  profit- 
making  reply. 

If  what  you  need  is  not  listed  here — 
write  at  once. 

MAGNETOS 

Bosch  High  Tension  for  4  and  C  cylinder 
motors  frum  130.00  to  $45.00. 
BTiMmsnn  BUm  Tenslun  for  1  and  $  cylinder 
motors  from  $25.00  to  $35.00. 

COILS 

fj^ltMorf  for  4  and  6  cylinder  rootors.  each 


Parts  and  Repairs 

ALL  REPAIR  PARTS 

For  All  Cars— 50%  to  75%  Off 

All  our  Parts  ire  00%  to  73*  off  manufacture' 
llat  price. 


MOTORS 


Continental.  4  cylinder.  4S-W  H.  P..  complete 
with  Magneto,  Coll.  Clutch  and  Transmission, 
Oenerator  and  Start  or.  at  $200  00. 
N'nrthway,  16  H.  P.,  Unit  Power  Plant,  with 
High  Tension  Magneto  Ignition  and  Lighting 
Unit.  Price  $178.00. 

Krlt.  1»U.  Unit  Power  Plant,  at  $100.00. 
RADIATORS 

V  Shaped  Honey-comb  Hadlators  for  Ford. 
Brae*.  $23.50. 

V  Shaped  Honey-comb  Radiators  for  Ford. 
tJerman  Sliver.  $24.50. 

Abbott-Detroit.    All  models.  $30.00. 

RIMS 

Stnnweid 
3C  x  4U  8. 
34  X  4>{  S. 
32  X  3>j  8. 
Firestone 

3t  x  4V4  Q.  T).  Clincher  $2.40 
38  x  4  Q.  D.  Clincher  $2.30 
II  s  4  Universal  $2.30 
34  x  4     Universal  $2.30 

STEERING  GEARS 

Jacox  Rlfht  Hand  with  18"  wheel.  110.00 
CJemmer  Left  Hand  with  IS"  wheel.  $15.00 
18"  Plain  Steering  wheels  with  Aluminum 
Solder.  $2.50 

18"  Cx>rruirated  steering  Wheels  with  Alum- 
inum Spider,  $3.00. 

Many  other  slies  and  types,  up  from  $1.29 
TOPS 

New  tops  at  less  than  the  price  of  old  ones — 
from  $15.00  up.   Send  for  measurement  chart. 

Puritan  Machine  Company 

ALL  PARTS  FOR  ALL  CARS 


408  Lafayette  Bird. 


Detroit,  U.  S.  A. 


flee  our  other  ad  on  ihla  page. 


Buirk.  10.17  27  31 
Moos  30-40  43 
Mai  well,  all  models  to  18 
Packard.  WO.-,  to  11111 
Plcrre-Arrow.  '07  to  -on 
Obki — Hudson.  20  to  3.1 
Brrdoll  Mtavcr 
Krlt  30 — Alia. 
Mitchell.  1908  to  '11 
Thomas,  all  model* 
flreal  Western  H.C.II. 
(Hdsmiit.llc  Rnerlal  Ltd 
Autocrat  Defender 
American  Cndcralung 

30  to  GO— Welch 
MarmoD— Carter  Car 
Orrrlend  SH  40  41-42  43 

40-81  -!i2-54-SS-!Hl-5»- 

«0  60-T1 


and 


etc 


Cadillac,  mon  to  mil 
Chalroera — F  K  M  30-40 
Stmleliakpr-  Onrfonl 
K.M.F. —  Flanders 
Dorrla,  1900  to  '00 

1'errleaa.  lfiOo  to  'IS 
milliard  Dayton 
Regal — Ktcrcoa  Duryea 
Midland  Wayne  Welch 
Heod*r*on  Kiieedwell 

m.    :i"  to  40 
Kiwi  S — Matbeaos 
Aniplci,  all  models 
Pin*  Toledo 
Pune  Hartford 
Oakland  Krldan 
Interstate— -Jackson 
Reo.  IMS  to  'IS 
Hilda- Warren  linllaOay 
Locomobile — Knox 

Parts  for  all  ears  shore  sad  many  others. 
Write  aw  roar  srsata  or  aend  nkl  porta 
14S  M41T4IRK— Cnmplrle,  Tested. 
*:ir.  to  SITS 
All  In  food  condition,  beat  makes.  4  and  0  eyl. 
We  will  trade  engines  with  you. 
2s.-,  RADIATORS,  S312.SO  to  SCIft 
For  almoot  any  car.    New  radlstora  and  used 
radlstora  st  less  than  H  pries. 
1K.OOO  BEARING*.  BOe.  to  $>T.0O 
Moat  every  make  and  kind.  Including  such  well 
known  makes  aa  Ttmksn,  Heaa-Brlght. 
nyatt-Roller.  ate. 
11*0  (  v  it  in  in:  ions,  a:,  to  gU.OO 
Including  Bayfield,  Slnmibcrc,  Sebrolrr,  Carter 
otbare. 

IIS  MAGXETOS.  All  Tested. 

*n>  to  tuts. no 

Including   Roach,    Riaemann,   Rplltdorf.  Reray, 
.TIB  REAR  AXI.KN,  All  Types.  $tin  to  *l" 
Amerlcsu   full   Hosting,   Tlinken   fnll   (touting  sod 
■rail  nesting,  and  many  other*. 
Alan  all  types  of  front  aklea  st  t"  to  $22. 
2.*IOO  1. mill  Al  TO  nHHKI.H,  c  -  to  ST 
All  kinds  from  all  ataadard  ears. 
GEAIIH— CVLIMIIOK* 
for  almost  any  make  of  car  Id  Al  condition. 

Mill    HI'K  1  >  l.s,   0-1    ,,,  (in 

Tlie  heat  springs  for  any  make  of  car  at  14  price. 
1(1  M  K  NERYICEi  «,,„  or  win  11a.  #.  have 
a  complete  stock  of  parts  and  are  equipped  to  give 
y-,ii  the  quick**!  |HMstble  service. 
OCR  Gl ARAXTEEi  Every  part  we  ship  la  care- 
fully examined  or  teatrd ;  our  parla  ars  Ule  beat  and 
most  srrvlreslde  you  can  bay. 

<hir  n«».-<rtnirtit  Includes  say  part  you  want:  rlm«. 
pistons,  piston  rings,  cam  and  crank  abaft*,  crank 
cft.ea.  transmission  cases,  ateerlng  posts,  wind 
shields,  oil,  gas  sod  electric  lights,  used  tires,  etc. 

Maxwell  Bros.  Auto  Salvage  Co. 

3921-33  Olive  St.  ST.  LOUIS,  MO- 


AUTO  PARTS 

FULL  STOCK  OF  PARTS  FOR 

MICHIGAN  L0ZIER 

MORA     R.C.H.  DRAGON 

VVc  maintain  a  complete  stock  of  parts 
for  the  above  cars 

Philadelphia  Machine  Works 

67  Laurel  Street  Philadelphia,  Pa. 


Please    mention    The    Automobile    when    writing  to 


THE  AUTO  PARTS  CO. 
CHICAGO 

Wbo  are  the  original  and  largest  company  of  Ita 
kind  In  the  world,  bare  attained  tbla  position 
through  fair  dialling,  low  prices  sod  prompt  service 
We  bare 

Mi  BRANCHES 
do  all  business  la  transacted  through  Chicago. 
RAID  ATOK* 

Abbott  Detroit  4410,  1813  $40.00 

Buirk  Model  r   32.30 

Rulrk  Model  F.  1010   32.SO 

Balck  Model  D   32.30 

Huh*  Modal  SO   24.00 

Rulrk  Model  Hoc   IB  0O 

BuS'k  Model  17  IS  00 

tarter  Car  M,  1013.   33.2$ 

Chalmers  40    33.00 

Chalmers  K  1010   31.00 

Cole  30    13  50 

Chevrolet  Baby  Urand  38.00 

E.M.F.  30    31.30 

Special  Elmore      30  SO 

I'landcrs  30      10.00 

Halladay.  1B12    81.30 

Imperial  84    43.00 

Mitchell  F   15.00 

Maxwell  Maaeot   33.30 

Overland  70    13.30 

Pullman  4-44    34.00 

Heisl  tt    84.30 

Regal  F    34  DO 

Slater  38.00 

Xtudebakcr  23     81.50 

Veils  IBIS.  4  ryl   40.00 

Warren,  30.  1010   ...  W.0O 

MOTORS 

Perkins   naw    I  ryl.    1.',    II  I'    with  Atwster 

K*-nf  bxnltk>n  system.  rsrlmretor  ami  fan  60.00 

Marlon,  new.  S3  II  P  123.00 

Wayne  tt  cyl.,  new  130  00 

Lewie  fl-cyl.,  near  l&fl  00 

I'lgglns  4-cyl..  T  bead,  new  VzS.OO 

III  VNNi  '-MIINs 

Selective  3  speed  forward  35.00 

Planetary    -  «•.•» 

SAC\KTO» 

D  4  8incle  Bosch   sens 

D  It  4  Mingle  Roach   .  28.00 

PCI  Single  Beech   ..   30  00 

I)  n  3  final  Boarb   50  00 

DDI  Hlngle  Bosch   SHOO 

1)  4   I>ual  Boerh   .  .  40  00 

D  R  4  Dual  Bosch    40.00 

Oor  Magneto  Department  !•  equipped  to  handle  all 
repair  Joba  at  b<w  prices. 

Also  s  complete  line  of  accessories  snd  tatrta. 
wnie  for  our  Xpsrlsl  Chrlatmsa  Bulletin. 
AITO  PARTS  CO. 
T4I  W.  Jackson  Bird.  Chlraajo,  ill. 

WE'VE  OVER  2,000,000 
Pa4RTS  IN  STOCK 

And  they  are  parts  you  need— for  taey  mean  actual 
profit  to  you, 

Tbla  atork  Includea  aerrlre  parts  for  many  "orphan" 
cars— a  partial  llat  of  them  being  shown  below  ; 

CARTRRCAR  WARREX 
2,.r.,4.,UA>  ABBOTT 

kr  it  •pntowau, 

Rarers 

Crescent  —  - 

Elmore 

Ererltt  [}<*•  .. 

IlcrreshotT  Marquette 
Henderson  Northern 

Hrrllips  Booth  t.'ycle  Oolo 

Wayne  R  C-H  Car 

AND  MANY  OTI1ER8 

It  la  a  big  statement  to  say  we  can  ahln  you  say 
tiling  you  ne«<d— but  wc  can  back  it  up  If  you  ties 
us  the  chance.  And  you  don't  care  bow  broad  the 
statement  Is  If.  aa  far  as  yon  are  concerned.  If  we 
prove  that  our  service  can  create  profits  for  you. 
Write  aa. 

Pl'RITAS  MACHI3K  CO. 
All  Harts  for  All  C«ra. 
40et  Lafayette  Bird.  DeCrolt.  Mlrn. 

Srr  our  othrr  ad  on  this  paffe. 

St  mil    Ull    JEW   AMI   til, II  TYPE* 
and  lairts  for  all  makes  of  rlma.    tret  my  o tires  00 
spare  rioja,  locking  rlma,  aide  rings,  for  any  make 
of  car.    Qolck  service.    Tree  rim  Information. 

Wat,  P.  Knalner 
2123  Michigan  Ave.  i-lil"sr«.  111. 
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AutomobileParts 

HEADQUARTERS 

We  believe  our  atock  of  part*  U  the  largest 
moat  complete  in  the  country. 


FROM  THE  CARS  WE  BUY 

the  early  to  the  latest  model*.  We  can  sell 
you  engines,  axles,  radiators,  cylinders, 
connecting  rods,  pistons,  transmissions, 
frames,  bodies,  tops,  windshields,  car- 
buretors, magnetos,  steering-gears,  etc.;  also 
used  and  new  tires,  supplies,  everything. 

At  50%  to  75%  Imi 
than  market  price*. 

Wc  would  rather  receive  orders  direct 
from  the  party  in  need  of  the  goods  than 
from  the  many  dealers  who  also  are  in  our 
particular  business  and  whose  stock  is  of 
apparently  small  size.  Get  in  touch  with 
us,  write  us  what  you  need,  and  we  will 
give  you  advantage  of  the  low  price.  You 
save  the  other  parts  concern's  commission. 
The  list  of  cars  for  which  we  have  all 
parts  is  too  numerous  and  to  lengthy  to 
list.  Give  make  or  model  if  small  repair 
parts  are  needed. 

PROGRESS  AUTO  PARTS  CO. 
5121  Euclid  Ave.  Cleveland,  Ohio 


Pope-Hartford  Part* 

Parts  for  all  models  of  Pope-Hartford 
Pleasure  Cars,  Trucks  and  Public 
Service  cars— made  from  the  original 
drawings  and  patterns,  with  the 
original  tolls,  fixtures,  etc. — complete 
stock  always  on  hand,  prompt  and 
satisfactory  service. 

The  Hartford  Motor  Car  Company 

410  Main  Street,  Hartford,  Conn. 

STOCK,  TRANSMISSION 
AND  DIFFERENTIAL 


for  over  10O  MAKES  OP  CARS 

Obaotot*.  Orphan  am!  Currant  modtla.  cieoeral  tlx 
ef  repair  part*  C»r  aid  Uumll  ran.  *t  oM  Uit  price. 

NO  SECOND-HAND  PARTS  OR  JUNK 
OUR  PARTS  ABSOLUTELY  NEW 

DEALERS  AND  REPAIRMEN,  |rt  nor  prlc* 
Mat.  and  Baa**  *  profit  oa  Tour  repair  part* 

AUTO  GEAR  &  PARTS  CO. 

OS  Marietta  St. ,  Atlanta,  Ca. 
M4  at*  Ank,  Ft  T.      IMI  3.  Mkbi***  Anna*,  Cskaa*.  II. 

A  New  128  Page  Catalog 

Just  off  the  Press,  will  be 
sent  you  free  upon 


BARGAINS  IN 

MOTORS 

RADIATORS 

SUPPLIES 

la  Fact,  Everything  for  the  Automobile 

Writt  (odor  tor  oar  Catalog 

AUTOMOBILE  APPLIANCE  CO. 

14M  Michigan  Ave.,  Chicago,  III. 


SPARDICINE 

AUTO  WRECKING  CO. 

2462  Arthur  Avenue,  Broni,  N.  T.  City 


We  bu 


up  all  makes  of 


'e  buy,  aell  an 

ire.  We  aell  car*  cheaper  than  any  other 
concern.  Auto  Parta  sold  at  one-quarter 
the  regular  price.  We  nil  and  buy  the 
following  second-hand  car*! 

Dayton,  Mercedes,  Steams,  Sluts,  Pierce- 
Arrow  (touring  and  truck).  Mack  and 
Federal  Trucks. 


LAST  CALL 

We  have  a  large  assortment  of 
TOURING  BODIES  that  we 
will  close  out  at  very  low  prices. 
We  can  fit  most  any  car— prices 
range  from  $10.00  to  $40.00. 
Write  for  particulars. 

The  M  &  M  Company 


We  have  them 


REPAIRS 

thrm  for  rn<*>*t  any  t 

MOTORS 
Rear  Axles 


make  car, 
V 


Send  for  our  list. 
We  guarantee  all  goods  In  i 
or  money  refunded 
We  also  Buy  old  Autos  any 


We 
13th  &  Oak 


1  shape 

mdltlon. 

AUTO  WRECKING  CO. 

Tear  'em  up  and  aell  the  Piecee. 

Kansas  City,  Mo. 


Connecticut  Ignition  Systems 

including  timer,  coil  and  switch  for 
Maxwells,  Chevrolets  and  Dort  cars, 
$6.00. 

25—1916    Maxwell    Winter   tops,  $95.00 

while  they  last. 
Splitdorf  magnetos,  Model  X,  $0.00. 
6  Cylinder  Mea  Magnetos,  $15.00. 
50  Assorted  Hyatt  Roller  Bearings,  $5.00. 
4  Cylinder  Kellogg  Air  Pumps  Model  "34," 

Another  lot  of  Prest-O-Lite  tanks.  Model 
B,  $7.00;  Model  E,  $6.00. 

N1CHOALDS  COMPANY 
<22  Gd.  River  Ave.  Detroit,  Mich. 

All  Makes  Magnetos 

H>;  1 
$35  "0 
X  a 


AUTOMOBILE  PARTS 

SAVE  50Vo  AND  MORE 

WB  HAVE  1'AHTti  KOH   MOST  ALL  RTANDARP 
If  A  K  KM  OP  CARS.     WHITE  l:M  YOUR  NFKHH 
R  M  F  30  Krlt  Rtsal*  1WW>  to  1014 

Mnxwella  Q.K.K.dAAA  Cadillac-  IttOtt  to  11*12 
Overland,  Sd,  43,  S3  Mitchell  1DU7  to  1»12 

rurkirt  1006  to  1800  Plunder*  20  Warrca  So 
lli'nrjr  a  Franklin  Col*  30  Hudson  10 

Bnlck.  10.  17.  10  *  25       OLIIJK  Stoddard  llnrton 
tension..  <:.-*r*.  R^arlsi*.  Ailc.  Crank  Hhafta.  Cjl- 
lniler,.  Tran.ml.i.1.  n..  IluU.  Wbwla  for  moat  *nr 
make  of  car.    Wo  trill  trad*  mstnea  with  rota. 
AITO  PARTS  CO. 
Olive  Strrct  St.  Lonl*.  Mo. 

in*  vliti  our  otber  Auto  Part*  Co'*. 


Slnsle   Ilfn.,   $30.00:  D4. 
DR4  ~ 


f'.-h  i -ft,  nit  i 

$2-i.00:  XU4.  $26.00:  nU4,  DR4  Dual,  . 
PRS  Dual.  $t0.0():  Splitdorf  D,  F,  T.  X  and 
Kemy  S  .  $10  00;  RL,  $12.00.  Also  Michigan, 
UrlKKS.  Heinz*,  Slmm*  and  K.  W  Mags. 
Many  maim  of  Box  and  Tubular  Colls,  $«.00 
up.  Pmlo  tanks— E.  $5.00;  B.  fC.lW.  Oak- 
hind  tin  Rndlator  A-l  Shnpe.  $30  00.  Stude- 
baker,  1918.  one-Man  Tope,  $20.00. 

CASS  AUTO  SUPPLY  CO. 

115  Oraml  River  Ave.  Detroit.  Mich. 

A  I.I,  HKPAIH  PART*  FOR  OLD 

car*  on  hand  BM  Immediate-  ■til|imr*t.  Gear*,  com- 
plete I'vllo.trrt,  Roar  Alia*.  Tmn.iiil,ali>nn.  Carbo- 
r*fur«  and  MatXtH't*"*..     Writ*  oa  flrat. 

nOt'tiHKIlTY    TI1I3    P(IIT«  KTPRRT 
ls4»  No.  tats  HI..  Pnllad-lptil* 


KRIT  OWNERS 

lab  quirk  aerrlrc  os  til  rail  do,  elotcb 
dllrnrntlal,  frost  and  rear  sal* 
■ear.  wheal*,  atearlnc  knuckle*  and  con-a.  f»o.1«ra. 


MOTOR  CORPORATION 
1 SOO  Rare  St.  Philadelphia,  Pa. 

G-E-A-R-S 

Far 


Writ*  oar  taloa  department 

M***l*etnrcra  for 

SERVICE  GEAR  A  MACHINE  CO. 

READING,  PENNA. 

— kVf  AGNETOS- 
STARTERS— GENERATORS 

BOUGHT— SOLD— REPAI  RED 

Bosch  Mnanrtna  sold  win  all  montha  entrust** 
Prici.  $20  to  Ut  acco-dina:  to  , ,  p. 

HERBERT  AUCOCK 
RADIATORS 

Bnttt  and  Repaired  at  lowest  price*  la  the 
Ualted  state.     Best  Service.     Pule  *r  "V 
Shape  for  ANT  ear.    Writ*  for  sperlsl  quotation*. 
Bop  direct  from  the  Manafartanr 
AU  Work  Osorontocd  for  On*  Tear 

AUTO  RADIATOR  MFG.  CO. 

764  Van  Buran  St.  Chicago,  III. 

Phone i  Monroe  1 1.15 

STODDARD 
DAYTON  PARTS 

DAYTON  AUTO  REPAIR  CO. 

355  West  S2A  Street  New  York  City 

ALL  TYPES  OF  BEARINGS 
The  New  Departure  Service  Stations 

THE  C  WILLIAM  COMPANY 

Engineers— Specialists  In  Bearings 
Bearlnga  for  Orphan  Cars 
New  York.  X  Colutnbua  Circle  (11th  St.  at 
Broadway) 
1114 


USED  PARTS  50%  DISCOUNT 

Following  can:  Chalmers.  K-P  M.  riandara  20.  two 
and  throe  aiwcd ;  Bnl.h  101(1-17-10  21  A  F.  E.  It. 
F.  30:  Mm*. 'II  A  A-E-K-HD-CA.  Overland  M  to 
Ml.  Tran.mhalona.  aalea.  wheel*,  bearing*,  crank- 
caaaa.  cmnrctlns  rocla ;  in  fact,  almoat  any  part  for 
anj  make  of  car. 

AUTO  SALVAGE  CO..  ISIC. 
1414  Main  HI.  Kanaaa  City.  Bo. 

(Oldest  and  Laraeat  uaed  parta  company) 

GUARANTEED 

Auto  Springs 

KOH  HKI'UCKMEVT 

Immediate*  ahipment  of  any  aprlnf  for  any  car. 
Ilia-beat  quality- car  f».-|.itT  price*.  Send  f*r 
Price  Llal  and  llltroant  Sbcct. 

PITTSBURGH  AUTO  SPRING  CO. 
5915  Canter  Ar*.,  Katt  Ubrrty.  (Pitttburih)  Penns- 
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THE  AUTOMOBILE 


ARTS 


FOR  ALL   MAKES  OF  CARS 
ALWAYS  ON  HAND 

We  can  All  your  order*  promptly.  Require- 
ment* for  any  make  of  cur  supplied. 
EDWARD'S  GARAGE 
4 Edward  CsTinagh) 
285  287  Morrle  Ave.,  N.  Y.  Ctty, 
Near  138th  St.  and  3rd  Ave. 

PARTS 

We  hare  on  bind  a  miscellaneous  lot  of  PARTS  for 
every  mate  of  car. 
THI  AUTO  PARTS  CO. 

Pa. 


'AIR  Aiacrlraa 
Inn  Mot 


[IndrrilaBK  Mar* 
Service.  Hrrrr- 
sholf  Motor  Co.  De  Tnruble 
Motor  Co.  *  L.  P.  C. 


AMERICA*  MOTOR  PARTS  CO. 
404  N.  Capitol  Are 


lod 


AMKRIt'AS   dnKRHI.rXG  AXD 

mfiU3Z%u 

Parti  snd  Repair,  far  111  Models 
V.  A.  Lonsraker  Company, 
Cataloruc  free  Indlanuiiolli. 


AND  THICK  WHEELS 
t  ted  Repelled.  Qelck 
All  Makes  of  Him.. 
Wlrs  WI>»U  Repaired. 

Co. 


IF  YOU  ARB 

In  81IPPI.IK.1 
Claartnc  Sheet. 


PARTS,  cat  ear 


.827  ate&.<8tAOT°  PAKR,^-C.°C1,y.  Ma. 

AUTO   ENGINES  AND  MAGNETOS 
franklin  I),  160.00  Stoddard  Diiton  K 10.  175.00 

MfO.  S45.00    B.M.r  .  144.00     Pierce  Arrow.  I0O.0O 
R.C.IL,  K1S.0O 
Boirh  Maanftoi, 
JOHNSTON 

Plttslrurgh.  Pa. 

SAVE  MONEY  ON   YOUR  PARTS 
Parti  for  all  mskes  of  csn  an  Id  at  one-quarter  the 
ortglnal  ;irl »-r     llujeri  of  all  makaa  of  wrecked  cars 
In  any  condition.    It  will  pay  roe  to  Inveetlaste. 

Yorkvllte  Auto  Wreckln*  Co. 
B02  B.  B4th  St.  N.  T,  Ctty 

CYLINDERS  Bin 
id.  Overland,  Marion.  Stndebsker* 
Oirfurd 

lesra  and   other  pert*. 


1T2J 


P-L.-A-T-I  -  N  -  U  -  M  ■ 

MAGNCTO  S  ff'JSSS.  *""-«—■  % 

POINTS  Checel  Jewelry  Co..  ,', 

207  Clereare  Bid*.  Cleveland.  Ohio  T 


BALL  BEARINGS  REPAIRED 

Complete  stock  repaired  Annular  Bearings. 
Special  Bearings  made  to  order,  all  sizes  for 
exchanoe.  BILOOEAU  BALL  BEARING 
WORKS,  Inc.  66C  Stanhope  St.,  Boston, 
Mass. 

IIK.II4:«T  PHM-KW  P»ll»  FOR  I  «EI»  CARS 
la  sny  condition  Parts  bought  and  nil-Vunrin, 
Carburetors.  Batltst>.>rs,  Tauki.  IVrxl.'m.  Itmllea  and 
arti.  Parti  alio  for  assembled  cam.  Pyan, 
*ns  Blvd.  and  Fitting  St.,  WlBuYId.  l-un«  Maud. 
Y.    Tel.  Newton  1S.4. 


Rebuilding  and  Repairing 

Cylinder  Grinding 
Pistons  and  Rings 

LARGEST  BECAUSE  BEST 

for  Price)  List 


Heupert  Machine  Company 
3S1  West  52nd  Street 
New  York,  N.  Y. 


CYLINDER  GRINDING 

Special  Light  Alloy  Pistons 

Our  special  facilities  enable  us 
to  do  highest  grade  work. 

Over  225  Piston  Patterns 

AUTO  ENGINE  WORKS 

St.  Paul  Minn. 

MECHANICAL  EQUIPMENT 

For  the  Garage  Is  Our  Specialty 

Northern  Cylinder  Grinder.  Valve  Seat 
Reamers.  Valve  Grinders.  Valve  Refac- 
ing  Tools.  Engine  lathes.  Drill  Presses. 
Air  Compressors.   Chain  Blocks. 


NORTHERN  MACHINERY  COMPANY 

503  South  Sixth  Street 
MINNEAPOLIS  MINNESOTA 

SCORED  CYLINDERS 

Rpp*lr*«l  by  pa  trot  •laetrtr  pror#M.  FllVod  wit*  m 
Hllvrr  and  nl<  kt>l  illojr.  Klluiliiiif*«  fpibttlnc.  No 
wariitax  or  tnlarclng  of  cylinder  tK>r«.  lMfli«  pliUm 
a ixl  ring-  u«0.    Hratiipptx)       honra  after  r*c*Iv«*l- 

L.  LAWRENCE  &  CO. 

CYLINDERS 
Rebored  and  Ground 

w.tb  specs.  s^pmcnL  — «-» 
Can  Iron  nxl  magnsllte  aluminum. 

piaroi  rings 

13 lab  eosni»cessloo  and  plain. 
Cuarcea  Reasonable — Prompt  Delivery. 
Sunderland  Machinery  Co. 
lllOd  S  10  Douglss  St.  Omaha,  Neb. 


CYLINDtR  GRINDING 


•110  N.  Sberldso  Ave..  Plttsbnrgb.  Pa. 


Hcgrlnd 

lib 

r."«l- 


AUTOMOBILE  OWNERS 

MECHANICS 

TO  REPAIR  YOCR  AUTOMOBILE 
Send  Tour  Broken  Parte  to  l  a.    We  can 
Match  Theaa  al  Lena  Than  M,  Ortsrlnal 

Coat.  All  makaa  carburetors,  magneton,  bodies. 
Parle  for  All  Kinds  of  Cars,  Springs, 
Wheels.  Shock  Abaorben.  Lsmpe.  Cushions,  flsa 
Tiiika.  Oeuerstors.  Muffleri.  Wc  Have  Them 
for  gl.OO.  Write  us.  SATTI.KR 
HKjl  Spring  Garden  St.  Philadelphia.  Pa. 


ALUM1NITE  PISTONS 

Aluininlti-  Plslnns  will  not  sli-cyllnder  smoothness 
Into  a  lonr -cjr Under  motor.  give  mare  power  sod 
quicker  getaway.  In  siklng  piicee,  itite  make, 
model  and  year.  EXPERT  MOTOR  HCll.DlNO— 
Plilon  Hlnara,  Cylinder  Grinding-,  aleo 
Piston  Plna,  Alnmlnlte  Connecting 
Rode  and  Radnor  Motors. 

GREEN  ENGINEERING  CO.,  Dayton,  O. 

Cylinder  Grinding 

Piston*.  Rlnsra  and  Wrlatplna  made  ts 
AH.  All  work  sruarnnteed.  Write  for 
Information  nnd  quotations. 

MODERN  AUTO  REPAIR 

AND  RECONSTRUCTION  CO. 
4(U)I  to  4011  Olive  St.         St.  I.onle,  Mo. 

WE   ItKl.HIMl  rVI,nilKB« 

fnrnlab  our  bent  treated 
Flrit  rlaii  ISJWlPSflSJBtl  16 
for  our  price*. 


CYLINDERS  REBORED 

We  rebore  Cylinders  sad  equip  wltb  oof  Eclipse 
rings  snd  ettre  ktgb  qosllij  pistoni.  Inisrloc  a 
correct  Bt  snd  gl'lns  eatrs  emiliniy  to  yoer  awtor. 
Ules  us  s  trial.    Prices  Interesting. 

HOPE  MACHINE  COMPANY 

Mfrn.  Bcllaee  Plstoa  Rlagra 
230  N.  2nd  Street,  Philadelphia,  Pa. 


CYLINDERS  REBORED 

rings,  t?  to  111 


WELDING 

Cylinders,  orankcaseji  and  crankshaft*  welded 

STERLING  ENGINE  COMPANY 
331  S.  Clinton  Street  Chicago,  111. 

"cylinders  regrouniT 

ALUMINUM  ALLOY  PISTONS 
Will  Increase  speed  sed  power,  reduce  slbrstlon  sad 
ellmlssts  car  Ins  troeble.  Ws  are  tbe  Srat  In  New 
York  te  offer  tbese  pistons  to  motortits.  Get 
air  nrlcee  on  resrrlndlna  cylinders  and 
tor  AI.I'MINtrM  AI.I.OV  PI*Tn**j. 

Overrise  Pttfews,  Pt»s,  Htaji  snd  iul««i 

PRECISION  AUTO  PARTS  CO. 
244  West  4»tb  gtrert  New  York  Cttj 

Tit  (St  Snooklna  anst 
Vltor.  - 

To  II 


lit  o  fes  •  vino  o  I 
GASOLINE 

VIM  H  MOTOR 
i  miy  need  reborlag  and 


LISTK*  TO 
Your  anto  cylinders  nay  I 

sew  platonn  and  rlnsrs  made.  Msnnfactur.n 
scetylene  welding  sml  cutting  ind  carbon  con-omlng 
siiparntui.    We  weld  and  brase  any  metal  that 

nelta. 

Hercales  Weldlngr  and  Machine  Co. 

SIB  X.  latb  Hi.  l-hlladcipbia.  Penu. 

CYLINDER  GRINDING 

By  expert*  on  Heald  Grinder.  All  pistoa*. 
rings  and  wrist  ping  ground  mechanically 
perfect.  All  patterns  tad  sizes  in  stock. 
Write  for  quotations. 

SAUCKE  BROS.,  VZ-^!tr 


CYLINDERS  REGROUND 

Including  new  pistons  and  tinge  for  IS  to  tl> 
per  cylinder.  We  also  can  furnish  Aluminum 
Alloy  or  Light  semi-steel  pistons  at  alight 
advance  above  cast  Iron. 

Manufacturers  of  Pistons  and  Rlnos 


|  runol. 
JOHN  .1 


plitom  snd  rlnki.  All  centlngl  welded.  Work  guaran 
teed  or  inooer  refunded.      Oay-Aca«ylen«  Wolding. 

McCREA  «  JONES.  Ja  Catharine  St..  Utlea.  N.  Y. 

AUTO  ,nd  JBq"lP»eet. 

****  1  v  uccbsnlca.    Dead  itorsgs. 

__Jeed.    Let  m  estimate. 
>HN  J.  MADDEN 
w||b  Hesly  4  Co.) 
Tel.  Col.  3031         "  auT-309  W.  671b  St  .  New  Tork 

SCORED  CYLINDERS 
Repaired  by  s  mecbsnlcsl  procraa.  no  best  or  elec- 
tricity osed.     Doing  Ibli  iiiccesifully 
Get  our  prices  lint.    Al)  work  rus 
Cobb  Machine  Works 

lietr.lt    Am:  Cle 

CYI.IKDBR  GHI5DIXG 
New  Ilatooa  and  Rings  ntted  Correctly. 
GEARS 

other  parts  to  order.     Prompt  sw!  reswasble- 
klXi3ll.MILI.ICR  COMPANY 

*ff.     N.  J. 


Tires 


30  x 


Reduce  Yosr  Tire  Bills 

lij  mint  our 

noi  ni.1:  thead  tihen 


t«.oo     N  «4. 


rite  for  llluctrnteu*  Cstslngne  and  Price 
n.  I.lbrn  A  Co..  2«1  W.  S4la  St..  New 
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ANOTHER 
EXAMPLE 

OF  OUR  BUYING  POWER 

We  huve  Just  purchased  at  a  great  saving 
the  following  sizes  of  tires.  With  the  crude 
rubber  markets  soaring  and  every  Indication 
toward  an  advance  tn  tire  prices,  we  are  sell- 
ing these  tires  at  the  extraordinarily  low 
prices  listed  below: 

2»*2%.  nonskld.  new.  »5  each. 

Tubes 
11.45 
IM 
2  15 

2,2i 
2.«i 
LCI 

EB 

2.65 
2.70 
2.S5 
3.05 
3.19 
3.16 
3.40 
S.tT. 
3.7S 
J. SO 

KM 

4.10 

Ml 


•  *  ••••••■••»•• 


 ■  •  • 


■>■*■•••• 


■•••*■*•••• ■ 


I  ■■■■■•■■it ■ 


2*x3... 
30x3. . . 
S0x3H. 
31x3H. 
32x3  H. 
24x3H. 

30x4  

Jlx4  

32x4  

S3x4  

34x4  

15x4  

34x4H  

ISxstf  14  9 

3fl*4V,  15.35 

3 1  X-4  ^-4  16.90 

55x5  ,,17,1(1 

S«xS  1MB 

37x5  19.20 

37X5H  21.15 


H.ll 

S.15 
6.S5 

1:^1 


...  9.35 
...11.50 
...11.10 
...11.90 
...12.10 


One 


Add  10  per  cent  for 


rn>  you  use  any  of  these  sizesT  If  so,  do 
not  hesitate  to  order  a  sufficient  quantity  to 
supnly  your  needs  for  months  to  come. 

THE  REPI'TATION  OF  THE  HOUSE 
STANDS  BEHIND  EACH  AND  EVERY  ONE 
OP  THESE  TIRES  AND  WE  HONESTLY 
RECOMMEND  THEM  TO  OUR  CUSTOM- 
ERS. 

We  ship  all  orders  subject  to  your  exjim 


or  deposit  sufficient  to  defray 
accompany  all  mail 


AUTO  SALES  &  PARTS  CO. 

1602  S.  Michigan  Ava. 
Chicago  Illinois 

TIRES 

Spend  the  Winter  in  the 
South  FREE  OF  COST. 

:,Vdljori.vv;.»ra.?0",Tr,,:bb;  n^zx; 

la  Akron  Tires 


slse 


.1.  .  . 

a. . . 

fi . 

4.  .  . 
4.  .  . 
4... 


30  : 
AO 
S3 
»4 

Bi 
84 

1 

ST  a  B.T. . .  . . . .  .1B.OB 


Plala    Son-Skid  Tubes 

.■B.2S          ....  SI  .HO 

$41. 7B  1.SO 

7.BO  2.1  n 

8,73  2.2B 

O.TB  S-tS 

lo.no  2.»B 

Io.mb  3.1* 

lll.llB  .1.20 

1 1  .ns  «jw 

1S.05  4.1 0 

14. BO  4.1B 

K3.1W1  B.OB 


.  B.BO 

.  n.iiB 

.  T.OB 

.  H.Kfl 

.  11.115 

.  o.hb 
.  n.nB 

.lO.IW 
.  1  2.11.1 
,  .  I.1.BO 


AKRON  TIRE  CO.,  Inc. 

Authorised   Capital.  S300.000.00 
17SJ  Brsidwiy.  Corner  58th  Street,  Nn  York 
Tal.  Columbus  9111 


NEW  BLEMISHED  TIRE  BARGAINS 


i.'I.SOO-MHe 

•OlS  18.00 

«0i3S   7  60 

W»  Double  TT«i<1  your  oU 
feet  wil.fsotl.iii. 
tW  racorery.  »»^v»4.00 

3«l->  Halsey '3f 


Guarantee! 

MM  

SUB  

tires  slid  r'l.r.n 
Olr*  us  s  i-ii. 

BMSUj  

MOO 
Bxtrs. 


.112.10 
.  17.00 


.1480 


10* 


CO. 

Newark,  H. 


A  BIO  WVISIO  I* 


Fresh  Selected  Mtorl 

Uoarante 


ndard  Makes 


New 

Tire* 

28»»  |  6.00 

3<HJ   S.S0 

30»3  y 
lis!  5 

aiisv....  »m> 

3*J»3  M  .  . .  10.73 

31l4   11.73 

32x4   12.50 

33x4   12.TS 


D.au 

p.oo 


Tube. 

11.23 
2.00 
2.25 
2.50 
2.50 
2.55 

L'.nn 
3  20 

:i.!s 


Non-Mil. I  add 
rial  Ilariralas  la 


New 

Tiro 

34x4  113.25 

Ms4   13.50 

30x4   11.00 

84x4  M...  10.23 
35>4  8  .  . .  17.00 
311x4  U...  17.50 
37>4H-.  .  18  no 

S5l5   17.50 

MiS   18.50 

37x5   20.00 


good,  .hipped  C.  O 
on  receipt  of  10  per 


New 
Tulie. 

13.85 
3.45 

a  50 

4.00 
4.15 
4.25 
4. as 

8.00 
3.00 
5.20 

l.i  '    to  All  Prices. 
Slla-htlr  t'acd  Tires 

CMd  TJ«e4 

TlrM  TnfoM 

85x4  17.50  |1.75 

3014              T  .50  1.73 

84x4  U  8.00  1.75 

ar.xiu —  s.oo  1.80 

8«I4  «...  8.25  1.83 

37x4  «   B.50  1.00 

35x5    8-50  2.00 

8«1».'.   8  50  2.00 

37x5   0.75  2.20 

D.  subject  to  esatnlna. 
cent  of  order. 


TIRE  REPAIR  A  Mrs*s*L¥  CO., 

TIRES 

G  UARANTEE D 
4000  MILLS 


AND  SA 
■  I  the  following-  prices 


ORDER  ™0B«Mr, 


2818... 
30x3... 


32x4. 
33i4. 


rials 
I  5.88 

:  r3 


Haiti 
I  fl  57 


mm 

37x5   23.45 


£2  lill 

2.80  14.46 


12.! 


Plain 
113  11 

if* 


Nos- 
Hkld 
314.73 

20.16 
20.9T 
21.21 


Rend  10*  wltn  order,  ballon  a  O.  t 
In.prctloa. 

THE  OHIO 
GUARANTY  TIRE  &  RUBBER  CO. 
67HO  Ear  lid  Aresst,  Cleveland.  Ohio 

Best  Rebuilt  Tires 

At  h  Price 


Will   Rub  B.OOO   Miles  and  More 

Thee  tire.  are  of  double  thickness  and  usre  12  pllas 
of  fabric :  therefore  no  puncture*,  no  hl.iw.iuta.  Tliey 
are  rebuilt  by  our  special  procc**,  vulcanised  and 
double  trended. 

30x3.  ..  .14.50         32l3K  .  .|3.73 

WISH . .  5.50         33x4    7.60 

Send  31  dt.po.lt  for  each  tin*  on] 
.end  tho  tire,  balance  C.  O.  D. 

TrU'.fkV.k  5VeT  CO-  "%.,,..„ 


84.4.... 17.73 
30x4...  0.00 
d.  and  we  will 


ACOKM  TIRE  CO..  IMC. 


1547  Mlreltaa  Are.. 
Cblcafo,  111. 


o«  all 


SERVICK  TIRES 

Gnaranteed  3BOO  Miles 
Plain    Tubea  Slie  Plain 

.I.V0O    I2.05  S«i4   *1>.00 

«,0O      2.40  rt*x4V»....10.IKl 

8.<KI      3.45  3BI-,  11.00 

8.00      3.60  37«3  11.00 


8txe 

30>8... 

soiSH. 
3rti4... 

34x4. 


5  45 

5.55 


Son  «kld  Tires,  all  .lira.  11.00  Extra. 
State  If  Q.  I),  straight  bead  or  cllsrher  trne. 
10*  ne|«.«lt  ivqolred  on  all  C.  O.  D.  order.. 
Discount  of         when  cs.h  accampsnlea  order. 
I.  Jatteaa.  131UJ  Plfth  At...  Sew  Tort. 

FORD   SIZE  TIRES 

30x3  Vi  Nan  Skid,  First  Gred* 

Mileage  Guarantee  Removed 

—$6.50  EACH— 

JANDORF  AUTOMOBILE  CO. 


1701-3  B 


rnailwar,     'AtvA  W. 
New  York  City 


FORD    SIZE  TIRES 

aoaSVh  non  skid 

9T.SO 

These   Tires   were   orlarlnallr  arnaran- 
teed  for  7.KHI  miles— all  ■rets— in*  de- 
pcialt  on  all  C.O.U.  orders 
Write  for  Booklot 
Lincoln  Tire  *  Rubber  Company 
I  *s  llalsrx  Street  Newark,  S.  J. 


Cars  for  Sale— Wanted 

Here  Go  100 
New  Cars  at 
Factory  Cost 

Cars  of  good  reputation  and 
proven  performance,  of  standard 
parts  and  up-to-date  refinements. 
Allis-Chalmcrs  Single  Unit  Electric 
Starting  and  Lighting  System;  At- 
water-Kent  Automatic  System  of 
Ignition ;  Van  Sicklen  Speedmeter ; 
Cellular  Radiator;  Multiple  Disc; 
Dry  Plate  Clutch,  lined  with  Ray- 
bestos;  3-speed  selective  type  trans- 
mission; "Non-Skid"  tires;  One- 
Man  top,  with  side  curtains;  ven- 
tilating, rain-vision  windshield;  27 
II.  P.  car. 

Reason  for  selling  at  bargain  price: 
Builder  discontinuing  this  model. 

Wonderful  opportunity  for  a  number 
of  dealers  to  take  over  several  of  these 
cars  and  dispose  of  them  under  their 
own  name  at  liberal  profit,  or  for  one 
man  to  take  over  entire  lot  at  attractive 
figure. 

Prompt  action  necessary.    Immediate  de- 
livery.   Cars  all  in  perfect  condition. 
Write  or  wire  today.  Address: 

Box  A  523  c/o  The  Automobile 

Matheson 

Cars  and  Repairs  Parts 

F. 


3V4OO.0O 
WI NITON  6-4W 
nrrrttaalert,   fainted.  Ilnarantenl 

Folljr  eqtilpiied.    Oood  Urea 
J.  W.  McColptn 

W.  Pico  8t.  L 


Supplies  and  Accessories 
WORLD'S  LARGEST  SUPPLY  HOUSE 

Our  .toes  of  supplies  as4  arii-aMirk-o  Is  lbs 
lara-eat  In  the  world.    We  can  sspplj  r"«  with  r 


thins  70U  need  at  prices  that  are  sway  i 
roa  are  paries*. 

Sxromberc  and  ScKebler  carburetor., 
•prints,  trsnamisaions,  aslss,  motor*, 
bodio*.  radiators,  •(•eritis;  ssers,  mag- 
neto*, colls,  T 
Money  rnoerfally 
oo-all«f«elorr. 

Our  PRICK  WRBCKFR  estaloj-u*  <wotaln»  3.IXKI 
bbr  terrain*— «1ET  A  COPY. 
TIMES  SQUARE  AUTOMOBILE  CO. 

Largest  Automobile  Supply  Don«e  In  the  World, 
onto  Blreet  and  Broadwa;        1210  Mkhlgsn  A»... 
Sew  York  tSilrato,  IU. 
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THE  AUTOMOBILE 


Factory — to 


Radiator  rovers  fur   Mi  $1.M 

Howl.  to  matrh   1  25 

Meel  atrearo  I  In*  hot.la  and  radiator  snail*.  Wlr* 
Wheels  f..r  Fords,  mmntcr.lal  Imllm.  Winter  tops, 
*  oodles  ami  ulbrr  Autnnsoblle  Accessories, 
far  our  \l  ifi.iv  Bulletin  anit  t.rlce  Hat  and 

"""ACCESSORY  MrG.  CO. 


Headquarters  for 


STORAGE  BATTERIES 

for  Xmn  tree  light*,  trains  and  Electric  toya 
Dealers  solicited. 
General  Lead  Battery  &  Electric  Co. 

Now  York  City 


WIMer  Drivlnar 


mng  T  Radiator 

protector' 

radiator  from  freezing.    Ssve*  gssollne— 
„  winter  troablea.    Keepa  driver  warm.  Why 
newspaper*,  cardboard  or  other  unsightly  cover* 
*  tola  attractive  oaetal  shield?  Artiu.ut.lf 

MM  Kalrr  u  Mecca.  Machlaerr  Co.,  U 
Adant  8t-.  Brooklyn,  N.  T. 


"OXOI  RAMS  AMD  IKITIAt.M 
lfMlc»B.i,|,  Transfer  Initials  and  mono, 
tram..  Ton  eppi.  tbun  on  automobile*  while  they 
wait  ;  coat  2t.  each ;  nntt.  ,,.SN  0.  ,, -M)  ^  r,4 
P?  .  J*rIr.  Aato  Mo»oer/ram  Supply  Co., 
WH.  «.  Niagara  Bide-.,  Newark.  N.  J. 


Tbo  Af*  Spark  and  Throttle  Rod  Silencers 


Aleo    other  Bpedaltlaa 
Jobbers.     Dralrra   write  t 
prices.    Qooda  guaranteed 


FORDS 

W. S. GRAFFAM  "teSttS*- 


Help  &  Situations  Wanted 

Accessory  Salesmen 

to  sell  as  side  line  on  a  strictly  commission 
basis,  excepting  on  Pacific  Coast  and  S.  W., 
an  unguaranteed  line  of  automobile  casings, 
inner  tubes  and  reliners.  The  only  line 
sold  on  a  basis  of  actual  manufacturing 
costs.  An  unusual  price  proposition.  Ad- 
dress  P.  Q.  Box  No.  67,  Morrisville.  Pa. 

HSALES  MANAGER" 

Automobile  man  of  13  years'  an  I  en  and  ex- 
ecutive experience,  now  employed.  Is  open 
on  January  1st  for  connection  nx  Kales.  Ad- 
verting, Branch  or  Service  Manager.  Prefer 
Eastern  States.  Minimum  salary  $1,500.  Ad- 
drew  H  D.  I*  F.,  care  S  &  E.  Co..  2010 
B'way.  New  York  City. 


General  Superintendent  Wanted 

By  Manufacturer  building  a  limited  line  of  high 
grade  pleasure  cars.  Applicant  mu»t  be  a  hustler 
capable  of  developing,  an  organisation  and  increas- 
ing output.    Mum  be  familiar  with  both  closed  and 


Address  Box  AJ24,  care  Tht  Automobile. 


WANTED 


At  once,  man  In  take  charge  of  body  depart 
roctlt,  building  high  grade  encloaed  sheet  alutni 
mini  bodies.  Mum  understand  the  wood  end  as 
well  aa  the  metal  and  know  how  tr>  lnm.Hr  men 
efficiently.  Must  alio  be  able  to  turn  out  first 
cla»»  work  at  the  lea« 


Addrcia  Box  A424,  care  The  Automobile. 

WANTED 

S  ALES  M  AN  ACER 


of  Elertric  c«r«  wants  Drat 
take  charge  of  Htnn.b  Mm,.,. 
Sales  In  one  of  the  leading  Elcctrh-  car  market*  In 
(be  United  States,  also  Zone  man  to  lake  charge  of 
salea  In  highly  developed  territory  comprising  lau 
Andrew  B.>s  AMI.  core  Thr  Automobile. 


*OW    OPE*    FOR  KEfaOTIATIOMM 

with  roltatile  acceasory  manufacturer,  sales  manager 
or  terrlti>ry  representative,  large  acquaintance  In 
Jobbing  trade:  active  csperlineii  since  1»0»;  refer- 
A  lir,,  Aup.mut.lte, 


Address  Box 


Schools 


THE  STEWART 
AUTOMOBILE  SCHOOL 


teaches  you  thoroughly  everything 
you  should  know  about  an  automobile 
—how  to  run  one — how  to  repair  one 
—how  to  find  trouble  and  cure  it. 

Various  parts  of  different  makes  are 
used  in  actual  demonstration.  We  re- 
quire every  student  to  do  the  work 
personally  and  educate  his  hands,  ears 
and  eyes,  as  well  as  his  mind. 

Day  and  Evening  Classes 

STEWART  AUTOMOBILE  SCHOOL 
225  West  57th  St.  New  York 

AT  BROADWAY 


LEARN  HOW 

to  dries  rcur  own  car  sod  bow  to  repair  it  lo  tba 
beat  eqolpped  Automobile  School  la  the  United 
eta  tea  A  thorough  course  of  Instruction  for  owners 
and  men  deelrlng  to  enter  the  automobile  Industry  aa 
chauTrore,  repairmen  or  mechanics.  Satisfaction 
guaranteed.  Write  for  free  booklet. 
W*>et  Side  Y.  St.  C.  A.  Aalamablle  School 
S21  West  S7th  St..  New  Tork 

FREE!  BOOKLIST 
•How  to  noroeod  In  the  Automobile  Business,"  OB 
application -lin. ooo  equipment— eight  ln>tructur* — 
actual  work,  repairing  and  drlrlng— Day  and  evee- 
Ing  classes.  Greer  Callegre  of  Hatoring, 
leftS  Wabash  Ate..  Chicago. 

LEARN  1  HI  AUTO  liriVMI 
We  taacb  by  actual  experience.  Including  drlrlng  high 
powered  cars,  machine  abop  practice,  aeoembllug. 
tire  repairing,  etc.  Lntrat  cara  and  appliance*,  4000 
padoataa.  Cleveland  Anio  School,  2SS2 
Euclid  Are.,  Cleveland.  Ohio. 


Patents  and  Patent 
Attorneys 

Mr.  Cbwtos  links  *4  C.  Rinks.  Url  ,  Ecclss*  Enflaiaa1, 

Ja  iiffparvd  to  aril  Die  Am*rlrao  Patent*  and  lilcbta 
of  bis  Carbureter*.  Any  cop  jitm-haslng  th****  He  Ma 
ran  ImtWI  up  quti  kly  In  Ai.i-rlrs  an  «ik>  r-ifui  a 
btiHinces  as  la  rurrltrd  on  In  England,  l'atents  m*n- 
•int  of  Motor  Cycle  and  Car  i  arliiir*tnra  f.<r  Patrol, 
Cnrtrtiri'torm  for  t'araOln  aiul  ll««ry  FiiHn  for  Car* 
n nil  Track**,  Itfitcr  n-oits  otitatnrd  than  frt>tn  any 
othent.  Winner  of  the  Lutrli-h  "Uannfai  turffs 
Tn>i*y"  and  most  rrcunU.  l'rl.»*.  fHi.000  for  (be 
ei.tir?  Intf-rewt  nn-1  fnliire  Iniiirurrmenl*.  A  certain 
fuMtine  for  a  llve^tnantifnrtiirer. 


J.  EDWARD  BANGS 

Ethical  and  f>peclatlaed  Treatment  of 

U.  S.  and  Foreign  Patents 

and    Patent    Causes.     Vail. Illy    and  Infringements. 
Asaoctate     Practice.       Electrical     and  Mechanic*! 
■Is  pert. 

Suit*  41$  Barrister  BUJg.      WASHINGTON,  D.  C. 
C.  L.  PARKER,  Potent  Attorney 

Formerly  member  Examining  Orpe.  TJ.  8.  Patent 
oia.r.  licOIII  Bonding,  Washington.  D.  C. 

Pamphlet  of  Instruction  arm  upon  request. 


PITKN'TH 
PHOMPTI,V 

telling  how  to  r.htaln  and 
r»<pie«t     Trademarka  i 
itonn  aft  HOUR. 


D.  C 


Radiator  &  Lamp  Repairing 


Todd 
•IO-Z4  Mary  PI. 


RADIATORS 
sd  BnVlent. 
stor,  sllow  for  old  . 
PRICBM  HIQUT. 


RAnlATORS  Making  and  rrt>alrlog  radla 
rv/*L/»'*  1  v-,r^°  tore  and  fenders,  froaen.  leaky 
and  dnnaaged  radiators  retains]  no  matt.-r  how  bad 
they  are.  at  rery  low  price*,  earb  mdlatur  r*|t*lred 
by  ua  glevn  s  written  guarantea.  for  six  nvotitbs. 
PARK  SQUARE  RADIATOR  CO.,  41  Columbus 
Ave..  Boat,  n,  Msbb. 

RADIATORS 

Tsaka,  Lam  pa.  Repaired  1a  S4 

arautaed. 


oS  rS5S.*.»'iIap"V'»,H-S.  BBsaaa 

dooe. 

7et  no  an  Tenth  At*. 
Between  SSd  Sod  64tb  BIS.  New  Tork  City 


RAIMA 

attention 

wlndahlelds  matte  and  repaired 
In  Greater  New  York.    Work  c*. 
The    1'olted    Auto    Radiator  . 
Shop,  Ine;,  «5»»«  Bedford  Are..  Brooklyn.  N. 
I'll,  ne 


OR  RKPAIRS- Uiwest  price* :  prompt 
rdera.     Uoda.   fenders,   tanks  and 
Most  efficient  abop 
Work  called  for  and  deiiTcrcd. 


Magneto  —  Service  Stations 


MAGNETO 


Bosch  (High  Tension),  $20.00  to  *40.00 

Bosch  (Tiuo)  Systems).  120.00  to  M M 

Elsvmnnn  ( Ix>w  Tension  with  Coll),  IIS  00 

Eisrmnnn  (Hijth  Tension),  |20  to  I4S.00 

Remy  (with  Coil).  110.00 

Splttilorf  (with  Coll),  SlS.00  to  $30.00 

PARTS  FOH  A  I.I.  MAQNETOg 

ALWAYS  IN  STOCK 

WE  REPAIR  STARTER — MOTORS 

GENERATORS— MAGNETOS 

In  fact  nnythlng  In  the  Ignition  line. 


MEINERT  MAGNETO  SPECIALTY  CO. 

1X14  Proapact  A**.,  Cleveland.  Ohio 

BOSCH  MAGNETOS 

AU  typed  of  slightly  uoed  magnetoa  at  roar 
price,  guarantee  them  right. 

Your  saoaiey'fl  utortm  or  poor  sheaeg  haek. 
E    W.  IMNDfRI, 
37  Stasbop*  St.,  Bos  too,  Mass. 

D  E  L  C  O 

Reif -star ting  and  Lighting  Byatem 
Repairs 

Bee  oor  Mr.  Crllly  shout  all  your  eleetrtcsl  dlrhVoitiee 
Deleo  Repair  Co.,  244  W.  4»tb  St..  N.  T.  City. 

Mag;aetos,  Starter*  sad  Generators 

rmptly  repaired  by  experts.    Factory  part*  carried 
stock.    Berelc*  Btattoo  for  Btjur  and  Nortb  Eaat 
apparatns  and  U.  8.  L.  storage  batteries. 

Kinds  Manufaetnrlng  Co. 
■217  221  lows  St.  Davenport.  lew* 


Motorists'  Ctothing 

MUSKRAT  LINEO  OVERCOATS 

Black  broadcloth  outfitlt,  lined  with  finest  selected 
muakrat  skins,  beautiful  large  Persian  lamb  collar. 


$35.00 

lar^reuil  rrice^^S^OO^^^eee^rm  man 


Sent  for  Examination 

EXAMINE  AND  TRY  ON  before 
today,  listing  chest  measures,  height 
I  I  '""    S'-lc.  for 
will  be  sent  at  t 


Write 


E.  Hill,  Dipl.  J.  Ill  Will  13411  Stmt,  IE*  1 


Business  Opportunities 


TO  MANUFACTURERS 

We  sre  open  for  s  good  Has  to  sell  to 
•  trade. 

Auto  Appliance  Co. 
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FOB  BALN 

BRYANT  THREE  SPINDLE  CHUCKING 

GRINDER  (like  new) 
CLEVELAND  2  *  "  AUTOMATIC  SCREW 
MACHINE  (latest  type) 
We  also  buy  dew  and  used  machine  tool*. 
M  \\   JERSEY  MACHINERY  EXCHANGE 
21-23  Mechanic  Street  NEWARK.  N.  j. 


Miscellaneous 


UEALERSi  Do  Tour  own  motv  ■cramming  with  our 
transfer  letters.  They  are  durable,  artlatlr,  easily 
applied  aad  always  ready.    Catalog,  en  request. 

MOTORIST!)'  ACCESSORIES  CO. 

Mnn.llrl.l,  Ohio 


Portable  Oarages 

PORTABLE  STEEL 

GARAGES  $50.00  UP 

Fire  Proof— Waiter  Proof— Birilir  Proof 
Made  la  are  style*  of  APOLLO  It  V ST  PROOP 
l-RESSED  8TEEL.  Wben  writing  tor  quotation, 
elate  make  of  ear. 

urn sox  garage  mfg.  co. 

S3  Foarteeath  Sf.  Hobokeai,  N.  J. 

PORT  ABU  GARAGES  maid  BONO  A  LOWS 
We  era  the  largest  manufacturers  of  portable  all 
ateel  garages.  We  aleo  manufacture  wooden  garages, 
trangalowa.  boat  honaea,  factor  lea,  schools  and 
charcbea. 


10  Bridge  8t. 


I  .  9.  Portable  Bonding;  Co. 

New 


York  at] 


GLOBE  BUILDING  COMPANY 

Weed  and  Steal  Sectional  and  Portable  Building. 

For  All  Purpose* 
Send  (or  Catalogue  Plans  furnished 

13-2  1  Park  Row.  New  York  City 


ALL  SEASON'S  RECORDS 

made  witb 

SCHEBLER  EQUIPMENT 

Wbj  not  f*t  a  8cot?bl*r  Mudrl  R  C^rbursW  for 
rour  car?    Our  cxcbauc*  proptoaltloa  make**  II  eta*. 


J.  C.  NICHOLS 

Direct  Factory  Distributor 


1673  Broadway 


New  York 


SLIGHTLY  i-i, |»  CAKHIK KTORS 
Strom  berg,  Itajdrld  and  Model  L  Melieliler  In  nearly 
all  alaea,  IS  eacti.  Condition  guaranteed.  Terms 
C.  O.  D.  or  cash  with  order,  when  raab  arroai- 
oaalae  order  goods  are  shipped  prepaid.  Hear; 
A.  Carrier.  Ik  Harmon?  w..  Salem.  Mas*. 


Storage  and  Shipping 

Al'TOMOBILES 
BOXED  FOR  EXPORT 
Dslirered  te  all  ateamsnln  piers  and  raUroada  la 
New  York,  Rrooklyn  and  New  Jersey. 
New  York  (rating  at   Forwarding  Co. 
Tel.  Ore*  ley  4«1Y  &M-I5  W.  fTth  St.,  N.  Y. 

Automobiles    Boxed  for  Export 

HBXRY  C.  GRIFFIN  A  CO..  INCes 
14S-M5  Yarlck  BL 
Pbon.  {         }  BP*"*  New  York  City 

P.  BRADY  st  SON  CO. 
Trucking  aad  Storage.    Automobile*  and  Bodies. 
Stored.    Automobile*  bo  led  for  Export. 
nsa-SBM  Writ  BMtk  Street  New  York 

Telephone  JS10  Columbus 


Welding 


Atlnaj  Wrldlngr  A  <  altti.aj  Plant*.  BOO.OO 

to  a.t.Mi.tMl.  tiuaraaleed  beat  oe  the  market  or 
money  refunded.  We  weld  and  machine  ready  to  re- 
place broken  eraakabafta.  emnkraee*.  stripped  of 
broken  gears,  cylinders,  etc.  All  welda  guaranteed 
equal  of  new  parts.  Atlaa  Wrldlaar  Works, 
i-  Ella.  Are.,  Hah  nay.  N.  J. 

DON'T  SCRAP  ALUMINUM  PARTS   TRIAL  BAR  60a 

sto-.|,l  MINUM,  new  welding  compound  for  alumi- 
num, doea  inij  with  weak  alBMissm 
-"I'I'  t. — perfect  anballlale  for  aeetylene 
H  tlaae  and  enat.  Tea  gasoline  torvb.  So* 
1. 1.  milium  Mfat.  Co..  I  TOO  Broadway.  !«.  Y. 


Engineers 


THOMAS  T.  GRAY 
RESEARCH  CH EM 1  ST  AND  PETROLEUM  ENGINEER 

Specialising  In  the  examination  of  Oaaolla*  Lubri- 
cating (Sis  and  Petroleum  Products. 

MAXt'FACTIIRING  AND  RESEARCH 

LABORATORY 

1.1A1  North  Ave.  Elisabeth.  N.  J. 


Motorists'  Books 


REI\S 

AUTOMOBILE  RECORD 

COMPLETES  THE  ALTO  OUTFIT 

Ask  for  descriptive  circular. 
Sold  by  stationers  and  auto,  clubs. 

Rdtin's  S  v  <t  »  p  m  <t  1**1  CHESTNUT  ST. 
ein  s  -systems,  Dept.  a.  phila.,  pa. 


The  Automobile 
"Want"  and 
"For  Sale" 
columns  bring 
quick  results. 


BROWN  Impulse  Tire  Pump 

Why  bother  with  gears,  bracket*,  etc,  when  a 
Brown  Pump  can  be  attached  to  yonr  motor  ia  an 
instant  and  always  ready  for  use. 
Outfit  Is  complete  with  Q.D.  Dug,  hose,  gauge,  etc. 
Price  $12.00.    Send  {or  leaflet. 

THE  BROWN  CO. 

210  Bellrrue,  SYRACUSE,  N.  Y. 


ENGINEERS 

Are  yon  having  trouble  with  springs? 

50  years  experience  in  designing  and  manufacturing  comineroaeJ 
vehicle  spring*. 


THE 

vv. 


E.  IL  MERRILL  SPRING  CO. 
ssth  street  New  York  City 

1  .t.bll  shed  in  IMS 


"YRESSE 

J  RearAxJ 
H 

A-osiv 


SSED  STEEL  FRAME 

tr  AxleHousirigs  «DropFoxgutgs 
Hiraxvy  Stampings 

)  SMITH  COMPANY'  i 


CULLMAN 

Sprockets  and  Differentials 

In  stock  and  to  order.  Send  for  Catalog. 
CULLMAN  WHEEL  COMPANY 

1347  Altgsld  Street,  Chicago 


Milwaukee 


OMOBILE 


'  Alao  materials  for  Tanks.  Hoods.  (lusrds.  Fenders.  tladl- 

atom.  Frsmos.  Eic.  "TrtrtKir  E"  lieep  brsmn*  Sioek, 
Enameling  sod  Jspsuiilugblie.se,  H-mli n*  prodo.-te.  Etc, 

AMERICAN  SHECY  AND  YIN  PLATE  COMPANY, Frisk sta^.. rlllstwrt*- **. 


The  Stevenson  Positive  Gas  Saver 


This  attachment  is 
absolutely  guaranteed 
to  Rive  from  jo  to  6o 
per  cent  more  mileage  on  your 
gas.    Note  the  connection  on 
the  float  dumber.    We  utilize 
the  vapor  in  the  float  chamber 
and  permeate  it  with  air,  which 
heretoft  ire  was  wasted,  which 
gives  a  large  saving  in  gas, 
more  power  and  speed,  facili- 
tates starting,  runs  slower  on 
high.    Price  $5.00. 

Stevenson  Automob 
Appliance  Co. 

1777  Broadway,        New  York 


30x3  Non-Skid   

 $12.05 

30x3^  Non-Skid   

3.3x4  Non-Skid   

  25.65 

  26  20 

  36.95 

National  Rubber  Co., 

Pottstown,  Pa. 
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if  you  drove 
ircaiin^andj 


You  could  be  certain  of  perfect  lubrication 
all  the  time — if  the  gears  and  bearings  were 
protected  by  NON-FLUID  OIL. 


raw*  «... 

HON- 


UK'HO  JT»TtJ 


>  Altai  0»r«I 


Gives  Perfect  Winter  Lubrication 


Unhkr  grease,  Non-Fluid  Oil  don  nut  freeie.  It  follows  the  grnrt  the 
m/tanr  the  car  Marti  and  ketpt  on  lubricating  etery  mmuie  the  car  it  ia 
motion. 

Because  grease  freezes  in  cold  weather,  it  tire*  lubrication  only  part  of  the 
time.  The  amount  of  damage  caused  during  the  time  grcaac  is  not  lubriValinj; 
would  iiav  for  NON  FLUID  (ill    many  times  o»tr. 

NUN  FLUID  OIL  lam  longer  and  kills  friction  better  than  any  great*. 
Sold  only  in  orange  colored  cant  at  your  dealer**. 

"K-OO  Special"  grade  ia  foe  gaunt  "K-OOO"  grade  for  bearings 

//ere  von  time  to  read  en  interfiling  booklet  on  "Lubrietiion  of  the  Motor 
CVf    Write  for  your  rofy. 

New  York  4  New  Jersey  Lubricant  Co.,  16S  Broadway,  New  York 


PAXSON  -  WARREN 


SANDBLAST 
MACHINERY 

36*  Diameter  ■  48* 

Sand  Bleat 
Tumbling  Berrela 
With  two  ttnele  ho««  Mind 
h.mt    mecbh.**,  suction 
tlevettnf    set  and 
separator,     hoppers  are 
ehown  below  floor,  but  can 
be  placard  entirely  above 
Boor  If  desired. 
Complete     Sand  Bleat 
Plant*  with  Bucket  or  Suc- 
tion Kteveton  and  Oust 
Arrester*  can  be  furnished. 
Correspondence  givtnc  re- 
quirements solicited. 


J.W.  PAXSON  CO. 

Foundry  Outiitten  4  ^oJ 
PHI  LA.    ~  "  PENNA. 


THE  ADVERTISERS'  INDEX  it  puhliahed  at  a  conTotuence  and  not  aa 
•  part  of  the  adrertiaing  contract.  Beery  care  will  be  taken  to  index 
correctly.    No  allowance  will  be  nude  for  errors  or  failure  t  >  Insert. 


A 

Aluminum  Casting  Co   48 

American  Bronze  Co  104 

American  Sheet  ft  Tinplate  Co  115 

American  Vanadium  Co  78 

At  water  Kent  Mfg.  Works   86 

B 

Baker  R  ft  L  Company   77 

Bearings  Co.  of  America   109 

Beaver  Mfg.  Co  104 

Bosch  Magneto  Co   65 

Boston  Blacking  Co  100 

Boston  Scale  ft  Machine  Co  117 

Bound-Brook  Oiiless  Bearing  Co   90 

Bower  Roller  Bearing  Co   1 

Braender  Rubber  ft  Tire  Co  105 

Brown  Co  115 

Brown-Lipe  Gear  Co   5a 

Buda  Company   105 

Butler  Mfg.  Co  109 

C 

Case,  T.  M.  Co.,  J.  1   4 

Cassidy,  E.  A.,  Inc.  106 

Celfor  Tool  Company  108 

Central  Steel  Company  118 

Champion  Ignition  Co   99 

Clyde  Motor  Truck  Co  8i  to  84 

Columbia  Grapho phone  Co   88 

Continental  Motors  Co  109 

Corcoran-Victor  Co  107 

Cullman  Wheel  Co  115 

D 

Doehler  Die  Casting  Co  117 

Du  Pont  Fabrikoid  Co  103 

Dyke,  A.  L  100 

Dyneto  Electric  Company  io7 

E 

Eclipse  Machine  Co  103 

Edmunds  ft  Jones  Corp  108 

Edwards  Mfg.  Co  105 

Eiscmann  Magneto  Co  100 

Electric  Auto  Lite  Co  108 

Emerson  Motors  Co  62-63 

Ever-Tight  Piston  Ring  Co  101 

F 

Ferro  Machine  4  Foundry  Co   T7 

Firestone  Tire  ft  Rubber  Co   66 

Foster  Accessories  Co.,  C.  H   98 

G 

General  Electric  Co   75 

Gibson-Hollister  Mfg.  Co  107 

Gray  ft  Davis,  Inc  Front  Cover 

Grossman  Mfg.  Co.,  Emil  -..  .105 

Guaranty  Securities  Corp  10a 

Gulf  Refining  Co  10a 

H 

Hal  Motor  Car  Co  50-51 

Hartford.  E.  V.,  Inc  108 

Hartford  Machine  Screw  Co  104 

Hawthorne  Mfg.  Co  106 

Henley  ft  Co.,  Norman  A   64 

Hess- Bright  Mfg.  Co   80 

Houk  Mfg.  Co  106 

Hyatt  Roller  Bearing  Co  109 

I 

Indiana  Rubber  ft  Ins.  Wire  Co  108 

Interstate  Electric  Co  101 
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J 

Johns-Manville  Co.,  H.  W   87 

Johnson  &  Son.  S.  C   89 

K 

Kissel  Motor  Car  Co   108 

K-W  Ignition  Co   10a 

L 

Legalite  Corp  105 

Liberty  Motor  Car  Co   104 

Longaker  Co.,  V.  A   67 

M 

Mercer  Automobile  Co  109 

Merrill  Spring  Co.,  E.  R  115 

Meyercord  Company  105 

Mil  he  1  in  Tire  Co  93-94 

Michigan  State  Auto  School   98 

Milwaukee  Machine  Tool  Co  104 

Monroe  Motor  Co  S3  to  60  &  61 

Moon  Motor  Car  Co  3rd  Cover 

Motor  Age    .106 

Motor  World   104 

Mutty  Co.,  L.J   68 

N 

National  Motor  Car  4  Vehicle  Corp   47 

National  Rubber  Co  115 

New  Departure  Mfg.  Co   s 

New  Process  Gear  Co   74 

Norma  Co.  of  America   3 

N.  J.  Car  Spring  ft  Rubber  Co  109 

N.  Y.  ft  N.  J.  Lubricant  Co  106 

P 

Parish  ft  Bingham   10$ 

Paxson  Co.,  J.  W  116 

Perlman  Rim  Corp  104 

Perry  Auto  Lock  Co   73 

Pfau  Mfg.  Co  103 

Philips-Brinton  Co   93 

Pittsneld  Spark  Coil  Co  109 

Prest-O-Lite  Co   106 

R 

Regal  Motor  Car  Co  108 

Remy  Electric  Co  Back  Cover 

Reo  Motor  Car  Co   79 

Republic  Rubber  Co   76 

Rock  wood  Mfg.  Co  107 

Russell  Motor  Axle  Co  107 

S 

Salisbury  Wheel  4  Mfg.  Co  106 

Sheldon  Axle  4  Spring  Co  106 

Simms  Magneto  to  10a 

Smith  Co.,  A.  O  115 

Splitdorf  Electric  Co  103 

Starrett  Co.,  L.  S   85 

Stevenson  Automobile  Appliance  Co  115 

Stewart-Warner  Speedometer  Corp  and  Cover 

Stromberg  Motor  Devices  Co  109 

Studebaker  Corp  69  to  7a 

T 

Thennoid  Rubber  Co   g6 

U 

United  Alloy  Steel  Corp   91 

W 

Waltham  Watch  Co   49 

Ward  Leonard  Electric  Co  107 

Waukesha  Motor  Co  105 

Weston  Electric  Instrument  Co  107 

Winkley  Co  108 

Wisconsin  Motor  Mfg.  Co  107 

Wyman  4  Gordon  Co   95 

Z 

Zapon  Leather  Cloth  Co   gg 

Zenith  Carburetor  Co  106 


DOEHLER 

DIE-CASTINGS 

are  the  standard 
of  comparison  in 
the  ever-growing 
die-casting  field. 
Their  consistent 
use  by  the  repre- 
sentative manu- 
facturers of 
Automobiles  and 
Automobile  Ac- 
cessories attest  to  the  merits  of  the 
DOEHLER  product. 

The  DOEHLER  die-cast  control 
housing  here  illustrated  will  be  easily 
recognized  as  used  on  one  of  the  best 
known  of  the  highest  grade  cars  made. 


WmOBsmm  Co, 

BROOKLYN.  NY. 

NEWARK. N.J.       TOLEDO.  OHIO. 


Universal  Angle  Plate 

Dlaplare  toot  laareorate  mil  makeabirt  rig.  with  tbo  IM 
VKKMAL  ANOI.K  PLATE.  Ttili  beautiful  and  eaVieut  tool 
la  pertl.-nlarlj  adapt"!  m  J'k  and  nature  w<irk.  and  will  be 
found  lD'l!»i*-n»BWe  In  the  tool  room.  Has  a  motion  through 
SSU*  borUimtalrr,  ami  no*  Trrtti-allj.  Can  b*  adjuatert 
uulrklr  to  an;  angle  with.., it  dlnturMng  work  bolted  on 
plat*.  Arearate  graduation*  with  rentier  attachment  pf-r 
nit  of  wpKlallr  careful  work,    nifld  and  Well  Hunt. 

IHmmsicma  and  Pricee 

4   t     6  1  8000 

fl   t     8   78.00 

ft   t   10   100.00 

Has  unlimited  poaalMlltle*  or  application  for  eiceplloaal 
work  nu  I..1I1—.  Planar*.  Milling  Marblae*.  Hhapera.  Drill 
Pre.-*-,  anil  Grinder*. 

Boston  Scale  and  Machine  Company 

311 -Ul  Congrasa  Street  Boaton.  Maaa.,  V.  5.  A. 
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ACATHON  SHELS 


THE  DEALER— And 
AGATHON  STEELS 

When  you  can  say  to  your  dealer,  "The 
best  of  everything  is  used  in  manufac- 
turing our  cars,  from  the  raw  steel  to  the 
finished  automobile,"  he  has  talking 
points  of  incalculable  value. 

Tell  him  Agathon  steel  is  used  in  its 
manufacture.  Explain  how  this  steel  is 
peculiarly  fitted  for  use  in  automobiles 
because  of  its  great  strength  and  resist- 
ance to  shocks.  He  in  turn  will  impress 
the  customer,  the  ultimate  purchaser,  with 
what  the  use  of  such  steel  means.  The 
customer  will  appreciate  the  merits  of 
such  a  car  and  the  result  is  a  sale. 

Agathon  steel  is  the  ideal  one  for 
motor  car  construction 


— — 


Our  Products 

"Aflthon"  Chrome  Nirkel 
"Afithon"  Chrom  Steoli 
"Afithon"  Vinidjurn 
"Aftthon"  Chrom  Vuudim 
"Afithon"  Hifh  Carbon 
"Aftthon"  Nickel  Steele 
"Aflthon"  Soeciil  AnaljMl 
Shipping  Ficililiei    3  Riilroidi 


THE  CENTRAL  STEEL  COMPANY,  Massillon,  Ohio 


Detroit  or/Ice:  326-27-28  Ford  Bldg.. 

F.  Walter  Oulbort,  Dlitrlct  Repreientatlvo. 

Cleveland  Office:  Hlckox  Building, 

The  Hamlll- Hlckox  Company,  Dlitrlct  Rep- 
resentative*. 


Chicago  Office:  Room  1511-12  Lytton   Bldg..  14 
Eait  Jackaon  Blvd. 
A.  8eha«ff«r,  Dlitrlct  Salei  Manager. 
Philadelphia  Office:  802  Wldener  Building, 
Frank  Wallace,  Dlitrlct  Sain  Manager. 


J.  E.  Dockendorff  <&  Co.,  20  Broad  St..  New  York,  N.  Y..  General  Export  Agenta. 
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Here  is  beauty  of  the  kind  that  is  deeper  than  mere  nickel  or 
brass  and  fresh  enamel.  The  Moon — with  its  sweeping,  unbroken 
lines;  long,  double-cowled  Dclaunay- Belleville  body  and  rakish 
slant  of  windshield — is  obviously  the  season's  smart  car. 

Within,  the  new  Moon  is  Moon  straight  through- — powerful — 
staunch — on  the  qui  vive  to  do  your  bidding — generous  of  elbow 
and  leg  room  —  upholstered  (both  models)  in  genuine  tan 
Spanish  leather. 

<66  ili        -  Amml        Wl  Ifllni  4mmHktim4 

Ima paeaenger    A  i  c  Cn  Five  paeeenger  nnr 

fully    equipped    vf)  1  0  0  U  fully  equipped        1  /i  )J  D 

Write  for  literature,  illustrating  and  describing  these  and  other  models 

MOON  MOTOR  CAR  COMPANY        ST.  LOUIS,  U.  S.  A. 


«- 
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Ten  cent*  a  «opr 
Throe  Julian  a  year 


jdaud  L'Anphere  Cmdft 


FASTER!  Open  the  throttle  aJtance  the  ipark  tramp  on  her  tall— MM 
minute  to  mailt  it.  £i»y  enough  Ittth  a  Continental,  when  you  want  it  get  then, 
anj  get  there  quick. 

Yet  the  flash  of  swiftness,  or  the  mad  onrush  that  crashes 
through  the  smoke  welter  of  the  speedway,  is  really  not  the 
speed  that  counts;  for  it  is  a  fever,  not  an  excess  of  vitality. 
Continental  speed  is  that  healthy  speed  which  endures;  which, 
day  in  and  day  out  during  long  years  of  service,  can  be  de- 
pended upon  for  every  emergency.  More  speed  than  you 
will  ever  need — that  is  the  measure  of  Continental  ability. 

For  speed  is  the  daughter  of  power.  And  power  is  charac- 
teristic of  the  Continental  Motor — power  abundant  yet  within 
bounds,  bringing  no  risk,  never  creeping  to  the  danger  mark. 
Continental  speed  and  power  are  attained  by  efficient  design 
carried  out  under  exacting  standards  of  workmanship. 

These  surpassing  qualities  have  been  made  possible  by  the 
sterling  work  of  the  foremost  technical  experts  of  both 
America  and  foreign  lands,  men  of  the  Continental  and  allied 
firms.  Their  work  has  made  the  Continental  America's 
standard  motor. 

Rooth*  M)  ant   If,   Chicago   Automobile  Show. 
Coiiaeum  QaUmu 

CONTINENTAL  MOTORS  COMPANY 


Office*: 
Detroit,  Mich. 


Factories : 

Detrol  t  —  M  u»k  etton 


Largetl  executive  metot  manufacturer!  m  the  werld. 


otors 


ii' 


* 


Editorial  Contents,  Page  S 


Advertisers*  Index— Next 


Digitized  by  Google 


THE  AUTOMOBILE 


1 


The  ANY  FUEL 
Carbureter— Will 
Handle  Gasoline, 
Part  Kerosene  and 
Part  Gasoline  or  All 
Kerosene. 


Tom  Thumb,  Jr. 
for  FORDS 

$15:00 


^tmd  distinctly* 
differettt  carbureter 

— a  small,  extremely  compact  little  instru- 
ment which,  by  virtue  of  its  very  compact- 
ness, performs  the  delicate  measuring  or 
apportioning  functions  of  carburetion  with 
unerring  accuracy — at  all  motor  speeds. 

TOM  THUMB  has  "hair  trigger"  action. 
On  acceleration  it  is  a  case  of  touch  and  go. 
When  it  comes  to  speed,  every  ounce  of 
power  is  developed  of  which  a  motor  is 
capable.  Instantaneous  responsiveness  of 
this  kind  to  the  slightest  throttle  changes  is 
a  TOM  THUMB  characteristic. 


CARBURETER. 

Remarkable  results  obtained  in  all  lines  of 
service  with  TOM  THUMB  may  be  largely 
attributed  to  simplicity  of  construction.  All 
lost  motion,  all  complication  has  been  de- 
signed away.  TOM  THUMB  has  fewer 
parts  than  any  carbureter  made. 

TOM  THUMB  if  a  1916  carbureter  modernly  designed 
to  cope  with  1916  fuel  conditions.  It  handles  present- 
day  low-proof  fuel  perfectly.  Old  model  cars  equipped 
with  obsolete  carbureters  show  instantaneous  improve- 
ment immediately  upon  the  installation  of  a  TOM 
THUMB. 

FORD  OWNERS  cannot  appreciate  what  driving  a  lively 
car  means  till  they  have  equipped  with  TOM  THUMB, 
Jr.,  for  Fords. 

TOM  THUMB  is  guaranteed  to  give  batter  rasulu  than 
the  carbureter  you  are  now  using— or  your  money 
refunded. 

Sold  on  30  days'  money-back  trial— Ask  your  dealer,  or 
write  for  full  information. 


MotorieU  and  Dealer*  interested  in  kerosene  a*  a  fuel 
send  for  particulars  describing  the  NECO  Dual  Fuel 
System. 


THOROUGHLY  HIGH  GRADE  JOB- 
BERS   AND    DEALERS  WANTED 

THE  NATIONAL  EQUIPMENT  CO. 


135  South  Racine  Avenue 


Chicago,  Illinois 
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DARK) KhSTA 


JOHNNY  AITKEN 


tD.  RIC  KF.NBACHFR 


DARIO  REST  A,  1916  RACING  CHAMPION 

AITKEN,  Second,  and  RICKENBACHER,  Third— ALL 

USE  THE  WORLD'S  FINEST  MOTOR  OIL, 


The  Motor  Oil  that  Resists  the  Heat,  Remains  and  Lubricates  Longer 
and  Better,  Increases  Power,  Induces  Smooth,  Quiet  Running,  Reduces 
Oil  Consumption,  Prevents  Smoke  and  Minimizes  Carbon  Troubles. 


RECENT 


2  VICTORIES 


Diitance  Speed 

FIRST:  In  VanderbiltCup,  Nov.  16,   294  Miles  86.98  m.  p.  h. 

FIRST:  In  Grand  Prix,  Nov.  18,        403  Milea  85.S9  m.  p.  h. 

FIRST:  In  Aacot  Derby,  Nov.  30,      150  Milea  67.54  m.  p.  h. 


Winner 

Reata 

Aitken 

Rickenbacher 


Car  Oil 

Peugeot  Oilzum 

Peugeot  Oilzum 

Duesenberg  Oilzum 


Send  for  Booklet  "Crystal  Clear*'  and  Attractive  Race  Poster 


MANUFACTURED  BY 


THE  WHITE  &  BAGLEY  COMPANY 


WORCESTER,  MASS.,  U.  S.  A. 


ins  rn  mi  tok* 


Weelero  Robber  *  Hu|ipty  Co.,  Loe  Angrlea.  P»»ad»n«.  Bab  Diego.  CaL 
Bdwln  r.  M-  rrj.  Tib  Seee  A»e.  *  Uayee  St.,  Baa  mtdW  OL 
Shaffer  Hu|.|'lj  Com|attty,  lienor.  Colo, 
(.'nirerwal  Auto  Coei|*my,  Hartford,  Conn. 
Too  J  rdi a  Auto  Ceui|>any,  «'l  1 1  Una  til  It,  Gonn 
Bill* 

In  1 


Weetern  Supply  Co.,  Bolee,  Idaho 
Wllroi  4  llrn    inr  ,  In-linrJipnlli 


W»t«r»  Auto  Specialty  Co.,  Iowa  city,  Iowa. 
Benefit  Auto  Supply  Co.,  Atom  city.  Iowa. 
Darling  Automobile  Company,  Auburn,  M» 
Ureen  *  Bwett  Co.,  831  Bnylatnn  HI..  Itnatoa.  Maaa. 
The  TarbellWattere  Co..  Sprlnrflelil.  Iliu 
Kanaaa  Cltr  AntomoMle  Sopi >ly  Company.  Kanaaa  City.  Mo. 
To*  !■".•« ii  i.  Motor  Halee  Co.,  Mltford  and  Onronta.  N.  T. 
Wblrteaiore-SIm  Co..  1»7»  Broadway,  Now  York.  N.  T. 


A.  II.  Manual!  Co..  In,-..  Plattatmrg,  N  T. 
U.  M.  Tin  Water  A  Co..  Cincinnati.  Ohio. 
RanniUKiM.D  A  Coai|>any.  Portland.  Ur*. 

Cohan  Motor  Supply  Co.,  H.  W.  Cor.  nraod  and  Parrlah  8ta., 

{■bit.  F». 

OoodbyHankln  Company,  67  Waablngton  Ml..  ProYldrare.  R.  I 
Tbr  Cameron  A  flurkley  Co..  Cberloatoa.  8.  C 
Menhanta  Aillo  HI.  np  Co.,  18  Mo.  Fourth  81..  Mempata 
W.  T.  Wroe  A  Bona,  Aoetla,  Tax. 
Handera  Broo.  Co.,  Klrbmoad,  Va. 
i'.  n-i  Motor  Co..  Ltd..  Montreal.  Quebec. 
Ml.hael  Ert,  Ltd  .  Winnipeg,  t  an. 
John  IKinka  A  Hun.  Ply.,  Ltd  .  Sttl-40.1  Boqrke  St..  Melboora*.  A 
Cornell,  Limited,  Adelaide,  Booth  Attrtrnlte. 
Kmplre  Oil  c.  .  Wellington,  Mew  Zealand. 
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WYMAM- 

Come  to  us  with  your  forging 

problems. 

We  have  teen  solving  such 
problems  for  years.  That  we 
have  solved  them  correctly  is 
indicated  by  the  enthusiastic 
loyalty  of  our  customers,  as 
well  as  by  the  remarkable 
efficiency  of  our  output. 

The  Wyman-Gordon  "inher- 
ently balanced  crankshaft" 
has  accomplished  much.  We 
shall  be  glad  to  discuss  with 
you  the  principle  on  which  its 
design  is  based. 

Leading  automobile  manufac- 
turers will  testify  to  the  work 
we  have  already  done. 

IF©(^@0  M®  I 


Wyman-  Gordon  Co. 

WORCESTER.  MASS. 
CLEVELAND  DETROIT 
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Tremendous  Demand  for  New 
Series  18  Studebaker 

Dealers  in  every  section  of  the  United  States  are  reporting  actual 
sales  of  many  hundreds  of  the  new  Scries  18  Studehaker  cars.  They 
tell  us  that  never  in  the  history  of  the  industry  has  an  announcement  of 
new  models  created  such  enthusiasm  and  buying  activity.  They've  had 
crowded  showrooms  all  week  long — and  small  wonder ! 

You  read  our  four-page  insert  in  this  magazine  last  week,  of 
course,  and  you  cannot  help  but  realize  the  reception  the  buying  public 
was  sure  to  give  the  new  Series  18  Studebakers.  W  ith  no  radical 
changes  in  the  basic  Studebaker  design,  but  with  many  new  and 
exclusive  additional  features,  the  Series  18  cars  embody  all  the 
essentials  that  the  motor  car  buying  public  expects  to  find  in  cars 
costing  from  $2,000  to  $3,000.  They  give  the  dealer  something  to 
talk  about — added  refinements  and  improvements  that  offer  an 
irresistible  appeal.  The  Studebaker  owner  now  receives  every  desir- 
able feature  the  industry  knows — at  prices  that  arc  from  50%  to 
100%  less  than  other  cars  of  corresponding  value. 

Read  last  week's  Studebaker  announcement  over  again.  Note 
what  we  say  about  the  Series  18  Studehaker's  fine  gun-metal  finish, 
deep  genuine  leather  upholstery,  individual  and  adjustable  front  seats, 
the  new  reversible  seat  next  to  driver's,  comfortable  arm  chair 
auxiliary  scats,  Yale  Ignition  Lock,  Iilackmore  Door  Curtain  Opener, 
etc.  These  are  only  a  few  of  the  many  factors  that  give  the  Stude- 
baker dealer  a  great  advantage  over  the  majority  of  competition. 

If  you  are  interested  in  a  kind  of  dealer  representation  that  brings 
prestige  with  profit,  unlimited  selling  opportunities  and  a  chance  to 
"cash  in"  on  the  tremendous  demand  for  the  great  and  dominant 
Studebaker  line  of  motor  cars,  address  your  request  for  further 
details  to 

STUDEBAKER 

South  Bend,  Ind.  Detroit,  Mich.  Walkervllle,  Ont 
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Ajax  to  Purchase 
Racine  Co. 

Will  Ratify  Deal  on  Dec.  26— 
Ajax  Increases  Capital 
to  $10,000,000 

New  York,  Dec.  12— The  Ajax  Rubber 
Co.,  Inc.,  of  this  city  and  with  a  factory 
in  Trenton,  N.  J.,  has  arranged  for  the 
purchase  of  the  Racine  Rubber  Co., 
Racine,  Wis.,  and  has  called  a  meeting  of 
its  stockholders  for  Tuesday,  Dec.  26,  at 
which  the  purchase  of  the  Racine  Co. 
will  be  ratified.  It  is  understood  that 
this  purchase  will  not  change  the  present 
status  of  the  Racine  Co.,  which  manufac- 
tures Racine  and  Horseshoe  brand  tires. 
The  purchase  of  the  Racine  company  is 
in  exchange  for  shares  of  the  captital 
stock  of  the  Ajax  organization. 

New  Capitalization 

As  a  part  of  this  purchase  the  Ajax 
company  has  increased  its  capital  stock 
from  $5,000,000  to  $10,000,000.  Up  to 
the  present  there  has  been  100,000  shares 
of  capital  stock  with  a  par  value  of  $50, 
but  under  the  new  arrangement  there 
will  be  200,000  shares  at  the  same  par 
value.  The  entire  stock  is  common  and 
there  are  no  bonds.  As  a  result  of  the 
deal  and  the  rumors  of  it  Ajax  stock 
rose  on  the  New  York  Stock  Exchange 
from  $70  to  $90  in  the  past  10  days. 
The  company  has  been  paying  10  per 
cent  dividends. 

Rapid  Development 

During  the  past  year  Ajax  has  devel- 
oped very  rapidly,  increasing  its  daily 
output  from  2000  casings  to  6000.  There 
has  been  a  similar  increase  in  the  manu- 
facture of  tubes.  During  the  year  a 
new  factory  building,  550  by  350  ft.  and 
three  stories  in  height,  has  been  occupied. 
In  addition  other  warehouses  have  been 
built.    During  the  year  the  number  of 


dealers  handling  Ajax  tires  has  been 
increased  from  4000  to  6000.  In  addi- 
tion seven  new  branch  houses  have  been 
opened,  bringing  the  total  to  23. 

The  Racine  Rubber  Co.  has  sold  its 
output  to  approximately  fifty  to  sixty 
jobbing  accounts  in  contrast  with  the 
Ajax  distribution  through  6000  dealers. 
In  this  respect  the  lines  complement 
each  other  and  the  present  policy  of  dis- 
tributing the  Racine  product  through 
jobbers  will  be  continued.  The  volume 
of  business  of  the  two  concerns  is  approx- 
imately the  same. 

Cadillac  Prices  $160  Higher 

Detroit,  Dec.  11  — The  Cadillac  Motor 
Car  Co.  will  raise  prices  on  all  models 
$160,  effective  midnight  Dec.  14.  All  cars 
shipped  after  that  time  will  be  charged 
at  the  new  prices  with  the  following  ex- 
ceptions subject  to  prior  sale.  It  will  fur- 
nish at  present  prices  cars  of  each  body 
style  to  customers'  signed  unfilled  con- 
tracts in  the  possession  of  the  dealers  on 
Dec.  14. 


Increase  Mack  Truck  Prices 

New  York,  Dec.  8  —The  International 
Motor  Co.,  this  city,  will  advance  its 
list  prices  on  the  Mack  truck  Jan.  L,  as 
follows:  1-ton.  $2,000  to  $2,150;  ltt-ton. 
$2,350  to  $2,500  ;  2-ton,  $2,700  to  $2,800; 
3%-ton,  $3,400  to  $3,650  ;  5H-ton.  $4,000 
to  $4,250,  and  7%-ton,  $4,500  to  $4,600. 


Austin  Increases  Prices 

Grand  Rapids,  Mich.,  Dec.  11 — The 
Austin  Automobile  Co.,  has  increased 
the  prices  on  its  different  1917  models  as 
follows:  The  two  and  four-passenger 
roadster  from  $3,150  to  $3,750;  the  five- 
and  six-passenger  touring  car  from 
$3,400  to  $3,750,  and  the  seven-passenger 
touring  car  from  $3,400  to  $3,750;  the 
coupe  from  $3,950  to  $4,550;  the  sedan 
from  $4,350  to  $4,950,  and  the  limousine 
from  $4,650  to  $5,250. 


Analyzes  After-War 
Conditions 

Report  of  Federal  Trade  Com- 
mission Manifests  Confi- 
dence for  Future 

Washington,  Dec.  12  — What  will 
trade  conditions  be  after  the  war  is  one 
subject  handled  in  the  long-looked-for 
recommendations  from  the  Federal  Trade 
Commission  which  deal  with  problems 
that  will  confront  the  United  States,  es- 
pecially exporters,  when  hostility  ceases. 
This  report  is  a  comprehensive  review 
covering  years  of  foreign  trade  condi- 
tions. 

With  regard  to  meeting  European 
trade,  the  three  important  considera- 
tions involved  are: 

First — The  presence  of  concerted  ac- 
tion among  the  foreign  competitors  of 
American  exporters. 

Second— The  probable  effect  of  similar 
action  by  American  manufacturers  in 
foreign  trade,  including  its  possible  dis- 
advantages to  domestic  consumers  and 
smaller  competitors. 

Third! — The  effect  of  the  present  laws 
of  this  country  upon  such  co-operation 
on  the  part  of  American  manufacturers. 

Co-operation  Advantageous 

"The  commission  believes,"  says  the 
report,  "that  the  advantages  to  be 
gained  by  effective  co-operation  in  for- 
eign markets  need  not  entail  any  sacri- 
fice of  the  firmly  established  policy  of 
this  country  in  regard  to  the  mainte- 
nance of  fair  competitive  conditions  and 
the  prohibition  of  monopolistic  control 
within  the  United  States.  At  the  same 
time,  co-operation  for  export  trade  will 
enable  the  exporting  manufacturer  to 
realize  an  increased  return  for  his  prod- 
ucts along  with  decreased  costs  through 
larger  scale  production,  and  the  country 
(Continued  on  page  1000) 
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Newby  Resigns  from 
National 

Had  Directed  Company's  Affairs 
for  16  Years — Dickson 
Succeeds  Him 

Indianapolis,  Dec.  10 — Arthur  C. 
Newby,  founder  and  for  16  years  presi- 
dent of  the  National  Motor  Car  and 
Vehicle  Corp.,  has  relinquished  the  presi- 
dency of  the  company  to  his  chief  as- 
sistant and  general  manager,  G.  M.  Dick- 
son. Mr.  Newby  has  not  been  in  the  best 
of  health  lately  and  his  retirement  has 
been  expected.  He  continues,  however, 
to  be  the  largest  individual  National 
stockholder. 

A  pioneer  in  the  automobile  field,  hav- 
ing been  with  the  National  Electric  Car 
Co.,  back  in  1888,  and  2  years  later 
forming  the  National  Gasoline  Engine 
company,  he  has  naturally  been  an  en- 
thusiast in  the  industry's  activities.  He 
was  a  leader  in  the  early  days  of  racing, 
being  a  staunch  advocate  of  stock  car 
racing.  His  cars  were  usually  among  the 
leaders,  if  not  winning. 

Recent  connection  made  with  the  sub- 
stantial new  interests  in  the  affairs  of 
the  National  company,  were  the  means 
of  gTeatly  increasing  the  size  and  pro- 
duction of  the  factory.  With  the  com- 
pany on  the  enlarged  basis  Mr.  Newby 
proposed  that  Mr.  Dickson  be  made  pres- 
ident. 

Mr.  Dickson  is  not  a  newcomer  to  the 
automobile  field,  being  associated  with 
Mr.  Newby  at  the  National  plant  for  IB 
years. 

With  the  change  of  titles  the  new 
officers  are  the  same  individuals  who 
have  assisted  in  the  management  of  the 
factory  for  the  past  10  years.  They  are: 
G.  M.  Dickson,  president  and  general 
manager;  W.  Guy  Wall,  vice-president 
and  chief  engineer;  and  M.  E.  Elstum, 
secretary  and  treasurer. 

Precision  Die  Casting  Mergea  Two 
Companies 

Syracuse,  N.  Y.,  Dec.  9 — The  entire 
business  of  the  Van  Wagner  Die  Casting 
Corp.,  formerly  the  E.  B.  Van  Wagnrr 
Mfg.  Co.,  and  the  Precision  Die  Casting 
Co.  has  been  purchased  from  Charles 
Van  Wagner  and  the  two  companies  will 
be  merged  into  the  Precision  Die  Casting 
Co.,  with  a  capital  of  5315,000. 

Alterations  and  extensions  to  the  fac- 
tories have  already  been  undertaken  and 
more  capital  provided  to  take  care  of 
increased  business. 

The  officers  and  directors  of  the  new 
company  include:  President,  T.  G. 
Meachem,  vice-president  and  general 
manager  of  the  New  Process  Gear  Corp.; 
vice-president,  J.  W.  Knapp,  treasurer 
of  the  Van  Wagner  Die  Carting  Corp.; 
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treasurer,  H.  S.  Tenney,  secretary  of  the 
Syracuse  Trust  Co.,  and  secretary,  E.  J. 
Quintal,  of  the  accounting  firm  of  Far- 
rell,  Sehl  &  Quintal.  The  above  officers 
and  the  following  include  the  directors: 
A.  P.  Bellinger,  of  the  Solvay  Process 
Co.;  G.  W.  Bowen,  of  the  G.  W.  Bowen 
Mfg.  Co.,  Auburn,  N.  Y.,  and  W.  A. 
Ball,  of  the  Semet  Solvay  Co. 

Gaurreau  Joins  Buick 
Detroit,  Dec.  9 — Victor  Gauvreau  has 
resigned  as  chief  engineer  of  the  Fronte- 
nac  Motor  Co.  to  join  the  Buick  Motor 
Co.,  Flint,  Mich. 

Weed  Chain  Maker  Plans  Capital  In- 
crease of  $6,000,000 

Net;  York,  Dec.  13 — Stockholders  of 
the  American  Chain  Co.,  maker  of  the 
Weed  chains,  have  been  notified  that  a 
meeting  will  be  held  on  Dec.  22  for  the 
purpose  of  voting  on  an  increase  of  cap- 
ital from  $4,000,000  to  $10,000,000  by  in- 
creasing the  preferred  from  20,000 
shares,  par  $100,  to  50,000  shares,  par 
$100,  and  by  increasing  the  common 
from  20,000  shares,  par  $100,  to  60,000 
shares,  par  $100.  Each  share  of  addi- 
tional preferred  will  be  entitled  to  the 
same  preference  and  priority  over  the 
common  as  the  preferred  now  issued  and 
outstanding. 

American  Chain  Takes  Standard 

York,  Pa.,  Dec.  12.— The  Standard 
Chain  Co.,  operating  nine  large  plants 
throughout  the  country,  passed  into  the 
hands  of  the  American  Chain  Co.,  with 
the  sale  of  its  interests  to  the  latter  and 
the  resignation  of  J.  C.  Schmidt.  York, 
Pa.,  the  president  of  the  Standard  Chain 
Co.  for  the  past  17  years,  this  week.  The 
products  of  the  Standard  company  in- 
clude at  least  1500  varieties,  sizes,  styles 
and  types  of  chain,  with  automobile  chain 
and  automobile  forgings. 

Besides  the  two  plants  in  York  the 
company  had  been  operating  chain  plants 
at  Braddock,  Allegheny  county;  rolling 
mill  and  Hayden  chain  plant  at  Colum- 
bus, O.;  and  one  plant  in  each  of  the 
following  cities:  Carlisle,  Pa.,  Mansfield 
and  St.  Mary's,  Ohio,  and  Marion,  Ind. 
The  company  employs  approximately 
1700  hands,  of  these  1000  being  employed 
in  the  two  York  plants. 


Arthur  C.  New- 
by, founder  and 
president  of  the 
National  c  •  m  - 
pany  for  tha  last 
16  year* 
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Bans  Newspaper 
Publicity 

P.  0.  Points  Out  It  Violates 
Rule  Against  Advertising 
as,  News  Matter 

Washington,  D.  C,  Dec.  12 — Automo- 
bile publicity  which  has  been  carried  in 
daily  papers  has  come  under  the  finger 
of  the  third  assistant  postmaster  general, 
who  has  notified  several  daily  papers 
that  this  publicity  is  in  violation  of  the 
act  of  Aug.  24,  1912,  which  forbids  the 
running  of  statements  which  are  properly 
advertising  matter  and  not  news.  Large 
daily  papers  in  many  cities  have  re- 
ceived letters  from  the  third  assistant 
postmaster  general  drawing  attention 
specifically  to  items  published  which  are 
properly  advertising  information.  The 
department  expects  to  report  later  on 
the  result  of  its  investigations.  The 
article  in  question  appearing  in  the  daily 
papers  cover  a  variety  of  subjects,  some 
refer  to  the  opening  of  new  agencies, 
others  to  the  photographs  of  new  cart, 
others  to  comments  on  winning  contests 
and  others  on  various  subjects.  The 
presumption  is  that  many  daily  papers 
have  been  accepting  reading  notices  from 
concerns  placing  advertising,  it  being 
stated  that  the  reading  notice  is  a  verbal 
part  of  the  advertising  agreement.  This 
situation  has  come  to  the  attention  of 
the  third  assistant  postmaster  general 
with  the  results  as  stated. 

There  are  various  suggestions  as  to 
how  the  matter  reached  official  circles 
in  Washington.  It  has  been  stated  that 
paper  manufacturers  displeased  with  the 
complaints  of  publishers  have  intimated 
that  if  the  daily  press  cut  out  the  free 
readers  there  would  be  room  for  plenty 
of  news  that  is  at  present  kept  out. 
Those  large  daily  papere  which  have 
strongly  and  consistently  opposed  this 
method  of  publicity  are  naturally  grati- 
fied at  the  present  investigation. 

In  a  Friendly  Spirit 

Third  Assistant  Postmaster  General, 
W.  M.  Dockery,  discussing  with  a  repre- 
sentative of  The  Automobile  the  move- 
ment, said  he  was  taking  this  step  in  the 
friendliest  possible  spirit  as  toward  the 
newspapers  of  the  country,  and  he  felt 
and  believed  it  would  be  only  necessary 
for  him  to  call  the  attention  of  publish- 
ers to  the  law  which  forbids  such  a  prac- 
tice, to  bring  about  a  cessation  of  this 
form  of  activity. 

"While  it  is  hard  to  draw  the  line  of 
demarcation  between  a  newspaper  article 
discussing  certain  facts  in  connection 
with  the  performance  of  a  suggested 
make  of  an  automobile,  which  article 
might  not  constitute  an  advertisement, 
(.Continued  on  page  1001) 
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ganized  for  the  purpose  of  profit  and 
dividend*  will  be  declared  in  some  man- 
ner to  those  participating.  It  is  expected 
that  manufacturers  will  sell  goods  to  the 
corporation  at  their  export  prices.  It 
is  planned  to  place  the  organization  in 
the  control  of  thirty-one  directors,  fifteen 
of  whom  have  already  been  named. 

The  organization  is  being-  fostered  by 
one  William  Hill  Hunt.  Mr.  Hunt  says  he 
has  .spent  some  time  during  the  past  year 
in  Argentina  collecting  information  on 
those  lines  of  goods  which  have  sold  best 
in  the  republic. 

Joy  Leaves  Packard  —  Dividend  Increase 
Detroit,  Dec.  14— H.  B.  Joy  has  re- 
sinned as  chairman  of  the  board  of  di- 
rectors of  the  Packard  Motor  Car  Co. 
because  of  other  interests.  At  its  meet- 
ing here  yesterday  the  board  of  direc- 
tors increased  the  dividend  on  the  stock 
from  7  to  8  per  cent  yearly  payable  as  2 
per  cent  quarterly.  The  next  payment 
is  January. 

Pfeffer  and  Brinegar  Go  to  Cuba 

Detroit,  Dec.  12 — C.  A.  Pfeffer,  who 
recently  resigned  as  vice-president  and 
assistant  general  manager  of  the 
Chalmers  Motor  Corp.,  and  E.  P.  Brine- 
gar,  the  man  credited  largely  for  the  or- 
ganization of  the  old  E.  R  Thomas  De- 
troit Co.,  sailed  from  New  York  City 
last  Saturday  for  a  pleasure  trip  through 
Cuba. 

Holmes  Building  Own  Car 

Syracuse,  N.  Y.,  Dec.  12— Arthur 
Holmes,  formerly  sales  manager  of  the 
H.  H.  Franklin  Mfg.  Co.,  this  city,  has 
started  a  company  of  his  own  in  this  city 
for  the  purpose  of  manufacturing  auto- 
mobiles. 

Chalmers  to  Retire  from  D.  A.  C. 
Presidency 

Detroit,  Dec  8— Hugh  Chalmers  has 
announced  that  he  will  retire  perma- 
nently from  the  presidency  of  the  De- 
troit Athletic  Club,  of  which  he  has  been 
the  head  for  the  past  four  terms. 
Coupled  with  his  announcement  Mr. 
Chalmers  has  presented  the  club  with 
Herman  Richir's  painting  "The  Red 
Shawl,"  which  he  acquired  following  its 
exhibition  in  the  Belgian  section  of  the 
Panama-Pacific  Exposition. 

Mr.  Chalmers  has  been  the  only  presi- 
dent the  club  has  had  since  moving  to 
its  downtown  location. 


To  Raise  Tire  Prices 
15  to  20% 

Increase  in  Price  of  Materials 
and  Cost  of  Manufacture 
Responsible 

New  York,  Dec.  9— Leading  tire 
manufacturers  are  planning  to  make  a 
substantial  advance  in  automobile  tire 
prices  next  year.  This  increase,  it  is  ex- 
pected, will  be  between  15  and  20  per 
cent.  Early  this  year  prices  were  ad- 
vanced an  average  of  124  per  cent. 

The  high  cost  of  the  materials  used  in 
the  manufacture  of  tires  has  necessitated 
this  increase.  Fabric  is  now  selling  at 
an  advance  of  about  125  per  cent  over 
the  figure  of  a  year  ago.  Although  crude 
rubber  is  not  now  commanding  exorbi- 
tant prices,  other  materials  used  in  tire 
making  are  advancing  skyward  and  there 
is  a  greater  amount  of  fabric  than  of 
rubber  in  an  automobile  tire.  On  an 
average,  the  cost  of  the  materials  used 
in  tires  has  risen  at  least  20  per  cent. 


Lansdale  Leaves  Denby  Truck 
Detroit,  Dec.  11  — Henry  Lansdale  has 
resigned  the  vice-presidency  of  the  Den- 
by Motor  Truck  Co,  Mr.  Lansdale  has 
been  the  vice-president  and  general  man- 
ager for  the  company  since  1915. 

Girl  Heads  Standard  Parts 

Cleveland,  Dec.  8 — Christian  Girl  la 
president  of  the  Standard  Motor  Parts 
Co.,  the  combination  of  the  Standard 
Welding  Co.  and  the  Perfection  Spring 
Co.  The  Perfection  plant  will  now  be 
known  as  the  spring  department  and 
the  Stanweld  plant  as  the  rim  and  tube 

Other  officers  of  the  new  concern  are: 
F.  W.  Prentiss,  first  vice-president;  E. 
W.  Farr,  second  vice-president;  T.  E. 
Borton,  treasurer.  C.  C.  Bolton  and 
Arnold  S.  Goes,  together  with  the 
officers  above,  will  constitute  the  board 
of  directors.  P.  A.  Connolly  is  secre- 
tary, but  not  a  director. 

Jackson  Goes  to  Europe 

Detroit.  Dec.  11  — R.  B.  Jackson,  fac- 
tory manager  for  the  Olds  Motor  Works, 
has  gone  to  Europe  to  study  automobile 
construction.  He  will  visit  London, 
Paris,  Germany  and  Italy,  and  will  at- 
tend the  automobile  show  at  Paris  be- 
sides visiting  all  factories. 


To  Facilitate  Argen- 
tine Shipments 

Mercantile  Corp.  Formed  for 
Co-operative  Trade  in  Non- 
Competing  Lines 

New  York,  Dec.  13— The  Argentine 
Mercantile  Corp.,  an  organization  for  the 
purpose  of  co-operative  trade  in  non- 
competing  lines,  has  been  started  in  this 
city  for  the  purpose  of  making  trade 
with  Argentina  easier  to  handle.  Fifty 
to  sixty  different  U.  S.  A.  manufacturers 
in  varied  lines,  none  connected  with  the 
automobile  industry,  are  reported  to  have 
met  last  week  for  preliminary  organiza- 
tion work  and  will  meet  later  this  week 
to  complete  organization  plans  and  elect 

The  plan  of  this  corporation  consists 
in  maintaining  in  the  city  of  Buenos 
Aires  a  permanent  exhibition  of  samples 
of  all  goods  manufactured  by  those  who 
are  members  of  the  corporation.  This 
exhibit  of  samples  will  be  in  charge  of 
salesmen  and  in  addition  there  will  be  a 
force  of  salesmen  traveling  through  the 
Argentine  Republic  in  the  interest  of 
those  belonging  to  the  corporation. 

To  facilitate  shipping  of  goods,  ex- 
change, collections,  etc.,  the  Argentine 
Mercantile  Corp.  contemplates  maintain- 
ing a  shipping  department  at  the  Bush 
Terminal,  New  York  City,  where  3700 
aq.  ft.  of  shipping  space  will  be  main- 
tained and  a  clerical  shipping  force  en- 
gaged. It  will  only  be  necessary  for 
members  to  consign  their  merchandise  to 
this  office,  after  which  all  matters  of 
crating,  engaging  accommodation,  marine 
insurance,  etc.,  will  he  handled  by  the 
corporation. 

In  the  matter  of  payments,  it  is  ex- 
pected that  members  will  be  paid  for 
their  merchandise  when  delivered  at  the 
Bush  Terminal  and  that  the  corporation 
will  handle  the  entire  work  of  collections 
In  South  America,  banking  accommoda- 
tions, exchange,  etc. 

According  to  the  present  plans,  which 
are  very  incomplete,  each  member  of  the 
corporation  will  place  samples  in  the 
Buenos  Aires  exhibit,  and  that  the  rent 
for  such  exhibit  building,  overhead,  and 
other  charges  will  be  paid  for  by  the 
members  according  to  the  exhibit  space 
they  occupy.  It  is  planned  to  place  one 
salesman  over  each  particular  line  of 
merchandise,  such  as  agricultural  ma- 
chinery, or  automobile  accessories,  or 
hardware  lines,  etc.  Only  one  make  of 
automobile  or  one  make  of  motor  truck 
would  be  handled. 

The  organization  of  the  Argentine 
Mercantile  Corp.  has  not  progressed  suf- 
ficiently to  state  what  membership  in- 
itiation fees,  and  annual  dues  will  be 
charged.    The  corporation  has  been  or- 


Ball  &  Ball  Carbureter  on  Winton 

Cleveland,  Ohio,  Dec.  6 — The  Win- 
ton  Co.  has  adopted  the  Ball  it  Ball  car- 
bureter, made  by  the  Penberthy  Injector 
Co.,  as  standard  equipment. 


Bethlehem  Truck  Ready  in  February 
New  York,  Dec.  12 — Two  truck  models 
of  IK  and  2  tons'  capacity  will  be  mar- 
keted about  February  by  the  Bethlehem 
Motors  Corp.,  Allentown,  Pa.    A  new 
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plant  to  nave  a  floorspace  of  190,000  iq. 
ft.  is  being  built  The  concern  has  a  cap 
ital  of  $6,000,000,  made  up  of  $1,000,000 
preferred,  paid  in,  and  $6,000,000  com- 
mon. The  preferred  is  all  held  by  the 
four  men  who  head  the  concern. 

Arthur  T.  Murray,  formerly  of  the 
Brady-Murray  Motors  Corp.,  local 
Chandler  dealer,  heads  the  concern  as 
president.  Associated,  besides  Allentown 
and  Bethlehem  capitalists,  with  Mr. 
Murray  is  W.  S.  Stevenson,  formerly 
sales  manager  of  the  old  Mack  Bros. 
Motor  Truck  Co.,  who  will  be  sales  man- 
ager. D.  G.  Dery,  a  silk  manufacturer, 
is  vice-president. 

CarburetioB  Subject  of  Ind.  S.  A.  E. 
Meeting 

Indianapolis,  Ind.,  Dec.  9— The  De- 
cember meeting  of  the  Indiana  Section 
of  the  Society  of  Automobile  Engineers 
will  be  held  Dec.  15  in  the  Assembly 
Hall  of  the  Claypool  Hotel. 

The  subject  of  the  meeting  will  be 
"Carburetion  and  Manifolding,"  papers 
being  read  by  F.  C.  Mock,  chief  engineer 
of  the  Stromberg  Motor  Devices  Co.,  and 
by  Professor  Berry,  professor  of  ex- 
perimental engineering,  Purdue  Univer- 
sity. 

582  S.  A.  E.  Banquet  Tickets  Sold 
New  Yobk,  Dec.  7— Tickets  for  the 
annual  banquet  of  the  Society  of  Auto- 
mobile Engineers  on  Jan.  11  at  the  Hotel 
Biltmore  are  being  sold  fast.  To  date 
682  have  been  sold  out  of  a  total  of  760. 
Every  seat,  numbering  762,  has  been 
taken  for  the  special  performance  of 
Ziegfeld's  Midnight  Follies,  which  comes 
as  a  climax  to  the  dinner. 

S.  A.  E.  to  Meet  in  Detroit 
Detroit,  Dec.  11— The  Engine  and 
Transmission  Division  of  the  Society  of 
Automobile  Engineers,  and  of  the  Coun- 
cil of  the  S.  A.  E.  will  meet  in  Detroit 
on  Dec  14. 

Stetson  Motor  Car  Co.  Formed 
Doves,  Del.,  Dec.  7— The  Stetson  Mo- 
tor Car  Co.,  with  a  capital  of  $1,000,000, 
has  been  incorporated  to  manufacture 
automobiles  and  appliances.  The  incor- 
porators are  P.  A.  Zizelman,  W.  Han- 
ford  and  C.  W.  Van  Ranst.  all  of  New 
York. 

Troy  Trailer  Sales  Co.  Formed 

Troy,  Ohio,  Dec.  11— The  Troy  Trail- 
er Sales  Co.  has  been  incorporated  un- 
der the  laws  of  Ohio  by  C.  A.  Geiger, 
C  N.  Peters,  G.  R.  Harris,  R.  C.  Sykes 
and  H.  H.  Tamplin.  The  Troy  Wagon 
Works  Co.  will  henceforth  market  its 
trailers  under  the  name  of  the  Troy 
Trailer  Sales  Co. 
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New  Engine-Testing 
Method 

Prof.  Roesch,  of  Armour  Insti- 
tute, Describes  His  System 
Before  Mid-West  S.A.E. 

Chicago,  Dec.  9 — A  method  of  testing 
automobile  engines  and  of  charting  the 
results  of  these  tests  in  such  a  manner 
that  a  great  deal  more  information  be- 
comes available  than  has  been  possible  in 
present  methods  of  testing  has  been  de- 
veloped by  Prof.  Daniel  Roesch,  associate 

Institute  of  Technology.  It  is  Prof. 
Roesch 's  contention  that  the  present 
method  shows  the  performance  only  un- 
der wide-open  throttle  conditions,  a  con- 
dition not  often  maintained  in  use,  and 
that  one  engine  showing  superior  merits 
to  another  under  the  usual  test  condi- 
tions might  not  be  so  good  when  tested 
under  properly  open-throtUe  conditions, 
at  which  most  automobile  engines  are 
usually  operated.  His  method  involves, 
of  course,  tests  made  in  the  conventional 
way  at  various  speeds  with  wide-open 
throttle  and  corresponding  one  at  other 
throttle  positions,  thus  giving  power,  gas- 
oline consumption,  heat  losses,  effect  of 
spark  advance,  etc.,  under  all  conditions 
as  driving.  Prof.  Roesch  explained  his 
method  of  conducting  tests  and  outlined 
the  results  obtained  and  what  was  to 
be  deduced  from  them  in  his  paper  pre- 
sented at  the  quarterly  meeting  of  the 
Mid-West  section  last  night.  This  meet- 
ing was  held  at  the  Armour  Institute 
of  Technology,  Chicago,  and  after  the 
presentation  of  the  paper  and  its  dis- 
cussion the  speaker  conducted  the  seven- 
ty-five engineers  and  motorists  present 
to  the  testing  laboratory  of  the  institu- 
tion and  actually  ran  a  partial  test,  ac- 
cording to  his  new  method,  on  a  twelve- 
cylinder  Packard  engine. 

In  the  discussion  G.  A.  Smith,  of  the 
Nash  Motors  Co.,  brought  out  the  fact 
that  the  results  of  Roesch's  tests  showed 

point  of  operating  the  engine  at  a  cer- 
tain defintte  speed  and  that  it  was  one 
of  the  reasons  for  the  better  economy 
of  European  engines  that  more  gear 
ch tm  ping  was  done. 

In  reply  to  his  question  whether  all 
the  curves  shown  were  the  result  of 
tests  and  whether  all  were  made  on  the 
same  carbureter  setting,  Mr.  Roesch  ex- 
plained that  the  carbureter  setting  must 
he  maintained  constant. 

Engineer  Mock,  of  the  Stromberg 
company,  suggested  that  Roesch's  method 
of  testing  could  be  used  to  co-ordinate 
curves  of  engine  and  car  performance 
by  using  the  deceleration  test  for  car 
performance,  and  that  he  had  witnessed 
car  tests  on  the  road  which  showed  tlw 
practical  value  of  Roesch's  charts.  He 
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pointed  out  that  chart  No.  7  showed  the 
economy  of  gearing  the  car  low.  He 
said  he  had  witnessed  an  increase  in 
economy  of  from  18  miles  per  gallon  to 
30  m.p.g.  by  gearing  the  car  as  a  truck 
is  geared  and  shifting  as  necessary.  He 
felt  the  spark  advance  should  be  sus- 
ceptible to  control  according  to  the  throt- 
tle opening. 

Buffalo  Section  S.  A.  E.  Formed 

Buffalo,  Dec.  13 — Special  to  The 
Automobile — The  Buffalo  section  of  the 
Society  of  Automobile  Engineers  was 
enthusiastically  formed  here  to-night  at 
the  Buffalo  Engineering  Society  meeting, 
160  being  in  attendance.  The  govern- 
ing committee  of  the  new  section  is: 
Chairman,  David  Fergusson,  chief  engi- 
neer pleasure  car  department  Pierce- 
Arrow  Motor  Car  Corp.;  vice-chairman, 

C.  M.  Manly,  vice-president  and  chief 
engineer  Manly  Drive  Co.;  secretary, 

D.  W.  Sowers,  president  and  engineer 
Sowers  Mfg.  Co.;  treasurer,  John 
Younger,  chief  engineer  motor  truck  de- 
partment Pierce-Arrow  Motor  Car  Corp. 
and  chairman  of  membership  committee, 
H.  T.  Parrock,  manager  Lumen  Bearing 
Co. 

Russell  Huff,  president  of  the  S.  A.  E-, 
Coker  Clarkson,  secretary  and  general 
manager,  and  A.  Ludlow  Clayden,  chair- 
man of  the  standards  committee,  spoke 
on  the  general  advantages  of  the  society, 
President  Huff  stating  that  within  4 
weeks  the  society  will  have  a  membership 
of  2600,  the  Detroit  section  now  having 
over  660. 

The  paper  by  A.  P.  Brush  on  the  four- 
cylinder  engine,  appearing  on  pages  1006 
and  1007  of  this  issue,  provoked  consid- 
erable discussion,  seeming  to  fall  in  with 
the  views  of  those  present. 

Re-organization  of  Ross 
Detroit,  Dec.  12 — It  is  reported  that 
C.  G.  McCutcheon  will  resign  his  presi- 
dency of  the  Ross  Automobile  Co.  to  take 
effect  Jan.  1,  and  that  a  number  of  New 
York  capitalists  will  re-finance  the  con- 
cern to  the  extent  of  $600,000. 

Muir  Heads  Maxwell  Advertising 
Detroit,  Dec.  12— Gordon  Muir  has 
been  appointed  advertising  manager  of 
the  Maxwell  Motor  Co.,  Inc.  Mr.  Muir 
has  been  with  the  Maxwell  company  for 
the  past  year. 

Weed  Hal  Advertising  Manager 

Detroit,  Dec.  11  —J.  C.  Weed  has  been 
appointed  advertising  manager  of  the 
Hal  Motor  Car  Co.  of  Cleveland. 

Lloyd  Is  Caasidy  Advertising  Manager 

New  York,  Dec.  11 — L.  M.  Lloyd  has 
become  advertising  manager  for  the  Ed- 
ward A.  Cassidy  Co.,  this  city.  The  Cas- 
sidy  company  handles  the  national  sales 
of  many  automobile  accessories. 
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Makers  Arrange 
Banquet  Program 

White  Toastmaster— Speakers 
Include  Leland,  Coffin 
and  Clarkson 

Detroit,  Dee.  12 — A  reception  com- 
mittee has  arranged  a  program  for 
the  Manufacturers'  Banquet  to  bo 
given  by  the  Society  of  Automobile 
Engineers  on  Dec  14.  The  committee 
•la  composed  of  D.  McCall  White, 
chairman,  and  chief  engineer  of  the  Cad- 
illac Motor  Car  Co.;  B.  G.  Koether,  gen- 
eral sales  manager  of  the  Hyatt  Roller 
Bearing  Co. ;  Russell  Huff,  chief  engineer 
for  Dodge  Bros.;  W.  C.  Rands,  president 
of  the  Motor  Products  Corp.;  K.  W. 
Zimmersehled,  chief  metallurgist  for  the 
General  Motors  Co.;  R.  F.  Dyer  of  the 
Aluminum  Castings  Co.;  J.  E.  Diamond, 
engineer  for  the  Aluminum  Castings  Co.; 
A.  H.  Doolittle,  sales  and  advertising 
manager  of  the  Zenith  Carburetor  Co.; 
W.  B,  Stout,  manager  the  aircraft  de- 
partment of  the  Packard  Motor  Car  Co.; 
A.  I.  Stevens  of  the  N.  Z.  Graves  Corp.; 
C.  L.  Nedoma  of  the  Chalmers  Motor 
Co.;  L.  V.  Spencer  of  E.  E.  McCrone  A 
Co.;  L.  B.  Fijux,  branch  manager  of  the 
Bijur  Motor  Lighting  Co.;  H.  A.  Brown, 
sales  engineer  of  the  Hyatt  Roller  Bear- 
ing Co.;  R.  T.  Middletown,  branch  man- 
ager for  the  Steel  Products  Co.;  W.  C. 
Keys,  assistant  engineer  of  the  Cadillac 
Motor  Car  Co  ;  C.  T.  Myers,  consulting 
engineer,  and  0.  E.  Hunt,  chief  engineer 
the  carriage  division  of  the  Packard 
Motor  Car  Co. 

The  program  will  be  started  by  a 
speech  from  Russell  Huff,  president  of 
the  Society,  who  will  introduce  D.  Mc- 
Call White,  who  wiU  be  toastmaster  for 
the  occasion.  Other  speakers  will  include 
Coker  F.  Clarkson,  general  manager  of 
the  S.  A.  E.;  Job  Hedges  of  New  York; 
Captain  L.  E.  Goodier,  Jr.,  of  the  avia- 
tion service;  H.  M.  Leland,  president  of 
the  Cadillac  Motor  Car  Co.,  and  Howard 
Coffin,  director  of  the  Hudson  Motor  Co., 
besides  a  number  of  others  who  are  ex- 
pected to  signify  their  assent  shortly. 

Loder   Brothers   Co.   Announces  New 
Cars  and  Officers 

Philadelphia.  Dec.  11— The  Lozier 
Brothers  Co..  recently  formed  with  a 
$1,000,000  capita]  to  build  a  four  at  $785 
and  a  six  at  $1,595,  announces  its  officers 
and  directors  as  follows:  H.  A.  Lozier, 
president;  G.  P.  Grandfield,  vice-presi- 
dent, former  first  assistant  United  States 
postmaster  general;  H.  S.  Evans,  treas- 
urer, manager  of  the  International  Time 
Recording  Co.,  Philadelphia ;  P.  E.  Rem- 
ington of  New  York;  H.  C.  Shober,  vice- 
president  of  the  National  Bank  of  Hu- 
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ron,  S.  D.;  F.  M.  Byrne,  Governor  of 
South  Dakota;  Roswell  Davis,  president 
of  the  First  National  Bank,  Freeport, 
L.  I.,  N.  Y.;  Hugh  Herndon.  New  York 
lawyer;  Kern  Dodge,  consulting  engineer, 
Philadelphia,  and  a  director  in  the  Link- 
Belt  Co.,  Chicago,  and  James  Levy,  Chi- 
cago. The  four-cylinder  car  will  be  fea- 
tured with  a  3%  by  b%  valve-in-head  en- 
gine, Stromberg  carbureter,  Remy  dis- 
tributer, thermo-syphon  cooling,  semi- 
elliptic  springs,  32  by  3%-in.  tires,  and 
a  112-in.  whcelbase.  The  six-cylinder 
model  will  have  a  3\i  by  5 valve-in- 
head  engine,  Bosch  magneto,  34  by  4V4- 
in.  tires,  and  a  127-in.  wheelbase. 

General  Engineering  Directorate 
Completed 

Detroit,  Dec.  8— At  a  meeting  of  the 
stockholders  of  the  General  Engineering 
Co.,  this  week,  the  organisation  of  the 
directorate  was  completed.  The  mem- 
bers of  the  board  include  Abner  Dobte, 
J.  H.  French,  M.  J.  Hammers,  C.  L. 
Lewis,  A.  W.  Russel  and  W.  F.  Trant. 
Officers  elected  were  C.  L.  Lewis,  presi- 
dent; Abner  Doble,  vice-president,  and 
M.  J.  Hammers,  secretary  and  treasurer. 

Bucyrus  Rubber  Elects  Directors 
Bucyrus,  Ohio,  Dec.  7 — The  following 
directors  were  elected  at  the  annual 
meeting  of  the  Bucyrus  Rubber  Co.,  this 
city:  W.  A.  Blicke,  Jacob  Coulter,  P.  H. 
Heater,  Philip  Browarsky,  A.  J.  Rich- 
ards, W.  J.  Schwenck,  A.  G.  Stoltz,  H.  A. 
Paxton  and  George  Donnenwirth. 

The  company  is  at  present  employing 
forty-five  men  with  a  daily  output  of 
eighty  tires. 

$10,000,000  Parts  Co.  Plans  Industrial 
Town  in  Los  Angeles 

Los  Angeles,  Dec.  13 — A  $10,000,000 
parts  concern,  under  the  name  of  the 
Kisenhuth  Motor  Co.,  has  been  formed 
and  has  obtained  an  option  on  a  364- 
acre  site  at  Los  Angeles  harbor.  It 
proposes  erecting  a  parts  and  assembly 
plant,  a  foundry  and  factory  buildings  to 
construct  parts  for  all  makes  of  auto- 
mobiles and  trucks.  It  will  build  every- 
thing that  enters  into  automobiles  ex- 
cept tires. 

J.  W.  Eisenhuth,  president  of  the  com- 
pany, is  a  capitalist,  formerly  of  New 
York  and  Brooklyn.  He  states  that  the 
project  is  being  financed  by  eastern  capi- 
tal. Eisenhuth's  idea  is  to  surround 
the  factories  with  an  industrial  town 
where  living  conditions  are  ideal.  He 
says  construction  will  start  next  month. 

Monroe  Buys  Four-Story  Factory 
Pontiac,  Mich.,  Dec.  13 — The  Monroe 
Motor  Co.  has  purchased  the  four-story 
factory  formerly  owned  by  the  Auto 
Painting  &  Trimming  Co.  This  acqui- 
sition increases  the  Monroe  company's 
available  floorspace  by  100,000  sq.  ft. 


nor 

113,000  Overlands 
on  Contract 

Valued  at  $100,000,000— More 
Than  4600  Dealers  Attend 
Convention 

Toledo,  Dec.  13 — During  Monday  and 
Tuesday  of  this  week  29,500  ears  valued 
at  $25,000,000  were  signed  for  by  Willys- 
Overland  dealers  in  convention  at  the 
factory.  This  makes  a  total  of  113,000 
cars  worth  $100,000,000  taken  by  dealers 
since  the  opening  of  the  convention,  Dec 
4.  Over  4600  delegates  have  arrived  at 
the  factory. 

The  convention  will  continue  until  Dec 
23,  with  fresh  groups  arriving  every 
other  day,  and  John  N.  Willys,  president 
of  the  company,  believes  that  the  3  weeks 
during  which  the  dealers  will  be  in  To- 
ledo will  mark  the  sale  of  200,000  cars, 
with  a  value  of  $200,000,000,  which  means 
that  the  company's  entire  output  for 
1917  will  have  been  contracted  for. 

The  company  is  doing  everything  in 
its  power  to  make  the  convention  a  suc- 
cess from  both  an  industrial  and  enter- 
taining viewpoint. 

Willys-Overland  Increases  Wajfes 

Toledo,  Dec.  9 — Wages  of  the  em- 
ployes of  the  Willys-Overland  Co., 
will  be  increased  to  total  $1,250,000  per 
year.  The  wages  of  companies  allied 
with  the  Overland  company  have  been 
increased  $225,000  per  year  at  the  Elec- 
tric Auto-Lite  Co.,  $350,000  per  year  at 
the  Morrow  Mfg.  Co.,  of  Eimira  and 
$100,000  per  year  at  the  Morrow  Mfg. 
Co.  at  Elyria,  Ohio.  The  rates  of  in- 
crease are: 

All  rates  up  to  and  including  30  cents 
per  hr.  will  be  increased  10  per  cent. 

All  rates  over  30  cents  and  including 
40  cents  per  hr.  wiU  be  increased  7V4 
per  cent. 

All  rates  over  40  cents  per  hr.  will  be 
increased  6  per  cent. 

All  piece  work  rates  will  be  increased 
6  per  cent. 

A.  O.  Smith  Raises  Wages  10% 

Milwaukee,  Dec.  13— The  A.  O.  Smith 
Co.,  this  city,  has  announced  a  10  per 
cent  increase  in  wages  for  all  employees 
drawing  less  than  $125  per  month,  effec- 
tive Dec.  1.  This  affects  approximately 
1400  men. 

Heinze  Concentrates  on  Ford  Starters 

Springfield,  Ohio,  Dec.  12 — The  John 
0.  Heinze  Co.,  manufacturer  of  starting 
and  lighting  apparatus,  is  at  present 
confining  its  entire  efforts  to  the  manu- 
facture of  Ford  starters.  The  factory 
has  a  daily  capacity  of  100  outfits  and 
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has  280  employees.  The  company  is 
manufacturing  all  of  the  electrical  ap- 
paratus entering  into  these,  such  as  man- 
ufacturing its  own  armatures,  doing  its 
own  winding,  and  manufacturing  its 
fixtures  and  regulators.  The  company 
incorporated  in  July  a  year  ago  and 
started  production  in  March  of  the  pres- 
ent year.  It  was  not  until  last  October 
that  the  present  rate  of  production  was 
reached. 

Smith  Truck  Elects  Directors 

New  YofiK,  Dec.  7 — The  Smith  Motor 
Truck  Corp.  at  its  directors'  meeting 
elected  the  following  board  of  directors: 
A.  D.  Smith,  E.  I.  Rosenfeld,  A.  G.  Han- 
auer,  J.  M.  Hoyt,  C.  B.  Little  and  Louis 
Hennock. 


Clodio  to  Concentrate  on  Houdaille  Shock 
Absorber 

New  York,  Dec.  12— Paul  V.  Clodio, 
until  recently  senior  partner  of  the  firm 
of  Clodio  &  Engs,  metropolitan  dis- 
tributor for  Kissel,  has  resigned  from 
that  firm  to  form  tho  Houdaille  Shock 
Absorber  Co.,  Inc.,  at  1737  Broadway, 
New  York.  Associated  with  Mr.  Clodio 
as  incorporators  are  John  N.  Van  Vran- 
ken  and  Edwin  Rushmore. 

The  plan  is  to  exploit  more  widely  the 
Houdaille  patents  and  Mr.  Clodio  has 
found  it  desirable  to  confine  his  efforts 
more  closely  to  the  shock  absorber, 
the  American  rights  to  the  manufacture 
of  which  he  has  controlled  for  years. 

The  Houdaille  shock  absorber  is  stand- 
ard equipment  on  the  Mercer  cars  for 
1916  and  1917  and  on  the  Peugeot,  Pan- 
hard,  Delaunay-Belleville  and  other 
prominent  foreign  cars. 


Star  Prepares  (o  Make  Tires 

Akron,  O..  Dec.  11  —The  Star  Rub- 
ber Co.  iB  preparing  a  plant  with  100,000 
feet  of  floorspace  for  extensive  manu- 
facturing of  tires.  The  Star  company, 
organized  in  1910.  has  manufactured  to 
a  large  extent  rubber  goods  for  druggists 
and  surgeons,  and  in  1316  started  manu- 
facturing tires  in  a  small  way.  The 
company  has  been  recapitalized  at 
$600,000. 

L.  H.  Flrey  Is  president  and  treuiiurer.  He 
was  for  15  y«»rs  proprietor  of  the  Coatcs 
House  In  Kansas  City.  R.  H.  Kobln*nn.  vice- 
president,  1«  vice-president  of  the  Roblnpon 
Clay  Products  Co.,  Akron.  O.  I-.  Weaver, 
secretary,  was  for  10  years  with  Goodyear. 
2  years  with  Willys-Overland,  and  the  Inst 
4  years  northeastern  Ohio  Picric-Arrow 
dealer. 

Other  prominent  stockholders  Include  H.  B. 
Manton,  president  of  the  Robinson  Clay  Prod- 
ucts Co. ;  Francis  Sleberllnn.  connected  with 
several  Akron  rubber  companies:  I.  It.  Man- 
ton,  a  director  of  the  Robinson  Clay  Products 
Co. :  J.  P.  Loomls,  president  of  the  Akron 
Coal  Co..  and  Gcorjre  D.  Bates.  vice-president 
of  the  First -Second  National  Bank  of  Akron. 


To    Confer  on 
Aeronautics 

M.  &  A.  M.  and  N.  A.  C.  C. 
Interested— Five  New  Ac- 
cessory Members  Elected 

New  York,  Dec.  11— Realizing  the  im- 
portant  part  that  aeronautics  are  des- 
tined to  play  in  the  future  and  their 
close  connection  with  the  automobile  ac- 
cessory business,  the  forthcoming  First 
Pan-American  Aeronautic  Exposition  to 
be  held  in  Grand  Central  Palace,  New 
York,  Fob.  8  to  15  inclusive,  was  dis- 
cussed and  acted  upon  by  the  executive 
committee  of  the  M.  &  A.  M.  at  its 
monthly  meeting  in  New  York,  Dec.  8. 

Following  a  talk  by  Howard  E.  Coffin, 
of  the  Hudson  Motor  Car  Co.,  and  chair- 
man of  the  Pan-American  Aeronautic 
Exposition,  who  thoroughly  explained  the 
objects  of  the  aeronautical  exhibition  and 
aeronautics  in  general,  it  was  voted  to 
appoint  a  committee  of  three  to  confer 
with  similar  committees  from  the  Na- 
tional Automobile  Chamber  of  Commerce, 
the  Aero  Club  of  America,  the  Pan- 
American  Aeronautic  Federation  and  the 
American  Society  of  Aeronautic  Engi- 
neers, at  which  time  the  matter  of  offi- 
cially approving  the  aeronautical  show 
will  be  discussed.  Those  who  will  repre- 
sent the  M.  &  A.  M.  include  President 
C.  W.  Stiger,  C.  E.  Thompson,  chairman 
of  the  show  committee,  and  William  M. 
Sweet,  director. 

During  the  past  week  the  M.  &  A.  M. 
has  been  elected  to  membership  in  the 
Chamber  of  Commerce  of  the  United 
StateB  of  America  and  President  C.  W. 
Stiger  was  elected  as  national  councillor 
and  Vice-President  C.  E.  Thompson  as 
delegate  to  represent  the  accessory  asso- 
ciation in  connection  with  the  Chamber 
of  Commerce. 

William  M.  Sweet,  chairman  of  the 
banquet  committee  of  the  M.  ft  A.  M., 
reported  in  connection  with  the  forth- 
coming banquet  to  be  held  at  the  Wal- 
dorf-Astoria, Jan.  10,  that  the  sale  of 
tickets  had  greatly  exceeded  that  of  any 
previous  year  and  that  it  was  expected 
that  the  1917  banquet  would  be  the  most 
successful  in  the  history  of  the  M.  ft 
A.  M. 

Five  new  members  were  elected,  mak- 
ing a  total  membership  of  263  manu- 
facturers of  motors,  part  and  accessories. 

The  new  members  are :  Automatic  Car- 
bureter Co.,  Chicago;  Superior  Lamp 
Mfg.  Co.,  New  York;  Amalgamated  Ma- 
chinery Corporation,  Chicago;  Warner 
ft  Swasey  Co.,  Cleveland,  and  the  Metal 
Stamping  Co.,  Long  Inland  City. 

Those  present  at  the  meeting  were 
C.  W.  Stiger,  president  of  the  Strom- 
berg  Motor  Devices  Co..  Chicago ;  C.  E. 
Thompson,  president  of  the  Steel  Prod- 


ucts Co.,  Cleveland;  E.  H.  Broad  well, 
vice-president  of  the  Fiak  Rubber  Co., 
Chicopee  Falls;  Christian  Girl,  president 
of  the  Perfection  Spring  Co.,  Cleveland; 
W.  O.  Rutherford,  general  sales  manager 
of  the  B.  F.  Goodrich  Co.,  Akron;  Will- 
iam M.  Sweet,  assistant  to  president  of 
the  United  Motors  Corp.,  New  York; 
.Sidney  S.  Meyers,  counsel  of  the  M.  ft 
A.  M.,  and  L.  M.  Bradley,  manager. 

Kearns  la  Lee  Tire  Manager 
Conshohocken,  Pa.,  Dec.  8 — John 
Kearns  has  become  general  manager  of 
the  Lee  Rubber  ft  Tire  Co.  He  was  the 
organizer  of  the-  British  Dunlop  Co.  of 
Australia.  Mr.  Kearns  comes  from  the 
Fisk  Rubber  Co.,  Chicopee  Falls,  Mass., 
where  he  was  vice-president. 

Jackson  la  Briscoe  Comptroller 

Jackson,  Mich.,  Dec.  13— W.  V.  C. 
Jackson  has  been  appointed  comptroller 
of  the  Briscoe  Motor  Corp.  Mr.  Jackson 
was  formerly  general  manager  of  the 
motor  wheel  division  of  the  A.  L.  Smith 
Co. 

Kellum  with  Columbia  Motors 

Dethoit,  Dec.  8  — E.  F.  Kellum  has 
been  appointed  as  purchasing  agent  for 
the  Columbia  Motors  Co.  Mr.  Kellum 
was  formerly  associated  with  the  Weston- 
Mott  Co.,  of  Flint.  G.  J.  Martin  has  been 
appointed  auditor  for  the  Columbia  com- 
pany. Mr.  Martin  was  formerly  deputy 
city  comptroller  of  South  Bend,  Ind. 

Rahan  To  Make  Ford  Starters 

Detroit,  Mich.,  Dec.  12  —  Electric 
starters  will  be  made  for  Ford  and  other 
cars  by  the  Rahan  Co.,  which  is  in- 
corporating Jan.  15  under  the  laws  of 
Michigan  for  $100,000. 

It  is  a  12-volt,  two-unit  system  made 
in  straight  line  form,  the  generator  and 
motor  shafts  being  co-axial.  The  pat- 
ents under  which  the  machine  is  being 
made  are  held  by  Frank  B.  Rae,  and  the 
principal  one  is  No.  1,163,338  on  a  trans- 
mission mechanism.  This  is  a  missing 
tooth  differential  operated  by  a  cone 
which  at  the  apex  end  terminates  in  an 
offset  ball  connection  to  the  driving  shaft 
and  at  the  base  end  carries  upon  its 
periphery  a  set  of  gear  teeth,  one  less  in 
number  than  the  set  with  which  it  meshes 
on  the  driven  side.  The  device  as  ar- 
ranged on  the  standard  unit  givea  a  30-1 
reduction. 

The  starting  motor  is  series  wound 
and  has  an  over-running  ball  clutch  en- 
gagement. It  gives  81.6  ft  lb.  stalling 
torque,  it  is  said,  with  a  weight  of  42 
lb.  It  is  largely  made  from  stampings 
and  die  castings.  It  is  regulated  by 
magnetic  control.  The  generator  has  a 
charging  rate  of  from  7  to  15  amps.,  cut- 
ting in  at  8  m  o.h.  The  outfit  for  Fords 
will  sell  for  $50. 
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Tanks  for  U.  S. 
Army 

Will   Have  Two  Revolving 
Turrets,  Armored  Machine 
Guns  and  Motorcycles 

Washington,  Dec.  11 — Chief  of  Ord- 
nance of  the  Army  Crosier,  in  a  report 
just  made,  declares  that  the  United 
States  Army  soon  will  be  equipped  with 
caterpillar  tractors  similar  to  those  in 
use  in  the  British  army,  the  so-called 
■"tanks."  The  report  of  General  Cro- 
sier says  armored  cars,  with  two  revolv- 
ing turrets,  mounted  with  machine 
guns;  armored  machine  guns,  equipped 
motorcycles  and  individual  armor  for  the 
men  of  the  ranks,  also  are  under  con 
aideration. 

Along  this  line  the  quartermaster  gen- 
eral of  the  army,  in  a  report,  shows  that 
#2,175,000  was  spent  by  the  army  on 
motor  truck  equipment  alone  after  the 
expedition  was  ordered  into  Mexico  in 
pursuit  of  Villa. 

The  quartermaster  general,  in  testify- 
ing before  the  House  military  commit- 
tee, said  that  the  use  of  trucks  for 
transportation  purposes  has  more  than 
tripled  the  mobility  of  troops.  He  added 
that  had  General  Pershing  only  mule 

could  not  have  traveled  half  the  distance 
be  did  in  Mexico. 

Col.  Chauncey  Baker  of  the  Quarter- 
roaster's  Corps  test i fled  that  a  motor 
truck  made  from  60  to  120  miles  a  day 
against  a  possible  maximum  of  eighteen 
for  mule  teams.  A  four-mule  team,  he 
added,  would  eat  in  4  days  all  the  fodder 
it  could  haul.  It  was  shown  by  Colonel 
Baker  that  the  army  now  has  2600  motor 
trucks  of  several  satisfactory  types,  and 
that  the  machines  show  less  than  20  per 
cent  depreciation  in  efficiency,  despite  the 
severe  tests  imposed  by  the  hard  service 
they  were  put  to. 

Representative  Julius  Kahn  told  the 
committee  he  was  told  by  Brig-Gen. 
Franklin  J.  Bell  that  it  would  be  pos- 
sible to  put  60,000  men  into  Chihuahua 
City  in  2  days  by  motor  truck. 

Indorse  42-In.  Head-lamp  Law 

New  York,  Dec.  8 — A  conference  on 
the  head-lamp  situation  was  held  at  the 
S.  A.  E.  office  here  to-day,  among  those 
present  being  A.  Reeves,  National  Auto- 
mobile Chamber  of  Commerce;  A.  G. 
Batchelder,  A.  A.  A.;  Elmer  Thompson, 
Automobile  Club  of  America;  C.  A. 
Stewart,  Motor  Dealers'  Association;  A. 
Ludlow  Clayden,  chairman  S.  A.  E. 
standards  committee,  and  Alden  McMur- 
trie,  consulting  engineer,  who  has  made 
many  experiments  with  automobile  light- 
ing.   It  was  agreed  that  the  limitation 


of  head-lamp  rays  to  rise  not  more  than 
42  in.  above  the  road  at  a  distance  of 
76  ft.  or  more  in  front  of  the  car  was  a 
solution  of  the  difficulty  which  was  de- 
sirable. It  is  easy  to  make  lamps  which 
will  conform  to  and  to  adjust  existing 
lamps  to  suit  a  regulation  of  this  sort. 
What  is  required  is  a  much  more  general 
spreading  of  the  knowledge  of  how  to 
focus  and  set  head-lamps.  It  was  re- 
marked that  of  all  instruction  books  is- 
sued by  automobile  manufacturers,  very 
few  indeed  gave  any  instructions  for  fo- 
cusing a  lamp,  although  this  is  almost 
as  important  as  adjusting  a  brake.  Thus 
it  seems  that  the  chief  work  of  the  dif- 
ferent bodies  representing  automobilism 
will  be  to  educate  users  of  cars,  dealers, 
repairmen  and  manufacturers  into  the 
art  of  lamp  adjustment  The  work  now 
being  done  by  the  S.  A.  E.  committee  in 
an  experimental  way  will  benefit  the 
manufacturer  most  of  all  by  indicating 
how  to  make  lamps  in  the  future  that 
will  require  a  minimum  of  adjustment. 

Win  Temporary  Injunction  Against  Ford 

Detroit,  Dec.  9 — A  temporary  in- 
junction, restraining  Henry  Ford  and 
the  Ford  Motor  Co.  from  the  erection 
of  a  $12,000,000  blast  furnace  plant  was 
granted  in  behalf  of  John  F.  and  Horace 
E.  Dodge  by  the  Wayne  county  circuit 
court  in  the  decision  rendered  to-day  in 
their  suit  against  Henry  Ford-  The  ex- 
tensions to  the  Ford  plant,  now  in  proc- 
ess, are  not  affected  by  the  decision.  The 
judges  recommended  that  the  suit  come 
to  a  hearing  on  its  merits  within  60  days. 

The  suit  will  come  before  the  court 
again  Dec.  13,  when  counsel  for  both 
sides  will  appear  before  Judg  Wiest  to 
arrange  for  carrying  out  the  conclusions 
of  the  judges. 

Two  Ghent  Modeb  for  1917 

Chicago,  Dec.  13 — The  Ghent  Motor 
Co.,  Ottawa,  111-,  will  bring  out  a  four 
at  $750  and  an  eight  at  $1,050  in  1917. 
Both  models  are  touring  cars.  The  four 
will  use  an  L-head  3%  by  4% -in.  motor, 
developing  37  b.hp.  Oiling  is  accom- 
plished by  force  feed  and  splash  system. 
It  also  uses  the  model  R  Schebler  car- 
bureter with  hot  air  stove  and  the  elec- 
trical system  is  the  three-unit  Gray  A 
Davis.  A  6-volt  starting  and  lighting 
and  manual  control. ignition  system  with 
a  90-amp.  hr.  storage  battery  and  a 
motor-driven  horn  are  used.  Rear  axle 
is  floating  and  the  drive  is  Hotchkiss. 
Springs  are  semi-elliptic,  both  front  and 
rear.  The  wheels  are  Parker  hydraulic 
pressed  steel.  The  body  has  the  center 
cowl  with  straight  stream  line  from 
radiator  back.  The  windshield  is  set  at 
an  angle  of  25  deg. 

With  the  exception  of  the  rear  axle, 
which  is  three-quarter  floating,  the  speci- 
fications of  the  eight  are  practically  the 
same  as  the  four. 


Military  Tractor 
TrainTested 

U.  S.  Government  Makes  Ex- 
haustive Test  in  Texas  of 
Caterpillar  Type 

Mabpa,  Tex.,  Dec.  7— The  initial  test 
run  of  the  military  tractor  train  recently 
received  here  from  Peoria,  111.,  for  use 
in  the  Big  Bend  region  of  the  upper  Rio 
Grande  border,  has  just  been  finished. 
The  run  was  made  over  a  rough  stretch 
of  country,  and  is  said  to  have  come  up 
to  the  army  requirements  in  every  way. 
The  test  was  conducted  under  the  direc- 
tion of  Capt.  H.  A.  Hegeman,  quarter- 
master in  charge  of  the  motor  truck 
shops  at  Fort  Sam  Houston. 

The  run  was  made  between  Marfa  and 
Presidio,  a  distance  of  63  miles,  over  a 
desert,  rough  region  where  water  is 
scarce.  The  equipment  consisted  of  a 
75-hp.  caterpillar  tractor  and  four  trail- 
ers, each  equipped  with  caterpillar  tread 
instead  of  wheels.  Each  trailer  had  a 
cargo-carrying  capacity  of  15  tons. 

The  trip  was  made  at  an  average 
speed  of  about  2hi  m.p.h.  over  a  road 
that  is  a  road  in  name  only.  The  train 
was  loaded  to  full  capacity  with  supplies 
on  its  outgoing  trip.  Captain  Hegeman 
will  make  a  complete  report  on  the  trial 
trip  to  Col.  H.  L.  Rogors,  chief  quarter- 
master of  the  Southern  Department, 
with  headquarters  at  Fort  Sam  Houston. 

Anderson  Motor  Co.  Incorporate* 

Rock  Hill,  S.  C,  Dec.  8 — The  Ander- 
son Motor  Co.,  this  city,  maker  of  the 
Anderson  car,  has  incorporated  with  a 
capital  of  $1,500,000.  The  incorporators 
are  J.  B.  Johnson,  J.  G.  Anderson,  T.  L. 
Johnston,  J.  M.  Cherry,  Alex  Long  and 
J.  W.  O'Neal,  all  of  this  city,  and  J.  A. 
Carr  of  Birmingham. 

United  Takes  Over  Fairbanks  Hammers 

Boston,  Dec.  9— The  United  Hammer 
Co.,  this  city,  has  purchased  the  power 
hammer  business  of  the  E.  &  T.  Fair- 
banks 4  Co.,  St.  Johnsbury,  Vt.,  which 
marketed  them  under  the  name  of  Du- 
pont.  In  1902  the  business  was  taken 
over  by  E.  &  T.  Fairbanks  A  Co.,  which 
has  been  manufacturing  them  since. 

Willis  Is  Hal  Vice-President 

Detroit,  Dec.  11— F.  B.  Willis,  who 
recently  resigned  as  sales  manager  for 
the  Chalmers  Motor  Corp.,  has  become 
the  vice-president  of  the  Hal  Motor  Co., 
of  Cleveland.  Mr.  Willis  will  be  in  charge 
of  the  sales,  service  and  advertising  and 
in  addition  will  be  assistant  to  the  presi- 
dent of  the  company. 
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South  Is  Buying 
More  Cars 

States  There  in  Sound  Financial 
Condition — Good  Roads 
Promote  Sales 

Atlanta,  Ga..  Dec.  7— The  South  is 
buying  more  automobiles  this  year  than 
in  any  time  in  its  history.  A  comparison 
of  automobiles  shipped  this  year  reveals 
an  increase  of  nearly  one-half  over  that 
of  last  year.  The  sounder  financial  con- 
dition of  the  Southern  States  is  largely 
responsible  for  the  increased  shipments. 

Twenty  cent  cotton  has  done  much 
toward  filling  the  coffers  of  the  South. 
This  condition  holds  with  especial  force 
for  the  planters  in  Georgia,  Alabama, 
and  Texas.  But  turpentine  as  much  as 
cotton  is  cutting  a  figure  in  southern  in- 
comes. The  discovery  of  the  use  of 
resins  in  the  production  of  synthetic 
leathers  and  harder  products  like  Bake- 
lite  has  boomed  the  turpentine  industry. 
Old  stills  that  have  been  abandoned  for 
years  have  reopened,  and  both  owners 
and  commission  men  find  themselves  buy- 
ers of  automobiles. 

In  other  parts  of  the  South,  diversi- 
fied farming  is  demonstrating  its  profit- 
ableness. Grain  crops  and  stock  at  new 
price  levels  are  adding  materially  to 
farm  revenues.  This  fact  holds  true  par- 
ticularly in  Texas,  where  many  of  the 
smaller  landholders  in  the  last  2  years 

automobiles. 

Kokomo  Rubber  Refinanced 

NEW  YORK,  Dec.  11—  The  Kokomo 
Rubber  Co.,  Kokomo,  Ind.,  organized  in 
1895  with  a  capital  of  $200,000,  will  soon 
incorporate  under  the  lawg  of  New  York 
under  the  name  of  the  Kokomo  Tire  Co. 
and  will  have  a  capital  of  100,000  shares 
of  stock  of  no  par  value.  Pieldstcel  & 
Co.,  this  city,  will  underwrite  25,000 
shares,  25,000  shares  will  be  offered  to 
stockholders  and  50,000  will  be  held  in 
the  treasury. 

This  company,  which  has  been  manu- 


facturing bicycle  tires  extensively,  will 
develope  its  automobile  tire  business.  It 
also  manufactures  automobile  tubes.  The 
officers  will  remain  unchanged. 

Annual  earning,  it  is  stated,  will  ap- 
proximate $550,000.  The  old  company 
has  paid  out  $600,900  in  cash  dividends 
and  $135,000  in  stock  dividends. 

Decker  Buys  Universal  Car  Equipment 

Detroit,  Dec.  11— The  Decker  Auto 
Top  Co.  has  purchased  the  Universal  Car 
Equipment  Co.,  this  city.  The  combina- 
tion continues  business  as  the  Universal 
Car  Equipment  Co.  The  new  combina- 
tion is  moving  into  a  factory  of  its  own 
with  much  larger  manufacturing  facili- 
ties. 

Four  Wheel  Takes  Over  Utility 

Clinton  ville,  Wis.,  Dec.  11  —The 
Four  Wheel  Tractor  Co.  has  taken  over 
the  Utility  Steel  Tractor  Co.,  Antigo, 
Wis.,  and  will  market  the  Utility  tractor 
with  improvements.  David  S.  Stewart, 
who  invented  the  Utility  tractor,  has 
opened  an  electric  theatre  in  Appleton, 
Wis. 

S.  O.  Raises  Gasoline  Prices 

Chicago,  Dec.  8 — The  Standard  Oil 
Co.  of  Indiana  has  advanced  the  price 
of  gasoline  1  cent  a  gallon  to  16  cents 
in  all  of  its  territory.  In  the  Kansas 
City  district  Standard  Oil  and  the  inde- 
pendent companies  have  advanced  prices 
1  cent  a  gallon  to  15.8  cents,  tank-wagon 
basis. 

Another  increase  of  1  cent  a  gal.  in 
gasoline  in  10  days  has  been  made  in 
Milwaukee,  Wis.,  by  the  Standard  Oil 
and  independent  companies.  Current 
quotations  are:  59-deg.,  17.6  cents  and 
16.6  cents,  filling  Btation  and  tank  wagon 
delivery  respectively;  62-deg.,  21  and  20 
cents;  65-deg.,  25.5  and  24.5  cents.  Los 
Angeles  prices  have  gone  up  1  cent  to  20 
cents  retail.  The  standard  Oil  and  Union 
Oil  companies  are  the  leaders  in  the 
movement  and  so-called  independent  pro- 
ducers follow  suit.  The  price  of  gaso- 
line in  Southern  California  has  been 
raised  9  cents  a  gal.  in  the  last  14  months. 


Rubber  Prices  Are 
Higher 

Para  Reaches  98  Cents  a  Lb. 
and  Ceylon  81  Cents — 
Crude  Oil  Quoting  High 

New  York,  Dec.  12— Rubber  prices 
featured  this  week's  activities  in  the 
automobile  materials  market  Prices  fluc- 
tuated and  closed  yesterday  higher.  Para, 
rose  2  cents  a  lb.  to  81  and  Ceylon  rose 
to  83  cents  a  lb.,  a  net  gain  of  6f£  cents. 
Shipments  have  not  been  regular  of  late 
with  the  consequent  rise.  Lead  prices 
went  up  25  cents  a  100  lb.  to  $8.00.  Lin- 
seed oil  rose  1  cent  to  94.  Tin  dropped 
$1.25  per  100  lb.  to  $43.25. 

The  advance  in  rubber  is  attributed  to 
several  causes.  The  chief  one  is  said  to 
be  the  great  delay  experienced  in  ocean 
transportation  between  the  Far  East  and 
London.  Formerly,  under  normal  con- 
ditions, a  shipment  of  rubber  could  be 
brought  from  London  in  45  days.  Under 
present  conditions  it  is  not  unusual  for 
a  cargo  to  be  in  transit  for  3  months. 
There  has  been  great  delay  also  between 
London  and  New  York.  Against  a 
voyage  of  seven  days,  often  twenty-five 
days  have  been  required  in  recent  months. 

In  spite  of  an  increased  production  of 
plantation  rubber,  these  conditions  have 
enabled  speculators  in  London,  and  to 
some  extent  in  this  city,  to  bid  up  prices 
without  buying  very  much  of  the  product 
Stocks  in  London  are  not  large,  but  con- 
sumers in  this  country  are  said  to  be 
fairly  well  supplied. 

It  is  estimated  that  the  yield  of  planta- 
tion rubber  for  1916  will  be  160,000  tons, 
against  107,000  tons  in  1915. 

Crude  oil  prices  are  at  present  the 
highest  in  twenty  years.  The  new  pro- 
duction is  small  in  volume,  and  the  cost 
of  drilling  the  wells  is  quite  heavy. 
Pennsylvania  crude  oil  is  quoting  at  $2.75 
per  barrel.  The  previous  record  price 
was  in  1895,  when  it  was  quoted  at  $2.60 
a  barrel  Indications  point  to  $3  a  barrel 
shortly. 

Continental  Asks  for  Stock  Issue 

Detroit,  Dec.  11— Stockholders  of  the 
Continental  Motors  Co.  will  be  asked 
by  the  board  of  directors  to  approve  a 
plan  by  which  $15,000,000  common  stock 
and  $3,500,000  preferred  will  be  issued. 
Each  common  stockholder  will  receive 
three  shares  for  each  share  now  held  and 
$5  cash. 

It  is  stated  by  the  company  that  the 
purpose  of  the  plan  is  to  provide  suffi- 
cient working  capital  to  meet  the  needs 
of  the  concern.  In  addition,  $1,000,000 
funded  debt  will  be  paid  off.  The  out- 
standing preferred  stock  of  the  com- 
pany will  be  retired  or  exchanged  for 


Daily  Market  Reports  for  the  Past  Week 


Material.                                                 Tues.  Wad.  Thura.  Frl.  Sat. 

Aluminum,  lb.   ,  63  .61        .63  .63  .63 

Antimony,  lb  14  .13        .13  .13  .13 

Bnm  and  Channel*.  100  lb                              J.37  3.87        .. .  3.42  3  42 

Bessemer  Steel,  ton                                           55.00  55.00  55.00  55.00  55.00 

Copper,  FJec.,  lb  35  .35        .35  .35  .35 

Copper,  Lake,  lb  JS  .35        .35  .35  .35 

Cottonseed  Oil.  bb]                                            12.70  12.84  12.79  1270  12.64 

Fish  < HI.  Menhaden.  Urown,  »il  72  .72        .72  .72  .72 

Gajolinc.  Auto,  bbl   22  .22        .22  .22  .22 

Lard  Oil.  prime,  sal                                           1.30  1.30       1.30  1.30  1.30 

Lead.  100  lb                                                       7.75  7.75       7.85  7.90  7.90 

Limeed         gal                                                      .93  .95         .95  .95  .94 

Open-Hearth  Steel,  ton                                        55.00  55.00  55.00  55.00  55.00 

Petroleum,  bbl.,  Kan  .  crude                                  1.00  1.00        1.00  1.00  1.00 

Petroleum,  bbl..  Pa.,  crude                                 2.75  2.75       2.75  2.75  2.75 

Rapeseed  Oil,  refined,  ga!  98  .98          .98  .98  M 

Rubber,  Fine  Up-River.  Para,  lb  79  .79        .79  .80  JO 

Rubber,  Ce>lnn,  Fiiu  Latex,  lb  7654  .78        .84  .82  .84 

Sulphuric  Acid.  <.d  n^ume.  gal                             1.50  1.50       1.50  1.50       1  SO 

T.n.  100  lb                                                      44.50  44.00  43.75  «  »  4J,in 

T.re  Scrap,  lb  06*  06M     .06tf      .MS*  MM 


Mon. 
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new  preferred  stock.  There  ia  $472,300 
preferred  outstanding. 

In  their  letters  to  the  stockholders  the 
company  directors  state  that  they  have 
refused  offers  for  control  of  the  capital 
stock  of  the  company.  The  plan,  they 
say,  has  been  approved  by  stockholders 
having  80  per  cent  of  the  stock.  The 
directors  have  placed  their  stock  with 
the  Security  Trust  Co.,  which  will  act 
as  depository,  and  ask  that  other  stock- 
holders do  likewise. 

Under  the  plan,  a  new  committee  will 
be  formed  under  the  supervision  of  a 
committee  composed  of  B.  F.  Tobin,  R. 
W.  Judson,  H.  J.  Warner  and  A.  H.  Zim- 
merman. The  new  stock  issue  will  be 
handled  by  William  P.  Bonright  &  Co. 
and  Lee,  Higginson  &  Co.  It  is  stated 
that  the  common  stock  taken  by  the 
bankers  will  be  held  for  investment  and 
will  not  be  offered  to  the  public. 

ii:,  ;,j„„.i„  ■ .    ■   i 

i#i»ia«*nos  i/vviareti 

Willys-Overland  Co.,  regular  quarterly 
of  1%  per  cent  on  preferred,  payable 
Jan.  2  to  stock  of  record  Dec.  20. 

E.  &  J.  to  Pay  Dividend 

DETROIT,  Dec.  12 — The  Edmunds  & 
Jones  Corp.  will  pay  its  third  dividend  on 
Dec.  20,  amounting  to  1%  per  cent  on 
the  preferred  stock  and  $1  per  share  on 
the  commnn  stock,  according  to  a  state- 
by  G.  D.  Edmunds, 


Securities  Drop 
Peace  News 


on 


Piercr  Arrow  I'M  on  8%  Basis 

New  York,  Dec.  13— The  Pierce-Arrow 
Motor  Car  Corp.,  Buffalo,  has  declared 
an  initial  dividend  of  2  per  cent,  putting 
the  stock  on  an  8  per  cent  per  annum 
basis.  This  dividend  will  be  payable  Jan. 
2  on  stock  held  from  Dec.  6  to  Dec.  31,  in- 
clusive. Quarterly  dividend  payments 
will  be  made  in  January,  April,  July  and 
October. 


Chevrolet  Drops  20  Points- 
United  Motors  2  Points  Lower 
— Market  Weak 

New  York,  Dec.  13— News  of  Ger- 
many's peace  proposals  was  the  cause  of 
the  widest  break  in  stocks  in  the  last  2 
years.  Heavy  selling  on  the  part  of  pro- 
fessionals was  followed  by  liquidating 
orders  from  the  commission  houses.  This 
continued  until  noon, 
1  000  000  shares  had 
changed  hands.  After  the  second  wave 
of  selling,  both  on  the  Stock  Exchange 
and  the  Curb,  had  receded,  motor  issues 
were  found  to  have  suffered  badly. 

Chevrolet  was  the  largest  loser  with  a 
drop  of  20  points,  General  Motors 
dropped  7  points,  and  United  Motors 
dropped  2  points.  Stutz  went  down  to 
63,  National  dropped  2  points  to  36,  and 
Springfield  Body  common  had  a  similar 
drop  to  85. 

Before  the  Gorman  news  had  been 
published,  that  is,  for  the  week  ending 
Saturday,  automobile  stocks  were  fairly 
active  and  higher.  Ajax  Rubber  fea- 
tured the  market  with  a  gain  of  16H 
points  on  the  strength  of  the  deal  with 
the  Racine  Rubber  Co.,  which  is  planned 
to  be  taken  over  by  it.  Ajax  Rubber 
is  now  quoting  at  86*4.  Stewart-Warner 
stock  will  be  listed  on  the  Stock  Ex- 
change. 

Hayes  Capital  Now  $1,500,000 

Detroit,  Dec.  13 — The  Hayes  Mfg. 
Co.,  body  builder,  this  city,  is  increasing 
its  capital  to  $1,500,000.  The  present 
capital  consists  of  $500,000  in  common, 
$135,000  preferred,  and  $60,000  in  bonds. 
The  company  has  a  surplus  of 


for  this  year.  A  part  of  the  increase  in 
capital  is  a  75  per  cent  stock  dividend, 
$625,000  worth  of  stock  being  issued  in 
all.  Earnings  for  the  5  months  of  the 
current  year  are  $114,000. 

Harrison  Radiator  Granted  Charter 

Albany,  N.  Y.,  Dec.  8 — The  Harrison 
Radiator  Corp.,  Lockport,  N.  Y.,  has  been 
granted  a  charter  to  manufacture  radi- 
ators, parts  and  accessories.  It  is  capi- 
talized with  20,000  shares,  half  of  no  par 
value.  It  will  carry  on  business  with 
$1,050,000.  The  directors  are  Beononi 
Lockwood,  F.  A.  Gaynor  and  R.  G.  Coad. 
This  company  was  recently  taken  over 
by  the  United  Motors  Corp. 

Phelps  Capital  to  Be  $400,000 

Columbus,  Ohio,  Dec.  9 — The  capital 
stock  of  the  Phelps  Mfg.  Co.  will  be  in- 
creased from  $100,000  to  $400,000  in  the 
near  future.  The  company  ia 
turing  wire  wheels  for  ; 


Paige-Detroit  Issues  $1,000,000  Preferred 
Stock 

New  York,  Dec.  8— The  Paige-Detroit 
Motor  Car  Co.,  Detroit,  has  issued, 
through  Chandler  &  Co.,  this  city,  $1,- 
000,000  of  7  per  cent  cumulative  pre- 
ferred stock,  par  value  $10  a  share.  The 
amount  authorized  is  $1,500,000.  The 
Paige-Detroit  company  also  has  $2,000,- 
000  of  common,  par  value  $10,  of  which 
$1,500,000  has  been  issued. 

The  preferred  stock  will  be  redeemed 
at  par  and  accrued  dividends  at  the  rate 
of  $100,000  annually,  beginning  with 
Jan.  1,  1918,  and  ending  with  Jan.  1, 
1927. 

For  the  13  months  ended  Dec.  31,  1916, 
the  net  income  available  for  dividends 
was  $609,755;  for  the  10  months  ended 
Oct.  31,  1916,  $964,442.    Ten  months' 


Automobile  Securities  Quotations  on  the  New  York  Stock 


us 

105 
110 
170 


Ajax  Rubber  Co  

J.  I.  C»*e  T.  XI.  Co.  pfd  

Chalmcrt  Motor  Co.  eom  

Coalmen  Motor  Co.  pfd  

•Chandler  Motor  Car  Co  

Chevrolet  Motor  Co  

Fi*her  Body  Corp  

Fiik  Rubher  Co.  com  ,   70 

FMl  Rubber  Co.  lit  pfd   100 

Fi«k  Rubber  Co.  2d  pfd   90 

Firedonc  Tire  A  Rubber  Co.  com   150 

Firestone  Tire  ft  Rubber  Co.  pfd   10654 

•General  Motors  Co.  com   650 

•General  Motorx  Co.  pfd   11354 

•B.  F.  Goodrich  Co.  com   681, 

•B.  F.  Goodrich  Co  pfd   Ill 

Goodyear  Tire  ft  Rubber  Co.  com   293 

Goodyear  Tire  ft  Rubber  Co.  pfd   10° 

Grant  Motor  Car  Corp   7 

Hupp  Motor  Car  Corp.  com   354 

Hupp  Motor  Car  Corp.  pfd   no 

International  Motor  Co.  new  com   14 

International  Motor  Co.  I«1  pfd   «<• 

International  Motor  Co.  2d  pfd   30 

Keyttnne  Tire  ft  Ruhbcr   1S!J 

•Krlly-Sprinineld  Tire  Co.  com   7254 

•Kelly  Sprinnneid  Tire  Co.  tit  pfd   95 

•Lee  Rubber  ft  Tire  Corp   31  H 

•Maxwell  Motor  Co.  com   7054 

♦Maxwell  Motor  Co.  1«  pfd   7914 

•Ma-well  Motor  Co.  2d  pfd   47 
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Bid  Aaked  Ch'g* 

Miller  Rubber  Co.  com                                               253  25(  —2 

Miller  Rubber  Co.  pfd                                               106  108  —2 

Mitchell  Motora                                                            5554  iSH 

Packard  Motor  Car  Co.  com                                          173  183  —5 

Packard  Motor  Car  Co.  pfd                                       101  103  — 1 

Pane-Detroit  Motor  Car  Co                                       4154  4254  —254 

PeerleM  Truck  ft  Motor  Corp                                        21  23  —1 

Pierce  Arrow                                                                   5SK  5  5  54  .. 

Portase  Rubber  Co                                                        174  ..  —7 

kena!  Motor  Car  Co.  pfd                                             20  30 

Reo  Motor  Car  Co                                                      45 M  4654    —  « 

Saxon  Motor  Car  Corp                                                76  77 

A.  O.  Smith  Corp.  com                                               4154  42 

A.  O.  Smith  Corp.  pfd                                                9654  91 

Sprinf  field  Rody  Corp.  com                                        95  105 

SpnntfieW  Body  Corp  pfd                                         120  130 

Standard   Motor  Construction  Co                                     6H  7 

Stewart  Warner  Speed    Corp.  com  

Stewart-Warner  Speed.  Corp.  pfd  

'Studcriaker  Corp.  com                                                  10854  110  —1154 

•Studcbiiker  Corp.  pfd  

Stuti  Motor                                                                635<  6J54    +  54 

Swinehan  Tire  ft  Rubber  Co   n8 

United  Motor*  Corp                                                   5  9  54  59X  —1 

•U.  S.  Rubber  Co.  com                                                68«  69  —J 

•U.  S.  Rubber  Co.  pfd                                               113  11354  — 

White  Motor  Co                                                          33  54  — 
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operation*  show  n«t  earnings  of  more 
than  thirteen  times  the  annual  preferred 
dividend  requirements. 

The  company's  output  has  increased 
from  267  cars  in  1910  to  12.466  cars  for 
the  year  1916  up  to  Nov.  26. 

McCord  $1,000,000  Stock  Issue 
Detroit,  Dec.  14—  McCord  Mfg.  Co. 
has  authorized  an  issue  of  $1,000,000  in 
7  per  cent  cumulative  preferred  stock,  of 
which  $750,000  will  be  offered  at  once, 
and  also  75,000  shares  of  common  stock 
of  no  par  value  for  immediate  issue.  The 
brokers  handling  the  issue  are  John 
Burnham  &  Co.  of  New  York,  and  E.  E. 
McCrone  &  Co.  of  Detroit. 

To  List  Paige-Detroit  on  Curb 
Detroit,  Dec.  8 — Paige-Detroit  stock 
will  soon  be  listed  on  the  New  York  curb, 
according  to  statements  made  by  reli- 
able Detroit  sources. 

Itickenbacher  Sails  for  Europe 

New  York,  Dec.  12 — Ed.  Rickenbacher, 
racing  driver,  sails  for  Europe  Saturday 
to  visit  England,  France  and  Italy  to 
purchase  two  racing  cars  for  next  year's 
campaign  in  this  counrty.  He  goes  as 
a  representative  of  Wm.  Weightman, 
Kenova,  Va.,  who  made  his  debut  in 
racing  by  driving  a  Duesenberg  in  the 
Astor  Cup  Race  and  later  won  third 
place  in  the  recent  Vanderbilt  Cup  Race 
in  a  Duesenberg.  Rickenbacher  expects 
to  take  the  matter  up  with  the  Sunbeam 
Co.  and  haa  been  approached  by  that 
organization  to  drive  for  them  next 
summer.  He  prefers  however  to  pur- 
chase cara  outright.  It  is  expected  that 
he  will  visit  Fiat  and  one  or  two  of  the 
French  makers. 

Boston  to  Have  Salon 

Boston,  Dec.  9 — Manager  C.  I.  Camp- 
bell of  the  Boston  automobile  show  to- 
day leased  the  ballroom  of  the  Copley 
Plaza  Hotel  for  the  week  of  the  Boston 
show  in  March  to  hold  the  automobile 
salon.  While  the  Mechanics'  Building 
exhibit  is  to  open  Saturday  night,  the 
salon  will  not  open  until  Monday  night. 
The  exhibitors  in  the  salon  will  be  mem- 
bers of  the  Boston  Automobile  Dealers' 
Association.  There  will  be  a  limit  of  not 
more  than  two  cars  for  each  dealer.  An- 
other restriction  limits  the  exhibita  to 
limousines,  landaulets,  coupes,  sedans, 
etc.,  with  the  exemption  that  no  open 
touring  car  whose  price  is  leaa  than 
$2,500  will  be  admitted. 

Two  More  Show  Exhibitors 
New  YORK,  Dec.  12— The  Craftsman 
Motor  Co.,  Chicago,  will  be  an  exhibitor 
at  both  national  shows.  The  Superior 
Lamp  Mfg.  Co.,  New  York,  has  just  been 
given  space  at  the  New  York  show. 


Safety  First  Advo- 
cates Education 

Punishment  of  Traffic  Violat- 
ors Censured  at  3-Day  Ses- 
sion of  Association 

Baltimore,  Md.,  Dec.  7 — Education 
will  do  more  toward  reducing  accidents 
than  punishing  violators  of  traffic  rules. 
Such  was  the  keynote  of  the  annual  con- 
vention of  the  Safety  First  Federation 
ut  America,  which  opened  a  three-day 
session  here  to-day.  With  the  ever-in- 
creasing volume  of  automobiles  on  our 
streets  comes  a  corresponding  increase 
in  the  traffic  chaos  of  busy  thorough- 
fares and  a  consequent  need  for  more 

the  neceasity  for  extreme  care  on  the 
part  of  pedestrians  and  operators  of 
automobiles  and  horse-drawn  vehicles 
alike. 

Perhaps  the  one  great  message  that 
was  brought  to  the  convention  came  with 
Joseph  Sabath,  now  superior  judge  of 
Cook  County,  111.,  and  former  head  and 
originator  of  the  speeders'  Court  in  Chi- 
cago. Judge  Sabath'a  experience  in 
handling  some  20,000  cases  in  the  speed- 
ers' court  has  given  him  a  knowledge  of 
motor  traffic  such  as  is  possessed  by 
few,  if  any,  other  individuals.  It  is  bis 
opinion  that  the  problem  confronting  a 
judge  in  his  former  position  requires 
something  more  than  a  cold  administra- 
tion of  the  law,  the  exacting  of  fines 
and  penalties,  the  adding  of  revenue  to 
the  city  treasury,  something  that  the  ad- 
ministration of  the  law  does  not  reach — 
the  question  of  guarding  human  life. 
"The  levying  of  fines  and  penalties  is 
insignificant,"  said  Judge  Sabath,  "com- 
pared with  the  real  service  a  judge  in 
such  a  court  can  render  the  community 
if  he  takes  the  problem  seriously  and 
devotes  himself  to  a  study  of  the  ques- 
tion and  urges  such  remedies  as  his  ex- 
perience shows  him  to  be  best  for  all  con- 
cerned." 

In  his  plea  for  education  as  a  substi- 
tute of  penalization.  Judge  Sabath  de- 
clared that  the  man  who  is  fined  usually 
leaves  the  court  room  defiant.  His  pen- 
alty is  paid  and  he  owes  nothing  more 
to  society.  However,  if  the  judge  patient- 
ly and  earnestly  points  out  to  him  the 
seriousness  of  his  offense,  because  of  its 
danger  to  society,  his  better  self  responds 
and  he  becomes  a  champion  of  the  work 
the  court  is  doing. 

Summing  up,  Judge  Sabath  said  that 
no  mercy  should  be  shown  an  intoxicated 
driver  of  a  car,  for  he  is  a  real  menace, 
and  a  prison  sentence  should  be  meted 
out  to  him.  Amon*  other  things  he 
advocated  as  being  necessary  for  greater 
safety  on  our  streets  are  the  abolishment 
of  glaring  headlights,  better  regulation 


of  motorcycles,  licensing  of  every  per- 
son driving  a  car  and  the  establishment 
of  a  special  court  in  each  city  to  handle 
violations  of  the  traffic  roles  and  run 
along  educational  lines. 

Several  speakers  at  the  convention  ad- 
vocated  that  all  vehicles  be  brought  to 
a  full  stop  a  certain  number  of  feet— 
preferably  ten — back  of  a  street  car  that 
haa  stopped  to  take  on  or  discharge  pas- 
sengers, unless  there  is  a  safety  zone  or 
the  street  is  sufficiently  wide  to  allow 
the  vehicle  to  pass  and  give  passengers 
8  to  10  ft.  of  space  between  the  car  and 
the  vehicle  passing. 

Education  both  of  the  pedestrian  and 
the  vehicle  operator  in  the  principlea  of 
Safety  First  was  the  prevailing  thought 


Studebaker  Six  Has  122-in.  Wheelbase 
New  York,  Dec.  13 — The  wheelbase  of 
the  1917  six-cylinder  Studebaker  is  122 
in.,  and  that  of  the  four-cylinder  model 
is  112  in.  In  the  description  of  these 
cars  published  in  The  Automobile  last 
week  the  four  was  incorrectly  given  as 
102  in.  and  the  six  as  112. 

Harknens  Resigns  as  Shecpshead 
President 

New  York,  Dec.  12— Harry  S.  Hark- 
ness  has  resigned  as  president  of  the 
Sheepshead  Bay  Speedway  Corp.,  to  take 
effect  at  once.  No  reason  is  given  for  his 
resignation.  The  apeedway  made  little 
money  this  year  and  Mr.  Harkness  and 
other  heavy  stockholders  were  obliged  to 
put  up  much  money  to  cover  the  heavy 
expenses. 

Analyzes  After-War  Conditions 

(Continued  from  pagi  991) 
will  enjoy  greater  industrial  stability 
resulting  from  a  broader  market.'' 

Laws  Must  Change  Slightly 

The  present  laws,  the  report  says,  in 
many  cases  as  they  stand  operate  to  pre- 
vent formation  of  co-operative  organi- 
zations for  export  trade.  Changes  must 
be  made,  it  says,  to  relieve  the  manufac- 
turer of  even  doubt  as  to  their  applica- 
tion in  foreign  trade  organization,  but 
leaving  them  as  at  present  to  protect 
the  domestic  consumer  against  combina- 
tions to  control  prices. 

Probably  the  most  important  part  of 
the  report  is  that  which  goea  into  detail 
touching  the  question  of  legislation  un- 
der which  the  American  exporter  may  be 
protected  in  his  business,  once  peace  U 
restored  abroad. 

Several  month?-  ago  u  preliminary  re- 
port along  this  line  was  made  by  the 
Trade  Commission,  and  following  this 
action  Representative  A.  Y.  Webb,  chair- 
man of  the  Hons*  Judiciary  Committee, 
introduced  a  bill  covering  the  reeom- 
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mendations  made  by  the  commission. 
Mr.  Webb  said  to-day  that  he  is  pre- 
pared to  push  his  bill  at  the  present  ses- 
sion of  Congress. 

The  trade  report  suggests  that  un- 
necessary alarm  is  being  felt  by  Amer- 
ican exporters  just  at  this  time  because 
of  the  fact  that  high  costs  of  raw  mate- 
rials, increased  taxes,  probably  higher 
wages,  to  say  nothing  of  the  capital  and 
stocks  of  material  necessary  to  repair 
the  wastages  of  war,  are  expected  to  de- 
lay the  full  power  of  European  compe- 
tition until  it  regains  its  normal  state. 
But  laws  to  put  the  American  exporter 
on  a  footing  with  his  foreign  rival  by 
authorization  of  collective  foreign  selling 
agencies  are  recommended. 

In  studying  the  export  situation  the 
trade  commission,  it  is  declared,  has 
tried  to  take  the  problem  in  its  broad, 
historical  aspect,  considering  the  present 
war  as  a  temporary  interlude,  the  per- 
manent influence  of  which  it  is  difficult 
to  estimate. 

Competition  Will  Be  Sharper 

"It  is  frequently  asserted,"  says  the 
report,  "the  manufacturers  and  pro- 
ducers of  the  belligerent  countries  will 
take  effective  measures  to  regain  their 
former  trade.  Such  foreign  manufac- 
turers and  producers  may  be  expected  to 
fully  utilize  their  highly  efficient  organi- 
zations for  the  promotion  and  handling 
of  trade  beyond  their  borders,  even  fore- 
going profits  or  taking  a  very  low  profit 
till  their  costs  again  become  normal  and 
they  have  re-established  their  trade. 
Hence,  competition  from  foreign  indus- 
trial combinations,  aided  by  foreign  ship 
lines  and  foreign  banks,  and  backed  by 
foreign  governments,  may  be  even 
sharper  than  before  the  war." 

Other  Countries  Considered 

The  report  takes  up  competitive  con- 
ditions in  most  of  the  countries  of  the 
world,  devotes  a  chapter  to  competition 
in  South  America,  gives  competitive  con- 
ditions in  particular  industries,  and  car- 
ries a  mass  of  tables  and  statistical  data 
concerning  trade  conditions  everywhere. 

Detroit  Show  Space  All  Sold 
Detboit,  Dec.  8  — Every  square  foot 
of  floor-space  for  the  1917  Detroit  au- 
tomobile show  has  been  sold.  More 
space  is  available  at  the  Billy  Sunday 
tabernacle  where  the  coming  show  will 
be  held,  than  was  at  the  disposal  of  the 
Detroit  Automobile  Dealers'  Assn. 
last  year  but  demands  have  been  so  great 
that  members  have  been  held  down  on 
space  and  non-members  have  been  forced 
to  tak  cut  allowances  in  order  to  par- 
tially meet  the  demand.  As  it  is,  there 
will  be  many  pleasure  car  dealers  and  ac- 
cessory companies  who  will  be  unable  to 
display  their  exhibits. 


Battery  Service  Dis- 
cussed 

Ind.  Service  Managers  at  Meet- 
ing— Advocate  Co-operation 
by  Garages  and  Owners 

IndianatuUS,  Ind.,  Dec.  10 — Closer  co- 
operation on  the  part  of  garage  men  and 
automobile  owners  with  manufacturers 
as  a  means  of  eliminating  many  storage 
battery  problems  as  they  relate  to  start- 
ing and  lighting  systems  was  recom- 
mended at  the  regular  monthly  meeting 
of  the  Indiana  Automobile  Service  Man- 
agers' Assn.  held  here  last  night.  The 
meeting  was  attended  by  about  seventy- 
five  persons  with  members  of  the  Indiana 
section  of  the  Society  of  Automobile  En- 
gineers as  guests. 

"The  Battery  Service  Problem"  was 
the  subject  of  a  paper  read  by  J.  Whyte, 
service  manager  of  the  Prest-O-Lite  Co. 
H.  S.  Bentley  of  Cleveland,  manager  of 
agents  of  the  Willard  Storage  Battery 
Co.,  read  a  paper  entitled  "Proper  Care 
of  Batteries  on  Cars  Held  in  Stock." 

The  chief  topic  of  discussion  among 
the  service  managers  was  the  cold 
weather  problems  that  result  from  the 
lack  of  care  of  storage  batteries,  and  as 
a  result  of  this  discussion  car  manufac- 
turers were  asked  to  request  their  serv- 
ice men,  agents,  and  owners  to  make  the 
following  recommendation  for  starting 
cars  in  cold  weather: 

Throw  the  Hutch  out— do  not  keep  It  In 
neutrnl  po'ltlon — while  trying  to  »tart  en- 
gine* In  cold  w«ith«r.  By  throwing  out  your 
clutch  you  relieve  your  Blurting  battery  of  a 
heavy  load,  thereby  im-rensing  the  efficiency 
of  your  martins  wyntem. 

The  service  managers  expressed  the  be- 
lief that  not  one  motorist  out  of  twenty- 
five  knows  of  or  practises  this  simple  rule 
which  would  accomplish  much  in  the  elim- 
ination of  battery  and  starting  system 
troubles. 

Earle  &  Boggs  Take  Buds  Motor 
New  York,  Dec.  12 — Earle  £  Bonirs, 
1790  Broadway,  New  York  City,  manu- 
facturers' representatives  carrying  a 
general  line  of  automobile  materials, 
have  been  appointed  representatives  of 
the  Buda  Co.  in  the  East. 

P.  O.  Bans  Newspaper  Publicity 

(Continued  from  page  992) 
and  a  similar  article  which  might  be  an 
advertisement,"  said  General  Dockery. 
"Cases  have  been  brought  to  our  atten- 
tion in  which  these  alleged  news  items, 
undoubtedly  written  by  the  same  fellow, 
have  appeared  in  different  publications. 
Therefore,  in  view  of  all  the  facts,  while 
not  saying  the  newspapers  are  violating 
the  law,  in  view  of  complaints  being 
made  we  are  investigating. 


"The  construction  of  this  law  is  very 
clear,  and  likewise  the  evident  intention 
of  Congress  is  very  clear.  Otherwise, 
Congress  would  not  have  gone  so  far  as 
to  make  the  violation  of  it  a  criminal 
offense,  in  addition  to  the  denial  of  sec- 
ond-class mail  privileges  to  the  offenders. 
This  particular  feature  is  a  part  of  the 
section  of  the  law  which  calls  for  the 
publication,  ever  so  often,  of  sworn  state- 
ments as  to  ownership  and  circulation. 
As  I  said  before,  I  hope  the  letters  I 
am  sending  out,  together  with  the  pos- 
sibility that  I  may  have  to  call  some  of 
the  offenders  before  me,  will  suffice.  If 
not,  I  am  then  required  by  the  law  to 
have  recourse  to  the  courts,  and  the  pro- 
cedure would  be  to  refer  my  complaints, 
together  with  the  information  obtained 
by  me,  to  the  United  States  District  At- 
torneys in  the  territories  where  offenses 
seem  to  have  been  committed." 

General  Dockery  then  continued  to  dis- 
cuss in  an  interesting  manner  his  views 
as  to  the  line  of  demarcation  already  re- 
ferred to.  He  said,  in  this  connection, 
that  if  a  news  notice  and  a  display  Ad- 
vertisement are  run  at  the  same  time, 
and  the  two  are  apparently  connected, 
the  natural  presumption  would  be  that 
the  news  notice  is  in  effect  an  advertise- 
ment, and  if  not  so  marked  would  be  a 
violation  of  the  law. 

Traffic  Men  Indorse  N.  A.  C.  C  Methods 

Detboit,  Dec.  13 — Twenty-five  traffic 
managers  of  leading  automobile  com- 
panies met  here  yesterday  and  voted  to 
approve  the  methods  of  the  National 
Automobile  Chamber  of  Commerce  traffic 
department  for  relieving  freight  conges 
tion. 


Madison  Square  Garden  Sold 
New  York,  Dec.  11— Madison  Square 
Garden,  the  cradle  of  the  automobile  in- 
dustry and  the  scene  of  exhibitions  and 
spectacles  of  all  descriptions  for  the  last 
twenty-six  years,  has  been  put  up  on  the 
block.  Last  week  it  was  sold  for 
12,000,000  to  the  New  York  Life  Insur- 
ance Co.  Lovers  of  the  staid  old  structure 
had  visions  of  a  modern  building  in  its 
place,  but  the  insurance  company  has 
since  expressed  its  intention  of  selling  it, 
so  there  is  a  slight  chance  that  the  build- 
ing will  continue  to  be  for  exhibition 
purposes. 

In  Madison  Square  Garden  was  held 
the  first  automobile  show  of  this  country. 
This  was  in  1900,  and  for  thi  rtecn  con- 
secutive years  the  place  was  the  setting' 
for  the  local  national  show.  Each  time 
since  that  rumors  claimed  the  sale  of 
the  Garden.  When  the  industry  enlarged 
and  more  room  was  needed  to  harbor 
the  show,  a  worthy  successor  to  the  his- 
toric old  building  was  found  in  the  Grand 
Central  Palace. 
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Carbureter  Demands 

THE  attitudes  of  the  purchasing  agent  and  the  en- 
gineer of  an  automobile  factory  are  typical  of  the 
problems  the  carbureter  maker  of  to-day  has  to  solve. 
The  purchasing  agent  looks  upon  the  carbureter  as 
a  necessary  piece  of  brass  which  must  be  bought  to 
make  the  car  complete,  but  which,  like  all  other 
equipment,  must  be  bought  at  the  lowest  possible 
figure. 

On  the  other  hand,  there  is  the  engineer,  who 
knows  he  has  a  fine  power  plant,  but  must  have  the 
best  possible  carbureter  in  order  to  bring  out  the 
power  of  which  it  is  capable.  He  wants  3  m.p.h.  on 
high.  He  wants  quick  starting  after  a  night  in  a 
zero-temperature  garage.  He  demands  acceleration 
from  3  to  30  m.p.h.  in  a  city  block,  and  all  this  at  a 
reasonable  economy  figure  and  with  a  high  peak  on 
the  power  curve. 

To  meet  these  standpoints  of  the  purchasing  agent 
and  of  the  engineer  offers  a  problem  that  docs  not 
tempt  the  faint-hearted.  In  fact,  more  than  one  car- 
bureter maker  who  believes  that  he  has  a  good  in- 
strument will  not  even  attempt  to  bid  for  factory 
business.  Instead  these  manufacturers  go  after  the 
retail  trade,  and  more  than  one  are  successful. 

To  be  a  commercial  success,  however,  the  car- 
bureter of  to-day  is  like  the  rest  of  the  car.  It  must 
not  only  be  designed  to  do  its  work  in  the  best  pos- 
sible manner,  but  it  must  be  a  commercial  proposi- 


tion which  adapts  itself  to  quantity  production.  It 
must  not  have  to  be  hand-filed  and  lapped  after  en- 
tering the  assembly  room.  It  must  come  through  so 
that  the  assembly  is  a  matter  of  course  and  not  a 
matter  of  expediency.  Every  carbureter,  in  other 
words,  must  go  through  alike  and  not  be  hand  fitted 
in  the  assembly  process. 

City  Exits 

THE  wider  use  of  the  automobile  is  restricted  to- 
day due  to  several  of  our  largest  cities  not 
having  adequate  exits  and  further  not  having  ade- 
quate streets  leading  into  the  main  business  centers 
from  residential  sections.  The  first  situation,  that 
of  insufficient  exits,  is  serious.  The  automobile  has 
largely  changed  the  face  of  city  life.  The  man  of 
wealth  no  longer  lives  where  he  was  10  years  ago. 
The  street  he  then  lived  on  is  to-day  a  fashionable 
business  street.  His  residence  is  now  15,  20  or  30 
miles  out.  The  railroad  train  is  at  his  service  but 
many  prefer  the  automobile.  The  use  of  the  auto- 
mobile for  such  service  will  increase,  but  its  increase 
will  largely  depend  on  the  street  facilities.  If  an 
hour  or  more  will  be  needed  to  get  out  of  the  traffic 
zone  as  at  present  in  some  cities,  then  the  automo- 
bile 's  use  in  this  respect  will  be  unfortunately  re- 
stricted. What  is  needed  is  a  wide  street,  prefer- 
ably with  double  roadways  and  if  possible  no  trol- 
ley crossings.  This  is  impossible  in  some  cities 
but  it  is  not  improbable  that  there  will  in  the  next 
10  years  be  elevated  roadways  for  motor  travel  lead- 
ing out  of  our  cities.  The  automobile  is  of  sufficient 
importance  to-day  to  demand  such.  In  at  least  six 
or  seven  largest  cities  the  elevated  motor  road  is  not 
only  a  possibility,  but  very  much  of  a  probability. 
New  York,  Chicago,  Boston  and  other  cities  need 
such  to-day.  New  York  is  perhaps  the  easiest  city 
to  get  out  of  in  America.  On  the  other  hand,  Bos- 
ton and  Chicago  are  among  the  worst.  Wider  exits 
are  questions  that  our  makers  should  give  attention 
to,  and  they  are  problems  that  can  be  handled  better 
and  cheaper  to-day  than  10  years  hence. 

A .  C  .  Ne  w by 

THE  withdrawal  of  A.  C.  Newby  of  the  National 
company  from  the  active  management  of  the 
company  is  an  opportune  time  for  rendering  unto 
Caesar  that  which  is  Caesar's,  etc  Mr.  Newby, 
while  not  one  of  the  most  conspicuous  figures  in  the 
automobile  field,  has  been  a  good  representative  of 
that  conservative  element  in  the  industry  which 
has  served  so  as  a  stabilizing  influence  throughout 
the  varying  vicissitudes  the  industry  has  passed 
through.  He  was  one  of  the  pioneers  in  the  field, 
first  with  the  electric  vehicle  industry  and  then  with 
the  gasoline  type  of  vehicle.  Every  manufacturer 
has  admired  that  stalwart  spirit  of  honesty  which 
has  been  a  part  of  every  word  and  action  of  Mr. 
Newby.  In  the  automobile  contest  field  the  same 
spirit  had  an  inspiring  influence  and  Newby  was  a 
force  for  good  in  automobile  racing  at  a  time  when 
such  an  influence  was  highly  essential. 
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Germany  After  the  War 

By  Edward  Allen  Langdon* 

tj  Germany  has  all  told  nearly  300,000  automobiles  in  use  to-day. 
<|  Germany  is  now  using  approximately  160,000  automobiles  in 
the  war— one-half  on  the  Western  front,  one-fifth  on  Russian, 
and  the  remainder  in  the  Near  East 

f]  There  will  be  a  demand  for  300,000  to  500,000  automobiles  in 
Germany  after  the  war  closes. 

I]  After  the  war  it  will  be  impossible  to  market  automobiles  in 
Germany  unless  there  are  good  U.  S.  A.  service  stations  there. 
4|  Germany  will  buy  automobiles  as  a  unit  and  not  as  individuals 
after  the  war. 

<J  Germany  will  offer  a  good  market  for  U.  S.  A.  accessories 
and  parts. 

€J  Adoption  of  metric  system  of  measurement  will  gain  headway 
after  the  war. 


GERMANY,  while  carrying  on  a  warfare  admitted  to  be 
highly  efficient  by  her  very  enemies,  is  already  mak- 
ing extensive  preparations  for  the  time  when  peace 
shall  have  been  restored.  This  holds  good  of  every  depart- 
ment of  national  life,  industry,  finance  and  trade,  as  well  as 
agriculture  and  countless  illustrations  of  this  activity  could 
be  cited.  Instead,  the  following  remarks  will  be  limited  to 
the  automobile  situation,  and  particularly  to  those  phases 
thereof  which  are  of  necessity  of  practical  interest  to 
American  makers  and  exporters  of  automobiles. 

160.000  Cars  Used  by  Empire 

While  the  official  figures  are  impossible  to  obtain,  thank* 
to  the  intense  secrecy  which  surrounds  all  date  of  any  direct 
or  indirect  military  importance,  the  ideas  of  people  inofflcially 
in  touch  with  the  situation  indicate  that  the  State,  t.«.,  the 
Empire,  is  now  using  close  to  160,000  automobiles.  One-half 
of  these  are  in  service  at  the  Western  front,  one-fifth  along 
the  Eastern  front  between  Riga  and  Lemberg  and  the  re- 
mainder along  the  Rumanian  and  Saloniki  fronts. 

Besides,  there  are  now  in  Government  service  perhaps 
50,000  machines  far  carrying  officials  and  industrial  prod- 
ucts in  Germany  berBelf,  and  perhaps  the  same  number  is 
employed  for  private  purposes.  In  all,  there  are  in  Germany 
between  250,000  and  300,000  motor  vehicles,  and  as  these  are 
being  used  up  the  supply  is  being  replenished;  but  there  is 
hardly  any  increase  of  the  total  number,  because  the  auto- 
mobiles on  hand  are  sufficient  for  German  requirements,  and 
also  because  the  raw  materials  are  more  urgently  needed  in 
the  making  of  munitions,  which  industry  during  the  last  few 
months  has  been  pushed  more  energetically  than  ever  before. 

The  automobiles,  the  number  of  which  is  practically  con- 
stant, will  however  not  be  considered  efficient  when  the  war 

•Bditor'h  Not* — Edward  Alien  Langdon  has  for  many  months 
been  In  different  parts  of  Europe  studying  automobile  conditions  In 
those  rountrloH.  Mr.  Ijincilon  is  a  crttlral  student  of  conditions.  He 
is  making  a  comprehensive  study  of  trade  and  all  his  utterances 

aavor  of  conservatism. 


is  over  and  money  once  more  will  have  to  be  reckoned  with. 
For  this  reason  it  is  safe  to  predict  that  after  the  war  two- 
thirds  of  the  automobiles  will  be  replaced  by  new  ones,  and  it 
is  understood  that  this  will  be  done  on  the  following  plan. 
The  Government  will  keep  the  machines  commandeered  dur- 
ing the  war,  to  be  rebuilt  and  used,  either  for  public  works, 
or  to  be  sold  practically  at  cost  to  small  agricultural  indi- 
viduals or  concerns,  so  as  to  facilitate  farming.  On  the 
other  hand,  the  former  owners  of  these  cars  will  receive  a 
Government  subsidy  of  from  45  to  65  per  cent  toward  the 
purchase  of  new  automobiles  built  in  Germany  along  standard 
lines  and  approved  in  their  specifications  by  the  Imperial 
Government.  Thus,  there  will  be  a  sure  demand  in  Germany, 
immediately  after  the  war,  for  about  200,000  cars. 

Hone*  Are  Scarce 

But  this  la  not  all.  Before  the  war,  horses  were  still  ex- 
tensively used  in  German  cities  as  well  as  in  the  country. 
They  are  now  very  much  decimated  and  it  is  doubtful  whether 
raising  horses  will  be  favored  by  the  Government,  and  it  must 
be  understood  that  Government  control  of  all  economic  affairs 
if  a  thing  growing  in  Germany  by  leaps  and  bounds.  Horse* 
have  not  only  proved  vastly  inferior  to  motor  equipment,  but 
were  also  somewhat  of  a  disappointment  to  the  German 
stomach.  Very  likely  all  the  energy  formerly  turned  toward 
raising  horses  will,  after  the  war,  be  devoted  to  cattle  breed- 
ing, and  the  millions  of  working  horses  will  have  to  be  re- 
placed somehow. 

A  l.OOMOO-Car  Market 

If  the  war  ends  within  a  year,  assuming  developments 
somewhat  similar  to  the  past,  Germany  will  have  a  popula- 
tion of  60,000,000  people  when  peace  is  made.  The  Empire 
will  then  be  a  highly  Industrial  country  and  therefore  require 
ample  facilities  for  transporting  passengers  and  merchandise. 
If  the  demand  will  be  for  one  machine  to  every  sixty  of  the 
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population,  the  market  will  cull  for  a  million  automobiles,  of 
which  Germany  will  be  able  to  supply,  with  international  con- 
ditions restored  to  normal,  from  60  to  70  per  cent  There 
still  remains  a  market  for  from  300,000  to  600,000  auto- 
mobiles of  simple,  strong  construction,  efficient  in  operation 
and  moderately  priced  which  could  be  supplied  by  American 
exporters. 

Points  to  Be  Considered 

Following  are  the  points  to  be  considered  by  German 
buyers : 

1 —  F uel  Economy.— Efficient  operation  will  be  as  necessary 
after  the  war  as  it  is  now.  Taxation  will  be  high,  there  will 
probably  be  a  general  and  fairly  high  tariff,  and  every  cent 
will  count. 

2 —  Durability. — Automobiles  will  be  driven  by  careful,  well- 
taught  drivers,  of  whom  there  are  now  hundreds  of  thous- 
ands, thanks  to  the  army  training.  Nevertheless,  each  au- 
tomobile will  always  be  worked  to  ita  full  capacity,  and 
wherever  seven -passenger  touring  cars  or  five-ton  trucks  are 
bought,  they  will  bo  expected  and  called  upon  to  prove  their 
true  character  every  minute  of  a  working  day. 

3 —  IHvereity  of  Fuel.— It  is  quite  likely  that  industrial 
alcohol  and  benzol  will  be  cheaper  than  gasoline  after  the 
war,  as  they  were  already  before  its  outbreak.  Other  thinca 
being  equal,  motors  adapted  for  such  fuels  will  have  a  point 
in  their  favor  over  ordinary  gasoline  motors. 

4 —  Agricultural  Field— Many  thousand  of  cars  will  be  re- 
quired which  arc  of  the  passenger  type,  lightly  built,  of  18 
to  24  hp.  and  adaptable  to  driving  agricultural  implements, 
such  as  ploughs,  hoes,  spreaders,  etc.  These  machines  will 
have  to  be  very  simple  and  very  strong  in  construction  and  it 
will  be  necessary  to  not  only  give  clear  demonstrations  of 
their  ability  to  do  the  work,  but  to  submit  doubtless  proof 
of  past  performances. 

6 — Pasucnger  Cart. — They  should  be  completely  equipped, 
with  self  starters  and  electric  lighting,  high-tension  ignition 
and  substantial  tires. 

6 — rrucJfcs. — Simplicity  of  design  and  strength  will  be  the 
chief  features  looked  for,  but  starting  and  other  equipment 
will  count,  as  many  machines  will  be  driven  by  women  who 
have  now  assumed  a  definite  position  in  Germany's  industrial 
life.  Electric  trucks  will  find  a  specially  good  field  In  tho 
industrial  cities. 


7— Service.— It  will  be  almost  impossible  to  market  an 
automobile  in  Germany,  unless  there  is  a  service  station  in- 
cluding a  complete  stock  of  repair  parts  within  the  Empire. 

It  is  now  almost  certain  that  Germany  will  buy  abroad, 
and  perhaps  also  from  importers  in  the  Empire,  as  one  corpo- 
ration, with  tho  double  advantage  of  eliminating  competition 
among  bidders  and  also  of  enormously  reducing  overhead  ex- 
pense. This  does  not  mean,  however,  that  trading  with 
Germany  will  not  be  profitable;  only,  it  will  be  necessary  for 
American  business  men  to  meet  efficiency  with  efficiency.  In 
other  words,  if  Germany's  automobile  industry  and  the  users 
of  automobiles  in  Germany  will  face  the  world  market  as  a 
solid  financial  unit,  Americans  will  have  to  adopt  the  same 
policy,  at  least  in  dealing  with  Germany. 

Co-operation  Favored 

The  German  Empire  does  Hot  know  the  reactionary  un- 
neientific  legislation  against  progressive  concentration  in 
business  and  rather  favors  than  hampers  it.  Therefore, 
American  automobile  dealers  in  Germany  can  quite  well 
work  together,  conducting  a  permaytent  automobile  exhibit 
in  Berlin,  Frankfort-on-Main,  Leipzig  and  one  or  two  more 
of  the.  most  important  centers,  using  corporate  advertising 
and  letting  their  salesmen  work  hand  in  hand,  distributing 
the  products  of  all  the  companies  to  beat  advantage. 


As  haa  been  said,  taxation  and  duty  will  be  high  in  Ger- 
many after  the  war,  and  only  very  efficient  management  will 
be  able  to  successfully  combat  these  handicaps.  Duty  on 
chassis  and  cars  will  most  likely  be  higher  than  on  automobile 
parts,  and  here  the  opportunity  for  the  parts  manufacturer 
begins.  Motors,  axles,  steering  and  transmission  gears,  which 
America  can  easily  supply,  and  which  would  come  up  to 
Germany's  demand  both  in  regard  to  quality  and  quantity, 
should  find  a  ready  and  highly  profitable  market  in  the 
German  Empire. 

The  same  holds  true  of  certain  classes  of  equipment,  espe- 
cially electric  starting  and  lighting  sets.  There  is  less  op- 
portunity for  makers  of  speedometers  and  particularly  deli- 
cate instruments,  as  the  class  of  labor  required  for  such 
manufactures  is  specially  cheap  in  Germany. 

Look  to  U.  S.  A.  Industry 

To  some  people  consideration  of  all  these  points  may  seem 
premature,  but  if  Germany  who  is  at  war  considers  them  of 
sufficient  importance  to  give  them  at  least  initial  attention, 
American  manufacturers  ought  not  to  overlook  their  possi- 
bilities. In  fact,  when  the  magnitude  of  this  field  is  con- 
sidered and  that  the  business  to  be  done  is  bound  to  amount 
to  hundreds  of  millions,  it  is  not  surprising  that  Germans 
engaged  in  the  automobile  business  are  expecting  the  Ameri- 
can industry  to  take  well-organiced  steps  toward  capturing 
the  lion's  share  of  this  business. 

//  the  U.  S.  A.  automobile  industry,  as  a  6odv.  ehould  ap- 
proach the  German  government,  it  would  in  all  likelihood 
succeed  in  obtaining  for  the  buyers  of  U.  S.  A.  cart,  if  not 
the  tame,  then  at  least  part  of  the  subsidy  extended  to  pur- 
chasers of  native  tcith  Government  speci- 
fications. Perhaps,  if  the  Government  should  feel  unwilling 
to  take  such  a  course,  an  agreement  could  be  obtained  for  o 
short  term,  say  2  to  6  years. 

Getting  a  Foothold 

Even  if  the  market  for  American  ears  should  be  made  more 
difficult  after  such  an  introductory  period,  many  users  would 
thereafter  stick  to  the  American  product  if  it  gave  them 
satisfaction.  This  point,  of  getting  a  foothold  in  Germany 
immediately  after  the  war,  is  the  more  important,  as  intei- 
ests  across  the  Channel  will  hardly  be  sentimental  enough  to 
sidestep  profitable  business  with  Germany,  and  as  the  very 
machine  tools  now  making  munitions  against  the  Empire  will 
then  be  used  for  making  other,  and  marketable,  products. 

Before  the  war,  Germany  was  England's  best  customer; 
after  the  war,  if  she  can  do  so  without  serious  loss,  she  will 
prefer  to  buy  from  others  than  her  former  enemies  wher- 
ever possible,  without  declaring  any  distinct  trade  war. 

Subsidies  Are  Possible 

This  immediately  brings  to  the  light  another  point,  which 
is  only  of  indirect  bearing  on  the  automobile  situation, 
namely,  that  subsidies  for  cars  built  along  lines  approved  by 
the  Government  will,  as  has  been  mentioned,  be  continued 
vigorously.  This,  however,  indicates  nothing  more  or  less 
than  the  preparation  for  a  renewal  of  the  conflict  now  going 
on.  As  a  matter  of  fact,  well-informed  Germans  even  to-dsy 
admit  that,  while  they  are  perfectly  confident  as  to  the  result 
of  the  war,  they  do  not  expect  it  to  bring  a  definite  decision: 
but  they  do  expect  that  when  the  struggle  is  renewed  they 
will  have  more  friends  among  the  nations  than  before  the 
present  war.  From  this  viewpoint,  Germany  will  very  likely 
be  ready  to  make  greater  advances  in  ita  trade  relations  to 
America  than  in  the  past,  and  this  will  be  specially  true 
where  products  of  military  value,  such  as  automobiles,  are 
concerned. 

Another  point  to  be  remembered  in  dealing  with  Germany 
iR  that  unless  the  war  will  continue  to  the  utter  exhaustion 
of  Europe,  ita  end  may  find  Germany  dominant  in  the  Near 
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East,  directing  the  affairs,  in  a  larger  sense,  of  not  only 
Austria-Hungary  and  Bulgaria,  but  of  Turkey,  the  Balkans 
and  very  lik  ly  Italy,  with  a  strong  influence  in  Scandinavia 
thrown  in.  Therefore  the  relations  of  any  power  with  Ger- 
many will  materially  weigh  in  determining  its  dealings  with 
the  countries  belonging  to  the  German  sphere  of  influence, 
which  sphere  during  the  past  18  months  has  been  constantly 
increased.  From  this  viewpoint,  too,  German  business  will 
pay. 

Present  Conditions  Temporary 

There  are  quite  a  number  of  materials  formerly  imported 
into  Germany  but  now  not  available,  due  to  the  blockade. 
For  most  if  not  all  of  these  serviceable  substitutes  have  been 
found  and  the  Germans  are  as  a  matter  of  course  very  en- 
thusiastic over  all  these  discoveries.  There  is  no  doubt, 
however,  that  a  great  many  of  these  substitutes  though  they 
made  fine  makeshifts  will  not  prove  commercial  when  peace 
returns;  although  it  may  be  that  with  some  additional  ex- 
perimenting and  study  they  may  develop  into  profitable  prop- 
ositions. The  fact  that  an  article  found  extensive  use  during 
the  war  has  almost  nothing  to  do  with  the  possibility  of  pro- 
ducing it  profitably,  or  even,  for  that  matter,  without  a  loss. 

It  must  be  remembered  that  the  consideration  for  profit,  at 
least  from  the  State's  point  of  view,  is  being  completely 
thrown  to  the  winds  for  the  time  of  the  war's  duration.  The 
Government  pays  liberally  for  everything,  money  circulates 
at  a  very  li\'ely  rate  and  everybody  makes  plenty  of  it.  But, 
as  remarked,  these  conditions  will  almost  instantaneously 
cease  with  the  war.  Hence,  a  great  many  effective  substi- 
tutes unless  profitable  in  competition  with  the  original  ar- 
ticles will  disappear. 

Rubber  Most  Important 

The  most  important  of  these  products,  so  far  as  the  au- 
tomobile industry  is  concerned,  is  rubber.  The  Germans 
claim  that  they  arc-  now  using  a  lot  of  synthetic  rubber,  and 
from  the  fact  that  automobiles  are  equipped  with  the  neces- 
sary tires,  it  would  seem  that  their  statement  is  correct.  It 
is  not  so  certain,  however,  that  the  production  of  the  synthetic 
product  will  be  able  to  continue  after  the  war,  in  competition 
with  natural  rubber;  and  here,  too,  there  may  yet  be  a  very 
great  field  for  American  manufacturers.  The  competition  in 
the  normal  European  market,  so  far  as  tires  are  concerned, 
includes  a  considerable  supply  of  English  and  French 
made  goods;  for  which  reason  the  above  remarks,  referring 
to  the  need  of  Americans  being  awake  to  the  very  earliest 
trading  opportunities  offered  by  Germany  after  the  end  of 
the  war,  hold  true  in  the  tire  field  also. 

Parts  and  Accessories  in  Demand 

When  the  chance  and  probability  of  hundreds  of  thousands 
of  American  cars  being  sold  in  Germany,  is  considered,  it 
follows  that  reserve  parts  and  accessories,  from  springs  to 
spark  plugs,  will  find  a  ready  market  here,  too,  as  long  as 
these  American  cars  are  used  and  continue  to  come  in. 
Accessory  and  parts  makers  and  tire  exporters,  for  that 
matter,  also  will  do  well  to  consider  the  same  principles  of 
economy  and  efficiency  in  German  exporting  as  were  laid 
down  in  the  foregoing  remarks  for  makers  of  automobiles. 

Poland  May  Develop 

The  European  war,  reducing  Europe  to  two  spheres  of  in- 
terest and  influence,  as  it  is  bound  to,  will  also  bring  into 
prominence  once  more  the  world-wide  adoption  of  the  metric 
system.  There  is  a  considerable  probability,  according  to  the 
opinion  not  only  of  German  but  of  neutral  engineers  as  we'l, 
that  England  will  very  soon  and  completely  adopt  the  gen  ■ 
eral  use  of  the  decimal  system  for  weights  and  measure.'. 
This  will  be  one  of  the  minor  effects  of  the  war,  but  will  be 
of  considerable  bearing  upon  international  trade  in  prod- 


ucts made  according  to  mathematically  exact  measurements. 

Although  officially  independent  of  Germany,  the  new  King- 
dom of  Poland,  one-quarter  as  great  as  Germany  and  popu- 
lated by  almost  15,000,000  people,  will  present  a  noteworthy 
market  resembling  in  many  respects  that  of  the  Empire  it- 
self. Poland  is  a  rich  grain  country,  although  the  population 
up  to  now  has  been  anything  but  prosperous,  and  very  likely 
will  now  be  developed  not  only  to  greater  agricultural  effi- 
ciency, but  also  into  an  industrial  section  of  quite  some  im- 
portance. The  country'  i*  level  and  the  roads  not  as  bad  as 
2  years  ago.  The  Germans  are  already  doing  a  good  deal 
in  modernizing  conditions  and  soon  after  the  war  Poland 
ought  to  offer  a  good  market. 

In  a  way,  this  holds  true  of  the  Balkan  States,  too,  which 
have  once  more  been  roused  to  more  modern  ideas  and  meth- 
ods by  the  war.  No  matter  what  the  political  distribution 
after  the  war,  the  territories  now  known  as  Servia,  Bul- 
garia, Rumania  and  Greece  will  be  in  the  market  for  all 
sorts  of  modern  appliances,  including  automobiles  and  kindred 
products. 

Must  Begin  Now 

As  has  been  stated  in  the  introductory  paragraph,  only  the 
most  striking  features  of  the  situation  now  developing  in 
Germany  are  given  attention  here,  and  a  great  deal  will  be 
left  to  the  ingenuity  of  American  business  men  regarding  the 
best  way  of  getting  the  business  to  be  obtained  in  the  Em- 
pire and  its  Confederate  States.  Too  much  stress,  however, 
cannot  be  laid  on  the  point  that  conditions  should  be  studied 
and  plans  outlined--as  far  as  possible — now,  without  waiting 
for  the  end  of  the  war.  Capable  people  should  be  despatched 
to  the  Continent  to  look  matters  over  and  so  far  as  can  be 
done  now,  prepare  for  commercial  relations  to  be  taken  up  as 
soon  as  normal  conditions  are  restored  again.  The  earlier 
this  is  done,  the  more  favorable  will  be  the  conditions  Ameri- 
can manufacturers  will  be  able  to  obtain  in  dealing  with  the 
authorities  handling  these  matters. 

After  the  War 

To  turn  it  all  up  in  to  many  word*: 

Afttr  the  war,  more  than  ever  before,  the  devil  is  bound 
to  take  the  hindmost;  and  the  hindmost  will  be  everybody  who 
will  fail  to  realize  very  early  that  the  whole  fabric  of  Euro- 
pean economic  life  t»  being  completely  rewarped  by  the  war. 


Westinghouse  Noiseless  Bakelite  Gears 


Hxamylet  of  yearn  made  by  the  WcBtinohovse  Kteetru-  4  M/ti. 
Co.  from  Bakelitr-lticarta-D.  This  material  Is  claimed  to  be 
almo»t  noiseleam  in  operation  and  la  be  go  Mrona  that  it  ran  be 
u»rd  without  metallic  innertn  for  tlmina  gear*.  It  machinr* 
eamily,  takrm  a  high  palUh  and  11  not  affected  by  oii 
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Four    Is    Ultimate  Engine 

Sixes,  Eights  and  Twelves  Have  Special  Uses  but  Four  Is  Automobile 
Engine  of  Greatest  Value — Production  Restricts  Development 

By  A.  P.  Brush  * 


TSNT  the  four-cylinder  engine  coining  back?  Will  the 
I  four-cylinder  engine  ever  come  back?  Ai  a  matter  of 
fact,  the  four-cylinder  engine  isn't  coming  back  and 
never  will  eomc  back.  Such  a  thing  U  impossible,  for  the 
very  simple  reason  that  it  has  never  gone  out. 

Considered  solely  from  the  standpoint  of  numbers,  the 
four-cylinder  engine  is,  and  has  been  for  the  last  10  years, 
the  standard  prime  mover  for  self-propelled  road  vehicles 
and,  in  my  judgment,  will  continue  to  be  so  long  as  the  four- 
cycle internal-combustion  engine  holds  its  place  as  the  most 
satisfactory  prime  mover  for  mobile  use.  Other  engines  of 
the  four-cycle  internal-combustion  type,  such  as  the  six-,  the 
eight-  and  the  twelve-cylinder  forma,  are  more  or  less  special 
engines  built  for  the  purpose  of  securing  results  outside  the 
range  and  capacity  of  the  four. 

Naturally  the  question  will  suggest  itself,  if  the  four- 
cylinder  engine  is  susceptible  of  development  and  improye- 

and  has  the  greatest  amount  of  capital  invested  in  its  produc- 
tion, is  it  not  reasonable  to  suppose  that  its  development 
has  been  carried  further  than  that  of  any  other  mobile  prime 
mover? 

Multi-Cylinder  Development 

It  is  my  opinion  that  the  six-,  the  eight-  and  the  twelve- 
cylinder  have  all  been  developed  more  nearly  to  their  ulti- 
mate possibilities  than  has  the  four-cylinder  engine,  and  it 
is  also  my  opinion  that  the  greatest  obstruction  to  the  de- 
velopment of  the  four-cylinder  toward  its  ultimate  possibili- 
ties has  been  and  is  its  very  popularity.  Volume  of  pro- 
duction makes  for  efficiency  of  production  and  stagnation  of 
development. 

The  production  engineer  has  carried  his  work  nearer  to 
the  ultimate  with  respect  to  the  four-cylinder  than  with  re- 
spect to  the  six,  the  eight  or  the  twelve,  but  to  secure  this 
result  the  production  engineer  has  been  an  obstructionist  as 
regards  the  development  engineer.  With  his  face  set  firmly 
in  the  direction  of  efficiency  in  production,  he  has  been,  with 
equal  fixedness,  opposed  to  change,  because  change  is  the 
arch  enemy  of  production  efficiency. 

Progrene  tn  design,  so  far  at  the  large-quantity  manufac- 
turer of  four-cylinder-engine  cart  is  concerned,  may  be  taid 
to  originate  only  in  tUe  minds  of  the  tales  department,  find- 
ing its  expression  in  their  effusions,  to  the  end  that  it  may 
exist  as  on  hallucination  fn  the  mind  of  the  ultimate  con- 
tumer. 

P redact) on  vs.  Engineering  Progrem 

While  the  foregoing  may  soand  like  an  arraignment  of  the 
large  manufacturers  of  four-cylinder-engined  cars,  I  for  one 
do  not  consider  it  as  such.  The  efficiency  of  production  that 
has  been  achieved  was  only  possible  because  of  this  artificial 
stagnation  in  engineering  progress.  My  only  purpose  in 
bringing  these  conditions  as  regards  the  four-cylinder  engine 
to  your  attention  is  that  these  conditions  are,  to  my  mind, 
justification  for  the  statement  that  relatively  more  prop-ess 

•Paper  read  before  Buffalo  Engineering  Society.  Dec.  1» 


can  be  made  in  the  design  of  the  four-cylinder  engine  than 
in  any  of  the  other  types. 

A  Commercial  Angle 

There  is  another  very  real  obstruction  to  the  development 
of  the  four-cylinder  engine.  It  has  come  to  be  accepted  as  the 
engine  for  the  extremely  low-priced  automobile.  It  ia,  of 
courie.  possible  that  these  Kresges  and  Woolworths  of  the 
automobile  industry  are  producing  the  only  marketable  type 
of  light-weight  car  of  limited  passenger  capacity.  That  is  a 
commercial  rather  than  an  engineering  question  and,  tech- 
nically at  least,  outside  our  consideration  at  this  time.  For 
use  in  the  so-called  pleasure  type  of  automobile  the  four- 
cylinder  engine  is  pre-eminently  the  engine  to  be  used  in 
light-weight  cars  whose  ultimate  owners  are  their  own 
chauffeurs  and  mechanics.  Right  here  I  want  to  venture  the 
opinion  that  this  class  of  user  is  entitled  to,  and  a  consider- 
able proportion  are  willing  to  pay  a  reasonable  addition  for, 
better  car  performance  and  higher  comfort  value  combined 
with  the  same  or  greater  simplicity  and  compactness  of 
mechanism. 

Let  us  consider  first  the  question  of  performance.  Four 
of  the  leading  manufacturers  of  four-cylinder  cars  claim  for 
their  engines  maximum  horsepower  per  cubic  inch  of  piston 
displacement  ranging  from  0.142  to  0.206,  with  total  piston 
displacements  ranging  from  170  cu.  in.  to  213  cu.  in.,  and 
maximum  total  horsepowers  ranging  from  25  to  36. 

During  the  past  year  a  four-cylinder  engine  has  been  de- 
signed, tested,  and  its  production  in  a  light-weight  car  ha: 
been  arranged  for.  The  cylinder  dimensions  are  3%  in-  by 
4%  in.,  giving  a  piston  displacement  of  juBt  under  150  cu.  in, 
Its  maximum  power,  as  determined  by  exhaustive  dyna- 
mometer testa,  is  just  over  44,  giving  a  horsepower  per  cubic 
inch  value  of  0.29.  Comparing  this  with  the  best  four-cylin- 
der engines  previously  referred  to,  you  will  find  an  increase 
of  over  40  per  cent  in  power  output  per  cubic  inch  of  piston 
displacement  and  an  increase  of  over  25  per  cent  in  total 
horsepower  available. 

Performance  the  Question 

Comparing  maximum  horsepower  output  does  not  tell  the 
whole  story.  Good  performance  in  an  automobile  means,  in 
the  engine,  a  high  power  output  throughout  a  wide  percent' 
age  range  of  speed.  In  this  respect  this  little  engine  prob- 
ably surpasses  its  popular  predecessors  to  at  least  an  equal 
degree.  Owing  to  the  absence  of  published  power  curves  I 
cannot  make  a  direct  comparison  in  this  respect.  I  can  only 
tell  you  that  it  excelled  the  maximum  power  output  per  cubic 
inch  of  its  predecessors  throughout  a  range  of  over  2000 
r.p.m.;  that  is,  it  developed  over  0.2  h.p.  per  cubic  inch  from 
400  r.p.m.  to  2600  r.p.m.  Because  of  its  smaller  cylinder 
diameter,  and,  further,  because  of  the  fact  that  it  is  of  the 
two-bearing-crankshnft  type,  this  engine  occupies  much  less 
room  in  the  car  than  any  of  the  other  engines  used  for  com- 
parison. This  means,  of  course,  either  more  passenger  room 
and  comfort  for  a  given  wheclbase  or  the  same  passenger 
room  and  comfort  with  less  wheelbase.    These  comparisons, 
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I  think,  clearly  demonstrate  the  possibility  of  increased  per- 
formance values  in  the  light-weight  four-cylinder  car. 

Now,  let  us  see  what  are  the  results  in  comfort  value.  The 
objectionable  characteristic*  of  a  four-cylinder  engine  are 
vibration  at  high  speed,  due  to  the  weight  of  the  pistons  and 
the  angularity  of  the  connecting-rods,  and  another  class  of 
vibration  which  may  be  described  as  torque  vibration,  due  to 
the  relatively  heavy  and  infrequent  torque  impulses  at  very 
low  speeds.  Obviously  these  smaller  cylinder  dimension* 
mean  a  reduction  in  piston  weight,  with  a  consequent  reduc- 
tion in  vibration  tendencies  at  high  speeds,  and  because  of  its 
greater  speed  range  it  is  obviously  possible  and  advisable  to 
use  a  lower  rear-axle  gear  ratio,  which  means,  of  course, 
greater  frequency  of  impulse  and  therefore  less  torque  vi- 
brations at  low  speeds.  This  marked  increase  in  perform- 
ance and  comfort  value  has  been  secured  with  no  increase  in 

must  understand  and  care  for,  and  production  efficiency  i* 
equal,  with  very  little  if  any  increase  in  engine  cost. 

Valve*  Are  Adequate 

To  avoid  making  this  paper  too  long  I  shall  give  you  only 
the  briefest  possible  resume  of  the  essential  details  which 
were  the  means  employed  to  Becuro  the  results  outlined.  The 
little  engine  is  of  the  overhead-valve  type,  and,  by  the  omis- 
sion of  valve  cages  and  some  other  minor  detail*  of  arrange- 
ment, valves  of  adequate  sire  were  used.    Having  secured 


valves  of  adequate  capacity,  the  next  problem  was  to  secure 
a  carbureter  and  manifolding  arrangement  which  would  give 
somewhere  near  maximum  power  at  high  speed  and  not  de- 
stroy the  engine  performance  at  low  speed.  This  result  was 
secured  by  means  of  what  may  be  described  as  a  low-velocity 
down-draft  dry  manifold. 

The  Lubrication  Problem 

The  next  difficulty  encountered  was  the  failure  of  con- 
ventional lubricating  systems  to  function  properly  in  an  en- 
gine of  large  power  output  and  extreme  speed  and  power 
range.  This  difficulty  was  overcome  by  using  an  oiling  sys- 
tem which  automatically  controls  the  temperature  of  the 
crankshaft  and  its  bearings,  which  gives  a  positive  delivery 
of  oil  to  the  crankshaft  and  crankpin  bearings,  and  which  Is 
interconnected  to  the  engine  throttle  so  a*  to  vary  the  oil 

To  secure  compactness  the  center  bearing  of  the  crank- 
shaft was  omitted,  distortion  of  the  crankshaft  at  high  speed 
being  prevented  by  fully  counterbalancing  the  shaft  and  also 
by  the  use  of  an  extremely  rigid  shaft,  the  crankpin  diam- 
eters being  2\  in.,  with  crank  cheeks  of  equal  rigidity.  I 
have  given  you  this  brief  outline  of  the  result*  obtained  in 
this  engine  and  the  essentials  of  design  by  which  these  re- 
sults were  obtained,  not  as  an  example  of  ultimate  possi- 
bilities but  simply  a*  one  example  showing  a  sub*tantial  ad- 
vance toward  that  ultimate. 


Warming  a  Manifold  for  Using  Heavy  Fuel 


A SIMPLE  method  for  warming  up  an  induction  manifold 
so  a*  to  enable  an  engine  to  be  started  on  kerosene  or 
something  nearly  as  heavy  without  the  use  of  gasoline,  i* 
described  in  a  recent  issue  of  Motor  Traction,  London,  as 
the  Wilkes  method. 

"The  apparatus  (which  has  been  patented),  as  will  be 
seen  from  the  illustration,  is  an  exceedingly  simple  and 
valuable  asset.  The  small  methylated  alcohol  stoves  which  are 
used  in  many  households  for  the  emergency  warming  of  a 
small  saucepan  or  kettle  are  well  known,  and  it  is  this  prin- 
ciple which  has  been  adopted  for  warming  up  the  induction 
pipe  prior  to  starting. 

"The  arrangement  consist*  of  shallow  metal  circular  or 
annular  cups  attached  by  suitable  clips  to  the  induction  pipe 
immediately  above  the  jet  The  base  of  these  circular  cup* 
i*  filled  with  asbestos  wool  or  similar  material,  which  is 
covered  on  the  upper  surface  with  fine  wire  gauze.  Into 
these  cup*  la  poured  the  substitute  or  other  suitable  fuel, 
which  impregnate*  the  asbestos  wool;  this  is  ignited  by  means 
of  a  match  or  otherwise,  producing  a  flame  which  burn*  for 
some  time  around  the  induction  pipe,  warming  the  latter 
sufficiently  to  obviate  condensation,  assisting  the  vaporizing 
of  the  liquid  from  the  jet,  and  thereby  rendering  aUrting 
quite  easy.    In  practice  the  time  necessary  on  a  standard 


Zenith  carbureter  for  starting  from  dead  cold  has,  we  learn, 
been  proved  to  be  only  3  min. 

"For  purpose*  of  running  when  once  the  engine  is  started, 
it  is  desirable  to  fit  an  exhaust-heated  pipe  immediately  over 
the  carbureter  jet,  so  that  vaporization  of  the  fuel  is  assisted, 
such  additional  exhaust  pipe  being  included  in  the  patent 
specification. 

"We  understand  the  apparatus  has  been  thoroughly  tried 
and  ha*  proved  most  satisfactory  in  practice.  When  once 
the  engine  has  been  warmed  up  it  will  usually  restart  within 
a  reasonable  period  by  use  of  the  handle  only  in  the  usual 
way." 

Committees  on  Welfare  Work  at  Reo  Plant 

THE  Reo  Motor  Car  Co.,  Lansing,  Mich.,  is  devoting  many 
efforts  toward  welfare  work  for  employees.  A  number  of 
interesting  and  valuable  method*  devised  to  aid  workers  have 
been  installed.  The  welfare  work  branches  into  a  number  of 
different  departments  and  is  done  under  supervision  of  de- 
partment heads  or  by  committees  of  men  and  foremen. 

The  safety  committee  comprise*  a  chairman  who  give*  his 
entire  time  to  this  work,  and  seven  members  each  represent- 
ing a  division  of  the  factory.  Through  this  committee  a  con- 
stant oversight  is  maintained  on  the  machines  and  safety 
appliances  and  the  practices  of  the  employees  using  them. 
Financial  aid  is  given  men,  first  through  a  fair  wage,  the 
minimum  at  the  factory  being  30  cents  an  hour.  And  a  man 
in  financial  trouble  receives  additional  help  if  the  case  is 
worthy  by  mean*  of  temporary  loans  or  adjustment  with  the 

A  real  estate  commitee  advises  employees  in  the  purchase 
of  homes  or  the  sale  of  real  estate  and  is  a  great  aid  to  for- 
eigners unacquainted  with  conditions. 

The  company  also  maintains  a  first  aid  and  hospital  serv- 
ice, an  industrial  hall  seating  1600,  four  bowling  alleys,  a 
library  and  dining  rooms.  They  are  at  present  erecting  a  club- 
house for  employees  which  will  probably  be  completed  in 
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Pressure   Lubrication  Advantages 

Theory  of  High  Pressure  Oil  Feeding  Borne  Out  by  Experiment 
—  Difficulty  in  Applying  Very  High  Pressures  to  Automobile 
Engines — Importance  of  Cooling  Effect  of  Oil  on  Bearings 

By  A.  Ludlow  Clayden 

•Hows  the  entrance  of  oil  (if  it  were  not  for  this,  splash 
lubrication  for  automobile  engines  would  be  impossible). 

The  valae  of  pressure  lubrication  is  mainly  explained  by 
item  1.  We  can  regard  the  shaft  and  the  bushing  as  being 
separated  by  a  thin  layer  of  jelly.  When  the  load  comes  on, 
this  jelly  will  be  compressed  on  one  side  and  allowed  to  ex- 
pand on  the  other.  Now,  with  a  lubricated  bearing  the  shaft 
and  bushing  ought  not  to  touch.  The  frictional  resistance 
is  due  to  the  force  required  to  "shear"  the  oil  film.  The  power 
required  to  do  this  decreases  as  the  film  grows  thicker.  Re- 
turning to  the  jelly  illustration,  it  is  obvious  that  the  amount 
which  the  load  would  move  the  shaft  relative  to  the  bushing 
must  depend  upon  the  strength  of  the  jelly.  If  the  jelly  is 
viscous  it  will  resist  displacement  better  than  if  it  is  thin. 
Actually,  in  a  bearing,  the  effect  of  shearing  the  oil  film  is  to 
heat  the  oil,  thereby  reducing  its  viscosity.  If  we  can  re- 
move the  oil  as  fast  as  it  is  heated,  replacing  the  hot  oil  with 
cold  lubricant,  the  viscosity  can  be  maintained,  and  the  shaft 
kept  more  nearly  concentric  with  the  bushing. 

The  function  of  pressure  is  to  compel  the  continuous 
change  of  oil  in  the  bearing.  The  cold  oil  being  forced  in 
drives  the  hot  oil  before  it,  giving  it  a  chance  to  recover  its 
viscosity  before  it  returns  to  tbe  bearing  again.  It  is  also 
beneficial  in  another  way.  Regarding  the  bearing  as  con- 
taining oil  that  can  only  escape  at  the  ends,  we  see  that  the 
outlet  consists  of  two  narrow  rings  equivalent  to  a  slit,  twice 
the  circumference  of  the  bearing  in  length,  and  of  a  width 
equal  to  the  clearance  between  the  shaft  and  the  bushing. 
iio  liquid  will  flow  through  a  slit  or  other  orifice  in  direct 
proportion  to  the  pressure  behind  it,  but  in  a  proportion  that 
decreases  as  the  pressure  rises.    If  a  certain  quantity  flows 


THE  reason  that  splash  lubrication  is  still  more  used  than 
the  pressure  system  is  not  entirely  because  the  former 
is  cheaper  to  manufacture.  In  an  automobile  engine 
the  problem  of  keeping  oil  out  of  the  cylinders  has  been  more 
absorbing  than  the  other  problem  of  insuring  enough  for  the 
bearings.  With  Bplash  oiling  it  is  easier  to  prevent  over- 
lubrication  than  with  a  pressure  system,  and  splash  oiling 
will,  when  well  designed,  give  the  bearings  a  supply  suffi- 
cient to  insure  a  reasonable  life  for  the  bushings. 

On  the  other  hand,  bearings  fed  with  oil  under  high  pres- 
sure will  outlast  similar  bearings  fed  by  splash;  they  can  be 
made  almost  everlasting.  Engines  have  been  built  in  which 
the  crankshaft  and  connecting-rod  bearings  were  able  to  keep 
their  original  tightness  for  50,000  car  miles.  Give  such  an 
engine  enough  clean  oil  at  regular  intervals  and  you  can 
almost  forget  that  it  has  any  bearings  in  it.  Of  course 
engine  bearings  in  any  good  motor  require  renewal  only  at 
long  intervals,  so  that  they  are  not  very  costly  to  keep  in 
repair,  but  everything  that  can  be  done  to  lengthen  the 
period  during  which  a  car  will  run  without  mechanical  at- 
tention is  worth  doing.  Rear  axles  used  to  need  tearing 
down  and  inspecting  every  6000  miles  or  so.  Now  they  will 
operate  for  years  without  any  adjustment.  It  is  but  seldom 
now  that  a  gear  in  the  transmission  has  to  be  replaced,  and 
ball  and  roller  bearings  have  reached  a  pitch  of  perfection 
that  enables  them  to  outlast  the  gears.  Even  clutch  facings 
now  last  an  immense  time,  and  the  only  part  of  the  electrical 
equipment  that  needs  much  attention  is  the  battery. 

The  day  is  in  sight  when  an  automobile  will  run  for  Ave 
years  with  no  more  attention  than  supply  of  lubricant  and 
perhaps  an  annual  wash  out  with  kerosene  before  filling  up 
with  fresh  oil.  This  is  the  reason  why  it  is  worth  while  to 
try  to  improve  upon  engine  lubrication,  which  is  already 
quite  reasonably  good. 

Prom  the  viewpoint  of  the  bearings  in  an  engine  we  should 
<le;iiprn  the  lubrication  without  regard  to  the  cylinders  and, 
having  cared  for  the  bearings  properly,  we  can  then  devise 
means  for  preventing  cylinder  flooding. 

Theory  of  Pressure  Oiling 

The  theory  of  lubrication  has  made  a  study  for  engineers 
of  all  nations  for  many  years,  and  there  are  points  which  are 
still  undecided.  There  are,  however,  a  few  simple  rules 
which  are  accepted  as  fundamental. 

1.  Frictional  resistance  of  a  bearing  decreases  as  the 
thickness  of  the  oil  film  increases. 

2.  The  loading  for  a  given  speed  must  not  exceed  a  cer- 
tain limit  at  which  the  oil  film  breaks  down. 

3.  This  limit  is  raised  by  making  the  bearing  longer,  be- 
cause this  increases  the  cooling  effect  of  the  oil. 

4.  The  oil  temperature  varies  throughout  the  bearing,  be- 
ing greatest  where  the  oil  film  is  thinnest. 

5.  Oil  grooves  placed  wrongly  may  destroy  the  continuity 
of  the  film  and  so  actually  prevent  proper  lubrication  what- 
ever the  oil  supply. 

0.  A  bearing  with  a  reciprocating  load  is  easier  to  lubri- 
cate than  one  with  a  constant  load,  as  the  relief  of  loading 
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Effect  of  circumferential  groove  In  bushing  In  reducing  temper*, 
tur*.  In  this  te*t  trie  most  efficient  cooling,  a*  thown  by  the 
full  line  curve,  wa»  obtained  with  a  elmple  central  groove 
to  feed  oil  under  the  40  lb.  preeeur*.  The  other  curve  show*  the 
greater  rlee  of  temperature  when  oil  was  fed  to  two  long 
groove*  clo*e  together  and  connected 
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out  when  there  is  a  5-lb.  pressure  behind,  then  lea 
double  that  amount  will  escape  when  the  pressure  is  10  lb. 
When  the  pressure  on  the  oil  supply  is  small  the  bearing  is 
not  kept  completely  full.  With  splash  oiling,  for  example, 
the  oil  enters  by  suction  of  a  sort.  The  oil  in  the  bearing  is 
squeezed  out  by  the  load  on  the  shaft,  and  a  partial  vacuum 
is  left  in  its  place.  This  enables  the  atmospheric  pressure 
on  adjacent  oil  to  drive  it  into  the  bearing,  so  displacing  the 


Now  with  pressure-fed  oil  the  bearing  is  kept  per- 
manently full,  which  means  that  the  oil  film  is  always  as 
thick  as  possible;  there  are  no  variations  in  film  thickness 
except  those  due  to  the  oscillations  of  the  load.  Experiments 
made  on  bearings  have  shown  that  the  friction  decreased 
steadily  as  the  oil  pressure  increased.  In  one  particular  ex- 
periment made  on  a  steam  engine  giving  120  hp.  at  450  r.pjn. 
it  was  proved  that  the  friction  horsepower  was  3.33  with 
splash-fed  oil  and  that  this  dropped  to  2.13  with  an  oil  pres- 
sure of  30  lb.  per  square  inch,  a  steady  fall  in  friction  being 
noticed  as  the  oil  pressure  was  raised  in  small  stages  from 
nothing  up  to  30  lb.  This  is  just  one  from  a  long  series  of 
similar  experiments  all  showing  the  same  thing,  namely, 
that  the  power  absorbed  by  friction  in  a  bearing  decreases  as 
the  oil  pressure  increases. 

Precisely  why  this  is  remains  a  matter  for  argument,  but 
some  idea  of  the  effect  of  high  pressure  oil  may  be  obtained 
from  the  following  analogy,  which  is  not  strictly  a  parallel 
case,  though  it  serves  to  show  the  idea. 

Suppose  we  regard  the  oil  film  round  the  shaft  as  a  pneu- 
matic tire  and  imagine  that  a  series  of  rapidly  varying  loads 
are  put  on  the  shaft;  then,  obviously,  the  greater  the  pressure 
in  the  tire  the  less  will  the  shaft  move  as  the  loads  vary.  If 
the  tire  is  soft  a  big  load  may  absolutely  flatten  it,  driving 
out  all  air  at  one  place;  if  the  tire  is  hard  this  will  not 
happen. 

So  with  an  oil  film ;  one  under  high  pressure  will  keep  the 
shaft  away  from  the  bush  while  one  under  no  pressure  may 
be  broken  down  by  a  sudden  heavy  load.  An  oil  film  in  a 
bearing  may  be  likened  to  the  tire  mentioned  above,  but  with 
a  constant  leak  in  it,  so  that  air  is  escaping  all  the  time  and 
has  to  be  replaced. 

Pumping  Action  of  Bearing 

Luckily,  a  rotating  shaft  in  a  bushing  is  itself  an  oil  pump. 
If  it  were  not,  lubrication  by  any  other  method  than  forced 
oil  would  be  impossible.  To  use  another  rough  analogy,  sup- 
pose the  shaft  to  have  a  series  of  blades  on  it  and  to  be  float- 
ing central  with  the  bushing  with  the  tips  of  the  blades  just 
clearing  the  bushing.   Now  put  a  load  on  the  shaft  so  as  to 
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Theae  curve*  show  tht  relative  quantities  of  oil  paaeed  by  tho 
two  eyatema  of  grooving  the  buehlnga.  The  bearlngi  are  the 
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displace  it  relative  to  the  bush,  and  we  see  that  the 
between  the  tip  of  the  blade  and  the  bush  will  be  greatest 
on  the  side  of  no  load  and  least  on  the  side  where  the  bush  is 
supporting  the  shaft.  Now  imagine  the  shaft  to  be  turning 
and  the  oil  clinging  to  the  surface  of  the  bush.  A  blade  de- 
scending toward  the  place  of  least  resistance  will  be  carrying 
a  certain  quantity  of  oil  before  it,  and  as  the  clearance  de- 
creases some  of  this  oil  has  to  escape.  But  the  nearer  the 
blade  gets  to  the  bottom  the  narrower  will  be  the  clearance 
through  which  such  escape  can  occur;  thus  the  pressure  in 
the  oil  at  the  point  of  smallest  clearance  will  be  a  maximum. 
In  actual  fact  the  point  of  smallest  clearance  is  not  directly 
opposite  the  point  of  loading,  except  when  the  shaft  is  not 
turning.  The  shaft  carries  the  point  of  maximum  oil  pres- 
sure a  little  past  the  point  opposite  to  the  load,  the  exact  loca- 
tion depending  upon  the  speed  of  rotation. 

There  are  several  factors,  the  size  of  the  shaft  and  length 
of  bearing,  the  load,  the  speed  of  revolution  and  the  viscosity 
of  the  oil.  For  any  particular  case,  all  things  being  settled 
except  the  load,  we  can  find  a  maximum  load  which  will  just 
be  supported  without  breaking  through  tho  oil  film  at  the 
point  of  smallest  clearance.  Taking  the  same  conditions  but 
putting  the  oil  supply  under  pressure,  we  gain  an  effect 
equivalent  to  an  increase  in  the  strength  of  the  oil  film,  al- 
lowing a  higher  load  to  be  carried  before  breakdown  in  the 
film  takes  place. 

There  have  been  many  learned  works  on  lubrication  and 
many  long  series  of  experiments,  but  these  all  serve  only  to 
give  an  indication  of  what  may  be  going  on  in  an  automo- 
bile engine  bearing.  Nearly  all  the  experiments  have  been 
made  with  large  bearings  running  under  constant  loads,  and 
the  load  in  an  automobile  engine  bearing  varies  constantly. 
Variations  in  cylinder  pressure,  coupled  with  the  inertia 
effects  of  the  reciprocating  parts,  cause  perpetual  variations 
in  the  oil  film  conditions.   It  is  thought  by  most  inv 
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that  this  la  of  great  assistance  in  maintaining  the  Aim.  Sup- 
pose a  load  placed  suddenly  on  the  Bhaft,  as  by  the  explo- 
sion, it  must  take  some  fraction  of  a  second  to  squeeze  out 
the  oiL  By  the  end  of  this  period  the  loud  is  smaller  or  has 
changed  its  direction,  thus  offering  relief  to  the  oil  film  an 
instant  before  its  fracture  occurs,  and  the  same  thing  is  re- 
peated throughout  the  whole  cycle.  Were  it  not  for  this, 
lubrication  of  a  piston  pin  by  splash  would  be  utterly  impos- 
sible. Here  again  the  effect  of  having  the  oil  under  pressure 
can  be  seen,  for  it  takes  longer  to  squeeze  out  compressed 
oil  than  oil  under  little  or  no  inherent  pressure. 

Another  thing  that  is  but  little  understood  is  the  cooling 
effect  of  oil  and  its  influence  upon  friction  and  the  wear  of 
bearings.  In  the  sort  of  steadily  loaded  bearing  with  which 
experiments  have  been  made  there  appears  to  be  a  definite 
oil  temperature  at  which  friction  is  lowest,  but  in  these  cases 
the  only  heat  that  reaches  the  bearing  is  the  heat  produced 
by  friction.  This  is  not  true  of  an  automobile  engine,  for 
this  is  kept  hot  and  the  ISO  deg.  or  so  in  the  water  jacket  is 
enough  to  maintain  the  crankshaft  bearings  at  a  fairly  high 
temperature  without  the  heat  of  friction. 

Oil  Cooled  Bearing* 

Working  on  the  assumption  that  lubrication  will  be  assisted 
if  the  crankshaft  is  provided  with  more  than  ordinary 
methods  for  getting  rid  of  its  heat,  A.  P.  Brush  has  devised 
his  ingenious  system  of  lubrication  which  uses  the  crank- 
shaft itself  as  the  main  oil  distributing  channel.  In  this 
layout  oil  is  pumped  to  an  end  bearing  of  the  crank  and  led 
right  through  to  the  other  end,  small  side  holes  giving  the 
supply  to  the  various  other  bearings.  The  idea  is  to  pass 
through  the  crankshaft  a  much  larger  volume  of  oil  than 
could  be  passed  through  the  bearings. 

No  doubt  in  a  splash  system  of  oiling  the  oil  which  covers 
every  portion  of  the  inside  of  the  crankcase  carries  off  a 
good  deal  of  heat  as  it  drains  back  to  the  sump,  thus  using 
for  cooling  purposes  more  oil  than  passes  the  bearings,  but 
there  is  one  thing  that  must  not  be  overlooked  in  considering 
the  use  of  the  oil  as  a  cooling  medium  as  well  as  for  lubrica- 
tion, and  this  is  the  ability  of  the  oil  in  the  sump  to  part 
with  its  heat  to  the  atmosphere.  The  sum  total  in  effect  of  sup- 
plying a  bearing  with  a  small  quantity  of  cold  oil  might  easily 
be  the  same  as  that  of  giving  it  an  equivalent  quantity  of 
warm  oil,  using  more  warm  oil  to  help  cool  it  in  other  ways. 
If  we  assume  that  the  oil,  by  some  means,  has  to  carry  away 
so  much  heat  from  the  bearings,  we  must  provide  the  sump 
with  means  for  transferring  just  that  same  quantity  to  the 
atmosphere. 

Oil  Radiators 

In  this  connection  it  may  be  remarked  that  C.  Y.  Knight 
is  reported  to  have  wished,  when  designing  the  first  Daimler 
engine,  to  pump  the  oil  through  external  radiating  tubes; 
possibly  a  few  tubes  in  the  water  radiator  could  have  been 
isolated  for  this  purpose,  but  the  Daimler  Co.  objected  for 
fear  it  might  be  said  that  this  was  neceneary  with  the 
Knight  engine.  In  some  racing  cars  oil  radiators  have  been 
used  most  successfully,  and  in  the  short  races  at  Brooklands 
a  very  usual  trick  was  to  have  a  big  hand  pump  full  of  cold 
oil  which  could  be  shot  into  the  crankcase  about  1G0  yards 
from  the  finish,  the  result  being  a  sensational  jump  in  speed 
lasting  just  long  enough  to  get  over  the  line.  This  was  in 
the  early  days  and  did  not  apply  to  modern  machines  with 
lubrication  systems  suitable  for  continued  high  speed  work. 

Another  detail  of  lubrication  which  has  had  practically 
no  attention  is  the  grooving  of  bearings  for  obtaining  the 
best  distribution  of  oil.  The  few  experiments  made  and  re- 
ported go  to  show  that  most  oil  grooves  do  more  harm  than 
good.  The  reason  for  this  is  that  the  oil  film  is  broken  by 
the  groove.  Why  this  is  can  be  realized  when  we  remember 
that  a  groove  connects  different  parts  of  a  bearing  and  that 
the  oil  film  pressures  are  different  at  different  places.  If 


we  link  two  spots  together  by  a  groove  we  cannot  easily 
maintain  different  pressures  at  the  two  ends,  since  the  groove 
acts  like  a  passage  external  to  the  bearing. 

In  a  splash  system  the  oil  groove  ought  to  run  lengthwise 
of  the  bearing  so  as  to  carry  oil  nearly  the  full  length,  and 
the  groove  should  be  located  at  the  point  of  minimum  oil 
pressure.  Here  it  will  not  interfere  with  lubrication,  since 
the  pressure  will  be  the  same  for  the  whole  length.  Diagonal 
grooves  are  disturbing  to  the  equilibrium  of  the  oil.  But 
there  is  a  difficulty  here,  this  being  that  the  point  of 
minimum  pressure  on  the  circumference  of  the  bearing  is 
changing  every  instant  as  the  direction  of  load  changes. 
This  means  that  a  number  of  grooves  linked  together  may 
be  better  than  a  single  groove,  despite  their  drawback. 

Need  Only  Central  Groove 

With  forced  lubrication,  however,  grooves  lengthwise  of 
the  bearing  are  seldom  necessary,  since  automobile  engine 
bearings  are  short  for  their  diameter.  Experiments  made 
by  R.  K.  Morcom,  the  head  of  the  first  manufacturing  firm 
in  Europe  to  build  high  speed  steam  engines  in  quantities, 
showed  that  the  power  absorbed  by  a  bearing  was  reduced 
as  the  quantity  of  oil  passing  was  increased.  This  probably 
is  due  to  two  things,  to  the  cooling  effect  of  the  extra  oil  and 
to  the  fact  that  a  big  flow  forced  through  means  that  the  oil 
film  is  thicker  and  the  danger  of  its  breakdown  less.  The 
result  of  Morcom 's  researches  showed  that  the  best  form 
of  oil  groove  where  lubrication  is  under  pressure  is  a  shal 
low  groove  right  round  the  middle  of  the  bushing  with  no 
longitudinal  grooves.  The  theory  of  the  effectiveness  of  this 
is  that  it  forms  a  reservoir  of  oil  under  pressure,  and  thus 
insures  a  direct  supply  at  whatever  point  on  the  circum- 
ference the  minimum  pressure  due  to  the  load  may  happen 
to  be  least  at  any  instant.  The  plain  circular  groove,  how- 
ever,  has  one  disadvantage,  this  being  that  it  will,  after  a 
time,  provoke  the  growth  of  a  ring  on  the  shaft.  To  over- 
come this  Morcom  staggered  the  upper  and  lower  halves  of 
the  groove,  this  giving  essentially  the  same  effect  as  the  plain 
groove  so  far  as  lubrication  is  concerned,  but  removing  any 
danger  of  uneven  wear  on  the  shaft. 

The  results  of  Morcom's  work  were  summed  up  in  a  paper 
read  in  England  as  long  ago  as  1910.  and  most  of  the  curves 
shown  here  are  taken  from  that  paper.  It  is  rather  remark- 
able that  nothing  of  the  same  character  seems  to  have  ap- 
peared since,  for  Morcom  admitted  that  his  research  could 
be  carried  much  further.  For  example,  he  stated  that  the 
flywheel  end  bearing  in  an  automobile  engine  might  need  a 
lengthwise  groove  as  well  as  the  central  ring,  in  order  to  per- 
mit enough  oil  to  be  passed  through,  but  the  exact  location 
of  such  an  additional  groove  and  Its  proportional  dimensions 
have,  so  far  as  the  present  writer  is  aware,  never  been 
studied  completely.  There  is  no  data  available  on  small 
bearings  under  alternating  load  with  different  groove  pro- 
portions and  fed  with  oil  under  different  pressures,  and  there 
is  an  opportunity  here  for  some  engineer  with  a  good  labora- 
tory to  do  some  most  valuable  work. 

Cylinder  Oiling  Separate  Problem 

Automobile  engine  lubrication  has  been  complicated  ter- 
ribly as  a  problem  by  the  need  for  using  the  same  oiling  sys- 
tem for  the  bearings  and  the  cylinders.  The  effect  of  the 
smoke  trouble  and  of  carbonization  has  been  to  cause  lubrica- 
tion systems  to  be  designed  for  the  cylinders  rather  than  for 
the  bearings,  and  this  has  perhaps  been  a  factor  in  restrain- 
ing proper  examination  of  the  subject  from  the  bearing  view- 
point. 

Ideally  we  should  design  our  lubrication  for  the  bearings 
and  care  for  the  cylinders  afterwards,  but  the  presence  of 
too  much  oil  in  the  cylinders  seems  so  very  difficult  to  pre- 
vent that  engineers  have  perforce  given  most  of  their  atten- 
tion to  what  ought  to  be  a  subsidiary  problem.  Thus  any  in- 
vestigations that  may  be  made  ought  to  be  independent  of 
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the  cylinders,  for  what  we  want  to  know  is  the  facts  regard- 
ing bearing  lubrication.  Once  having  these  we  can  proceed 
to  devise  means  for  caring  for  the  pistons. 

In  discussion  of  an  S.  A.  E.  paper  on  a  quite  different 
subject,  K.  W.  Zimmerschied  questioned  whether  we  might 
not  some  day  come  to  thermostatic  control  of  oil  temperature. 
That  we  shall  soon  have  an  almost  constant  water  tempera- 
ture both  winter  and  summer  seems  more  than  probable,  so 
having  thus  removed  one  variable,  it  is  not  unlikely  that  Mr. 
Zimmerschied's  suggestion  for  removing  another  may  be 
followed  out.  If  this  is  found  possible  in  a  commercial  way 
it  should  be  easy  to  discover  by  proper  tests  what  pressure 
variations  are  desirable  for  the  oil.   Pressure,  temperature 


and  load  are  all  connected  in  some  way.  To  get  the  lowest 
bearing  friction  they  must  all  be  proportioned. 

If  the  subject  of  bearing  lubrication,  here  briefly  outlined, 
waitB  the  attention  of  a  scientific  investigation,  there  are 
other  factors  which  are  purely  mechanical  and  do  not  require 
the  same  sort  of  laboratory  study.  One  is  the  relation  be- 
tween size  of  pump  and  of  oil  leads  to  provide  a  desired  flow 
at  a  desired  pressure,  and  the  other  is  means  for  keeping 
oil  away  from  the  cylinders.  Since  these  matters  are  sepa- 
rate altogether  from  the  theory  of  bearing  lubrication,  they 
are  better  considered  as  an  entirely  different  subject,  and  it 
is  the  writer's  intention  to  attack  this  phase  in  a  subsequent 
article. 


Herschell-Spillman  Co.  Manufactures  Water  Brake 


Brings  Out  Device  for  Testing  Automobile  Engines 


Q<  EVERAL  times  during  the  last  year  The 
*J    Automobile  has  been  in  receipt  of  in- 
quiries concerning  water  brakes  for  testing 
automobile  engines.    It  appears  that  hitherto 
the  demand  for  such  devices  has  considerably 
exceeded  the  supply.    One  of  the  most  recent 
firms  to  place  a  dynamometer  of  this  type  on 
the  market  is  the 
Herschell  -  Spillman 
Co.,    North  Tona- 
wanda,  N.  Y.,  maker 
of    the  Herschell- 
Spillman  engines. 
The  instrument  con- 
sists of  a  double  ro- 
tating turbine  with 
two  stationary  mem- 
bers and  two  revolving  ones.  Water  enters  the 
brake  through  holes  in  the  stationary  turbine 
blades  and  the  passage  of  water  from  the  sta- 
tionary to  the  revolving  parts  and  back  again 
into  the  stationary  ones  is  controllable  by 
opening  and  shutting  sluices.    When  the  pas- 
sages are  wide  open  the  load  is  at  a  maximum. 


The  whole  apparatus  is  mounted  upon  roller 
bearings  and  provided  with  arms  to  which 
weights  can  be  attached  in  measuring  the 
torque  and  the  instrument  is  used  exactly  like 
an  electric  dynamometer.    One  size  is  being 
made,  this  being  capable  of  handling  the  out- 
put of  a  6*4  by  6  in.  six-cylinder  engine.  It 
weighs  350  lb.  and 
measures  8  ft.,  2  in. 
from  tip  to  tip  of 
the    two    arms,  as 
shown  in  the  accam- 
panylng  illustration. 

Besides  being  use- 
ful for  testing  auto- 
mobile engines,  the 
Herschell  -  Spillman 
water  brake  may  be  employed  to  great  ad- 
vantage  by    manufacturers   of  carbureters, 
magnetos,  battery  ignition  systems,  etc.,  in 
ascertaining  the  relative  efficiency  of  their 
devices  at  different  engine  speeds  and  under 
various  conditions.   Large  service  stations  and 
repair  shops,  will  also  find  it  useful. 


Two  New  Models  on  Daniels  Eight  Chassis 


Below  I*  the  four-pasienger  Daniels  eight. cylln- 
dtr  model  which  has  an  aide  between  the  front 
•eat*.  Note  the  unusual  line*  of  the  top  which 
hai  a  rounded  effect  at  the  rear,  and  alio  the 
large  overhang  of  the  fenden 


Above  la  the  new  speedster  model 
mounted  on  the  eight-cylinder  Oanieta 
chassis.  The  alantlng  wlndahield,  elop- 
ing rear  deck  and  spare  tire  carried  at 
the  rear  aid  in  creating  an  Impression 
of  racy  Mnea.    Note  step  beside  buffer 
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Standardization  in 
Detroit  Electric 


Car  Lightened,  Tire  Size  Re- 
duced, and  Spring  Suspension 
is  Changed  to  Semi-Elliptic 


Model  68  Detroit  Electric 
brougham  eelllng  for  $1,776 


Plan  view  of  the  chaaela  Illustrating  the  motor  mounting, 
controller  act  and  layout  of  wiring 


STANDARDIZATION  and  all  that  quantity  production  in- 
fers have  resulted  in  a  reduction  of  $1,100  in  2  years 
in  the  price  of  Detroit  Electrics  made  by  the  Anderson 
Electric  Car  Co.,  Detroit,  Mich.  The  cuts  last  year  were  from 
3600  to  $725  below  the  former  cost,  and  this  year  $500  ad- 
ditional has  been  taken  off  the  selling  price  without  lowering 
the  quality  of  the  product,  but  simply  by  applying  the  rules 
of  scientific  manufacture  on  a  quantity  basis. 

The  reduction  in  price  has  been  made  possible  by  increas- 
ing largely  the  supply  of  up-to-date  automatic  and  semi-auto- 
matic machinery,  by  using  the  chain  method  of  production 
and  by  standardizing  the  product  through  the  elimination  of 
a  wide  variety  of  options  in  color,  upholstery,  finish,  etc.  The 
only  changes  in  the  specifications  outside  of  the  fewer  options 
are  a  reduction  in  tire  size  from  34  by  4 H  to  33  by  4 Vi,  a 
change  in  the  spring  suspension  from  elliptic  rear  to  semi- 
elliptic  all  around  and  a  reduction  in  the  size  of  brakes  and 
some  of  the  dimensions  due  to  the  elimination  of  considerable 
overweight  in  the  construction  of  the  body.  In  spite  of  the 
great  reduction  in  price  this  year,  from  $2,275  to  $1,775,  there 
was  no  apparent  difference  in  the  exterior  of  the  cars  with 
the  exception  that  the  side  lamps  are  eliminated  on  the  new 
model  and  the  running  lights  incorporated  in  the  head  lamps. 

Two  Chaaais  Models 

The  more  expensive  chassis  is  continued,  thereby  giving 
the  Anderson  company  two  chassis  models  in  place  of  one  last 
year.  The  leader,  however,  will  be  the  new  model  which  is 
known  as  68  and  which  is  the  product  that  is  being  put  out 
on  a  quantity  basis. 

One  of  the  important  changes  which  has  lowered  the  price 
of  the  car  and  has  made  it  lighter,  giving  a  considerable  ad- 
vantage in  mileage  rating,  is  the  use  of  leather  roof  in  place 
of  the  sheet  aluminum.  Weight  has  also  been  saved  by  the 
use  of  Hotchkiss  drive,  in  the  semi-elliptic  spring  and  in  the 
smaller  wheels  which  have,  however,  the  same  section  di- 
ameter of  tire.  The  difference  of  weight  is  reflected  in  the 
smaller  battery  which  is  a  forty-two-cell,  thirteen-plate  in 
place  of  a  forty-two-cell,  fifteen-plate  which  gives  the  same 
mileage  as  in  the  more  expensive  model.  Some  of  the  details 
on  the  new  body  are  weight  savers  also,  as  they  are  in  the 
line  of  greater  simplicity.  A  good  example  of  this  is  in  the 
rear  corners  of  the  body  which  were  formerly  equipped  with 
windows,  while  in  the  model  68  these  are  not  installed. 

Pressed  Steel  Used 

Pressed  steel  is  used  in  the  structural  work  on  the  model 
68  chassis,  all  the  assembling  being  done  in  the  Anderson 
factory.  The  cross  members,  brackets,  and  gusset  plates  are 
hot-riveted  with  automatic  hammers  to  the  side  frame  mem- 
bers.   The  cross  members  are  designed  to  carry  the  electric 
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motor  and  the  driving  units  which  are 
assembled  upon  it.  The  motor  is  bolted 
to  the  frame  in  the  center  and  the  battery 
equipment  is  equally  divided.  Twenty- 
one  cells  of  this  are  in  front  and  twenty- 
one  in  the  rear,  giving  a  balanced  car 
with  the  weight  on  the  front  and  rear 
axles  approximately  equal. 

Wiring  on  Chassis 

One  of  the  assembly  features  of  note 
is  that  all  the  wiring  is  made  up  in  a 
standard  form  before  it  is  assembled  to 
the  chassis  by  special  cleats.  The  entire 
wiring  with  the  exception  of  the  body 
lights  is  carried  on  the  chassis. 

Timken  bearings  are  used  in  the  wheels 
with  ball  bearings  for  the  steering  parts 
and  at  the  knuckles.  The  friction  points 
in  the  majority  of  instances  are  equipped 
with  self-lubricating  bushings  and  the 
others  with  grease  and  oil  cups  acces- 
sibly located.  The  standard  tire  equip- 
ment is  the  Goodrich  Silvertown  cord. 

High-ribbed  jars  are  used  in  the  new 
Detroit  Electric  batteries.  These  ribs 
are  sufficiently  high  to  hold  all  the  active 
material  which  will  come  off  the  plates 
during  their  normal  life,  thus  making  a 
non-wash  battery,  or  one  that  does  not 
require  washing.  The  purpose  of  this  is 
to  give  the  user  more  total  life,  as  some 
of  the  active  material  is  always  lost  during  the  washing. 

Weight  is  saved  in  the  battery  by  making  it  the  thin-plutc 
type.  It  has  been  found  that  the  thin  plates  give  about  the 
same  capacity  as  the  thick  plates  formerly  used,  since  it  i 
only  the  surfaces  of  the  plates  which  really  form  the  active 
working  parts  and  capacity  is  a  question  of  area  rather  than 
plate  volume.  With  the  less  weight  per  plate  the  new  bat- 
tery has  a  greater  capacity  per  pound  than  was  possible  with 
the  old  construction.  More  plates  can  be  placed  in  each  jar, 
thus  reducing  the  current  used  per  plate  and  adding  to  the 


Above — Andersen  Electric  motor  used  In  Detroit  Elec- 
tric c»r.    Below—  Assembly  ot  eight-fingered  controller 


Detail!  of  rear  axle  and 
propeller  ehaft,  together 
with  brake  auembly 
uted  on  the  new  Detroit 
Electric  telling  for  11, 775 


life  of  the  battery.  The  Anderson  company  now  guarantees 
a  battery  for  8000  miles  or  2  years  normal  service.  The 
capacity  of  the  Model  68  with  thirteen  plates,  six  positive 
and  seven  negative,  is  160  amp.  hr.  The  battery  is  located 
under  the  hoods,  front  and  rear,  so  that  it  is  easily  accessible 
for  filling,  etc.  It  can  be  removed  by  loosening  the  hold-down 
bolts. 

A  series-wound  motor  of  slow  speed  characteristics  is  used 
on  Model  68.  The  feature  of  a  series  motor  is  that  the  torque 
increases  with  the  load,  and  the  electric  car  is  thus  enabled 
to  increase  its  output  to  accommodate  adverse  road  con- 
ditions. By  using  the  slow  speed  motor,  reduction  gears 
have  been  eliminated  with  a  saving  of  weight  and  an  in- 
crease in  transmission  efficiency. 

Motor  90  Per  Cent  Efficient 

Hess-Bright  bearings  are  used  for  the  armature  and  as 
these  are  packed  in  grease  they  require  minimum  attention. 
There  are  four  sets  of  carbon  brushes  distributed  on  a  com- 
mutator of  large  area  giving  a  high  current  carrying  ca- 
pacity. The  efficiency  of  the  motor  is  said  by  the  Anderson 
engineers  to  be  90  per  cent  at  normal  running  speed,  this 
efficiency  being  obtained  by  using  a  large  amount  of  copper. 

Five  speeds  forward  are  supplied  by  the  drum  type  of  con- 
troller. This  is  a  finger-and-blade  design  of  large  size  to 
carry  the  heavy  current  resulting  from  overloads.  As  an 
additional  safety  precaution  there  is  a  self-lubricating  felt 
oiler  which  rubs  against  the  contacts  on  the  controller,  keep- 
ing them  continually  lubricated.  Refinement  of  design  has 
cut  the  number  of  fingers  on  the  controller  to  eight,  and 
this,  together  with  the  fact  that  the  reverse  switch  aud  cut- 
out switch  are  both  mounted  in  the  same  housing  as  the  con- 
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troller,  has  added  simplicity  and  reduced  weight.  The  con- 
troller is  assembled  underneath  the  rear  seat  and  is  covered 
by  a  dust-proof  housing. 

For  the  main  circuits  No.  1  wires  are  used  and  all  the 
leads  are  short,  as  the  motor,  controller,  cut-out  and  reverse 
switch  are  close  together.  In  assembling  the  wires  taper 
terminals  are  used  sweated  to  the  wires.  These  terminals 
fit  into  taper  sockets  and  are  screw-fastened. 

Direct  drive  through  a  short  propeller  shaft  with  two 
universals  transmits  the  power  to  the  three-quarter  floating 
axle,  the  drive  being  through  spiral  bevel  gears.  Two  sepa- 
rate sets  of  brakes  are  provided,  those  on  the  rear  hubs  being 
internal  expanding,  1G  by  2%  in.,  and  these  are  operated  by 
pedal.  To  the  left  of  the  brake  pedal  is  a  small  pedal,  pres- 
sure on  which  locks  the  hub  brakes  and  automatically  cuts 
off  the  power.  This  is  for  use  when  parking  the  car.  The 
second  brake  operates  on  the  motor  and  is  applied  by  a 
slight  backward  movement  of  the  control  lever  so  that  the 
motion  for  shutting  off  the  power  and  applying  the  brakes  is 
continuous. 

In  controlling  the  car,  the  operating  levers  are  mounted 
at  the  side  of  the  rear  seat,  in  parallel  position,  one  above 
the  other.  The  longer  lever  is  operated  by  the  right  hand 
and  is  for  steering  the  car.    The  shorter  lever  controls  the 


speed.  When  the  driver  leaves  the  car  these  levers  may  be 
turned  up  out  of  the  way  and  locked,  preventing  theft. 
Speeds  of  from  6  to  25  m.p.h.  are  available,  and  the  mileage 
per  charge  is  between  75  and  100. 

In  finish  and  equipment,  the  electric  brougham  affords  a 
vehicle  of  fine  appearance.  The  fenders  are  pressed  steel, 
oval-crowned  designed  and  are  skirted  to  the  body,  protect- 
ing it  against  mud.  The  standard  painting  is  cobalt  blue 
with  white  stripes.  The  wheels  arc  painted  in  white,  cream, 
red  or  blue,  as  specified.  The  upholstery  offers  a  selection 
of  three  designs  of  whip-cord.  It  is  Turkish  type  with  deep 
cushions  padded  with  curled  hair.  With  the  100-in.  wheelbase 
chassis  a  capacity  of  four  passengers  is  provided. 

Body  features  have  always  been  carefully  looked  after  in 
electrics  and  the  new  Detroit  incorporates  a  number  of  com- 
fort features.  There  is  an  upholstered  package  box  in  the 
left  front  corner  which  may  also  be  used  as  a  passenger 
seat.  In  summer  weather  the  windows  may  be  lowered  by 
a  patent  device;  and  the  door  windows  are  sashless  and  are 
operated  by  a  lever  from  the  inside.  The  seat  widths  are 
generous,  the  rear  seat  being  49  in.  with  18  in.  depth,  the 
door  opening  24  in.,  and  the  distance  from  the  front  to  the 
rear  window,  63  in.  Houk  wire  wheels  are  furnished  ex- 
clusively on  this  model. 


Amesbilt  All-Season  Cloverleaf  for  Fords 


Above  It  a  Mating  dia- 
gram of  the  new*  Ames* 

bllt  cloverleaf  for  Fords, 
showing  the  ample  leg- 
room  and  comfortable 
■nape  of  teats.  Note  how 
■eat  beside  driver  reverse* 

At  the  right  I*  the  com- 
plete body  on  ■  Ford 
chassis  with  aide  panel* 


"TVESIGNED  to  render  possible  mount- 
ing  an  up-to-date  streamline  four- 
passenger  all-season  cloverleaf  body  on 
a  Ford  chassis,  the  Amesbilt  construction 
illustrated  herewith  has  been  brought 
out  by  the  F.  A.  Ames  Co.,  Owenaboro, 
Ky.  As  shown  in  the  diagram,  measure- 
ments have  been  arranged  to  provide 
ample  leg-room  and  comfortable  seating, 
the  seat  beside  the  driver  being  revers- 
ible without  sacrificing  rigidity.  Top  and 
side  panels  are  removable  but  are  se- 
curely fastened  so  that  rattling  is  pre- 
vented. A  special  streamline  hood  and 
radiator  shell  for  1917  Fords  is  fur- 
nished, with  other  designs  for  previous 
models.  Windows  are  plate  and  are 
watertight  and  noiseless,  the  upper  part 
in  the  doors  lowering  into  a  felt  channel. 
Skirts  on  fenders  and  body  make  tn- 
closure  complete,  including  front  and 
rear.  Upholstery  is  in  cloth,  whip-cord 
or  leather.  Electric  side  lights  are 
standard,  with  colonial  lamps  for  $10 
extra.   The  body  lists  at  $325. 


At  the  right  la  the  Amesbilt  cloverleaf 
with    aide    panels    removed    for  warm 
weather  driving.     Note  straight  line*  of 
body  and  dome  light  in  top 
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Chassle  of  the  Murray  eight,  showing  the  mounting  of  the  unit  power  plant,  position  of  storage  battery,  rear  fuel  tank  and  tire  carrier  and 

the  layout  of  the  double  exhaust  line 


Murray  Eight  Has  Custom  Style 

Standard  Units  Used  in  Substantial  Chassis — Appear- 
ance Is  Distinctive    Equipment  Is  Very  Thorough 


THE  avowed  aim  of  the  Murray  Motor  Car  Co.,  Pittsburgh. 
Pa.,  in  designing  the  Murray  eight  has  been  to  pro- 
duce a  car  of  broadly  conventional  design  but  with  a  dis- 
tinctiveness of  appearunce  and  a  general  soundness  of  con- 
struction in  excess  of  the  normal.  It  is  a  powerful  car  and 
everything  about  it  is  after  the  custom-built  style,  the  equip- 
ment being  exceptionally  thorough,  and  the  price  of  $2,500 
includes  the  option  of  finish  in  any  color. 

The  power  plant  consists  of  a  Herschell-Spillman  engine. 


Two  body  styles  obtainable  on  the  Murray  eight-cylinder  chassis  for  12,600.    The  European 
Influence  Is  evident  throughout  the  general  design  of  both  cars 


WVt  by  5  in.,  which  is  claimed  to  have  a  b.  hp.  of  76,  and  a 
Covert  three-speed  gcarset,  the  clutch  being  a  Borg  &  Beck 
dry  disk.  The  axles  are  both  Timken,  the  floating  pattern 
being  used  at  the  rear,  and  Hotchkiss  drive  is  used,  the  rear 
springs  being  three-quarter  elliptic.  The  electrical  units 
include  Westinghous*  generator  and  starting  motor  with 
100  amp.-hr.  battery  and  ignition  is  furnished  by  a  Dixie 
magneto. 

Rigidity  has  been  aimed  at  in  designing  the  frame,  which 
is  of  deep  section,  and  it  is  dropped 
a  little  to  fcive  a  low  body  position. 
ae^BsffjBj    The  wheelbase  of  the  chassis  is  128  in. 

and  34  by  4V4-in.  Goodrich  Silvertown 
cord  tires  are  fitted  as  standard  equip- 
ment. The  smaller  details  of  the 
chassis  equipment  include  a  Zenith  du- 
plex carbureter  with  a  Stewart  vac- 
uum feed  from  a  tank  at  the  rear  end 
of  the  chassis.  The  general  equipment 
comprises  every  minor  detail  as  well 
as  such  important  features  as  an 
electric  clock,  a  power  tire  pump, 
Hartford  shock  absorbers  and  a 
Boyce  Moto-Mcter. 

Chassis  Price  $2,000 

The  chassis  can  be  obtained  without 
body  for  $2,000  and  any  sort  of  body 
is  provided  that  may  be  called  for,  the 
illustrations  showing  a  touring  and  a 
roadster  obtainable  for  the  $2,500 
figure.  It  will  be  observed  that  the 
general  scheme  of  the  hood  and  body 
gives  a  European  effect,  making  the 
car  instantly  recognizable. 

Wheels  are  wood,  of  the  artillery 
type,  with  the  front  wheels  cambered, 
this  constituting  standard  equipment, 
although  wheels  of  other  styles  may 
be  fitted. 
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Criticizes  Vacuum  Brake — Overlooks  Important  Feature 


By  H.  M.  Brayton 


S  a  student  of  mechanical  engineering,  I  wish  to  submit 
the  following  criticism  based  on  the  article  which  ap- 
peared in  The  Automobile  for  Nov.  2,  1916.  on  the  design 
of  a  vacuum  brake  for  automobiles  by  the  Prest-O-Lite  Co. 
of  Indianapolis,  Ind. 

The  vacuum  brakes  designed  by  the  Prest-O-Lite  Co.  seem 
to  be  inadequate  to  meet  all  the  requirements  demanded  of 
a  power  brake  for  this  class  of  work.  Foremost  among  the 
faults  of  this  apparatus  is  the  fact  that  the  brake  is  of 
absolutely  no  value  unless  the  engine  is  running.  It  very 
often  happens  that  the  automobilist  in  descending  a  long 
grade,  wishes  to  save  fuel  by  allowing  his  engine  to  stop 
entirely.  He  could  not  do  this  unless  his  car  was  equipped 
with  another  brake  and  unless  this  vacuum  brake  will  in  itself 
cover  all  needs  its  field  of  usefulness  must  be  very  greatly 
reduced. 

In  heavy  traffic  where  the  surroundings  are  noisy  it  often 
happens  that  the  engine  will  stop  when  the  clutch  is  released 
and  the  driver  be  unaware  of  it.  The  brake 
fail  with  good  chances  for  a  smash-up  and 

In  the  article  mention  is  made  that  a  difference  of  pressure 
of  10  lb.  is  available  from  the  suction.  I  wish  to  show  that  in 
the  average  car  with  a  volume  ratio  of  3  to  1  we  have,  assum- 
ing Boyle's  law  to  hold  and  an  isothermal  suction,  that 

PV      14.7x1  _  , 

P=-aua       „     =4.9  lb.  absolute 
V*  3 

when  P  and  V  are  the  pressure  and  volume  respectively,  at 
the  beginning  of  the  suction  stroke  and  f,  V  the  same  quan- 


tities at  the  end  of  the  suction  stroke.  This  shows  that  the 
theoretical  limit  with  this  volume  ratio  is  14.7  —  4.9  =  9.8  lb. 
difference  of  pressure  available  for  the  brake. 

It  is  a  well-known  fact  that  gas  engines  nearly  always 
exhaust  above  atmospheric  pressure,  and  so  it  seems  unlikely 
that  the  theoretical  limit  could  be  reached  in  practice.  How- 
ever, the  lower  pressure  could  readily  be  multiplied  by 
leverage. 

A  cylinder  7  in.  in  diameter  seems  rather  crude  and  takes 
up  altogether  too  much  space  with  this  size,  and  a  stroke  of 
4  in.,  the  volume  of  which  must  be  reduced  in  pressure  before 
the  full  force  can  be  exerted  on  the  brake  is  very,  large  and 
an  appreciable  time  would  be  required. 

The  control  valve  is  indeed  an  ingenious  mechanism,  and 
if  the  suction  were  only  more  reliable  this  brake  would  have 
a  wide  field  of  usefulness,  especially  in  heavy  work  such  as 
heavy  touring  cars  and  trucks. 

Editor's  Note— Mr.  Brayton  appears  to  have  overlooked 
the  fact  that  this  brake  must  operate  as  long  as  the  gear  is 
engaged  and  the  car  moving.  When  coasting  with  the  clutch 
out  if  the  engine  stopped  it  would  only  be  necessary  to  let 
in  the  clutch  to  obtain  suction  immediately. 

Regarding  the  pressure  available,  running  with  the  throttle 
shut  in  the  idle  position  the  pressure  in  the  cylinder  at  the 
end  of  the  exhaust  stroke  would  not  be  above  atmospheric. 
As  to  the  size  of  the  cylinder,  this  is  by  no  means  so  large  as 
a  muffler  and  on  most  chassis  there  is  plenty  of  room  for  it. 
since  it  can  be  mounted  almost  anywhere. 


Melting  Scrap  Aluminum  a  Difficult  Operation 

rTIHE  melting  of  aluminum  scrap,  particularly  chips  from  The  results  of  the  tabulation,  which  indicate  that  15  per 

machine  shops,  might,  to  the  uninitiated,  appear  a  very  cent  was  machined  off,  were  so  at  variance  with  the  estimates 

simple,  process.    How  difficult  it  is  to  perform  without  ex-  cited  that  the  matter  was  taken  up  with  the  makers  of  a 

cessive  loss  through  oxidation  is,  however,  made  abundantly  car  in  the  $2,000  class,  who  state  that  on  that  car  there  are 

clear  by  Bulletin  108  recently  issued  by  the  Bureau  of  Mines.  used  forty-seven  aluminum  parts  which  are  machined,  the 

This  bulletin  has  eighty-eight  pages  devoted  entirely  to  this  total  weight  of  the  rough  castings  used  per  car  being  166.19 

matter.    The  book  is  very  interesting  reading  even  to  an  lb.    The  loss  per  car  in  chips  is  25.15  lb.,  or  15.1  per  cent, 

engineer  not  too  closely  acquainted  with  foundry  practice  The  weights  were  taken  on  the  average  of  a  number  of  like 

and  in  it,  in  addition  to  much  very  valuable  information,  parts,  in  some  cases  as  many  as  fifty  being  weighed.  On 

there  are  some  interesting  figures  regarding  the  quantity  of  the  basis  of  15  per  cent  of  metal  machined  off,  the  yearly 

aluminum  absorbed  by  the  automobile  industry.    It  is  stated  production  of  chips  from  aluminum  castings  in  the  United 

that  a  conservative  estimate  of  the  amount  of  aluminum  States  will  then  run  between  3,000,000  and  3,750,000  lb.  If 

employed  in  automobile  manufacture  in  the  United  States  20  to  30  per  cent  of  this  amount  is  unnecessarily  lost,  then 

from  July  1,  1914,  to  June  30,  1916,  was  50,000,000  lb.  600,000  to  1.125,000  lb.  of  aluminum  alloys  worth  16  to  25 

The  percentage  machined  off  from  a  rough  aluminum  cast-  cents  per  pound,  based  on  the  average  market  quotations  in 

ing  in  the  finishing  process  seems,  from  data  obtained  by  the  normal  times,  is  lost. 

writer,  to  average  about  15  Per  cent,  a  figure  which  is  much  PROPORTION  OF  metal  machined-off  aluminum 

higher  than  was  estimated  ottnand  by  several  people  con-  castings 

nected  with  the  automobile  and  aluminum  casting  industries,  Weight  Weight  Percentage 

>.                                i  o  .    a              .     («,         ■  a    ,          i  of  of       of  metal 

Whose  guesses  averaged  3  to  4  per  cent.    The  writer  s  result  Rough    Finlihed  machined 

was  reached  by  weighing  rough  and  finished  castings  at  an  caatlng  pour.de'  Po'nde'  Percent 

automobile  plant  making  a  car  in  the  $700  to  $800  class,  and  .:ear  «r.,i  tn.nxmlfi.ion  cao*   Is.so       24.50  14 

by  weighing  rough  and  finished  castings  made  for  various  uuake^ipe'fM^'i^yMndJr  rootnrT?.'!     B.'oo        4.80  " 

other  motor  car  manufacturers  at  an  aluminum  foundrv,  •;«»'  ra»*  Jor  »mi»11  m"'or   J  f2        ™l>  *J 

—US.  .u     .    _M    -u  ...    1-  ,u                              .  i  *  Ci  nr  <ni«o  for  very  smiill  tnolor   l.aS  1.J0  t 

with  the  results  shown  in  the  accompanying  table.  .YanStrnl*  for  eight-cylinder  motor....    J4.00       RO  W)  14.1 
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Self-Oiling  Bushing's  Many  Uses 

Automobile  Industry  Will  Employ  5,000,000  During  1917 


PROBABLY  few  people  are  aware  that  the  impregnated 
.  self-lubricating  bearings  which  are  now  used  so  ex- 
tensively for  light  duty  parts  in  automobiles  are  quite 
an  old  idea.  Probably  it  is  also  seldom  realized  what  a  very 
large  quantity  of  such  bearings  are  now  being  used  by  thu 
automobile  industry.  The  Bound  Brook  Oil-Less  Bearing 
Co.,  Bound  Brook,  N.  J.,  will  supply  nearly  5,000,000  bearings 
of  this  sort  solely  for  use  on  automobiles  and  trucks  during 
1017,  this  figure  including  the  outputs  of  both  bronze  bush- 
ings with  a  special  form  of  graphite  insertion  and  wood 
bushings  which  are  impregnated  with  graphite. 

The  original  Bound  Brook  bearing  was  designed  for  use 
on  electric  trolley  wheels,  where  the  difficulty  of  lubrication 
was  a  serious  trouble.  The  first  batch  of  bronze  bushings 
with  graphite  insertion  was  supplied  for  this  purpose  in  188H 
and  the  output  of  trolley  bushings  alone  is  now  in  excess  of 
a  million  a  year. 

Broadly  speaking,  the  oilless  bearing  is  valuable  for  two 
different  classes  of  service.  For  parts  with  only  occasional 
small  motion,  such  as  for  the  mounting  of  brake  shafts,  etc., 
a  graphite  insertion  keeps  the  surfaces  in  good  condition  and 
provides  all  the  lubrication  necessary,  continuing  to  do  this 
for  a  very  long  time.    It  '»  even  inadvisable  to  oil  them  be- 


cause oil  attracts  dust,  which  it  may  transfer  to  the  rubbing 
surfaces,  while  the  graphite  has  no  such  tendency. 

The  other  sphere  of  usefulness  is  in  cases  where  a  mod- 
erately light  duty  bearing  will  normally  have  a  supply  of 
oil,  but  may  be  allowed  to  run  dry.  A  prominent  example 
of  this  sort  of  application  is  the  spindle  of  a  starting  motor. 
This  is  supposed  to  be  lubricated  but  is  often  neglected.  To 
use  ball  or  roller  bearings  would  be  needlessly  extravagant 
for  a  part  of  which  only  runs  for  such  very  brief  periods.  A 
Bound  Brook  bearing  can  be  neglected  even  more  carelessly 
than  a  ball  bearing,  because  the  latter  requires  to  be  protected 
from  damp  which  would  not  injure  the  impregnated  hushing. 

Quito  a  different  part  which  it  is  difficult  to  supply  with 
oil  or  grease  successfully  is  the  thrust  collar  used  for 
throwing  out  the  clutch.  Here  again,  we  have  an  example  of 
occasional  use  and  the  graphite  inserted  in  the  bronze  is  able 
to  care  for  the  lubrication  unaided.  Steering  gears,  pump 
shafts  and  many  other  applications  will  suggest  themselves, 
and  the  illustrations  give  an  idea  of  the  many  types  of  bush- 
ings made  for  automobile  applications. 

The  wood  bushing  which  is  impregnated  right  through  has 
a  sphere  of  usefulness  distinct  from  the  bronze  bushing  with 
graphite  insertion.    Naturally  the  wood  will  not  stand  up 


Bound  Brook  phoaphor  bronze  naif-lubricating  buehlnge  and  clutch  forki;  the  six  pieces  on  the  right  arc  Nigrum  wood  bushings 
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under  the  same  pressure  per  square  inch  that  can  be  sup- 
ported by  the  bronze,  but  wherever  sufficient  area  is  obtain- 
able it  can  be  employed  because  it  may  be  oiled  without  pro. 
during  any  distortion.  This  probably  is  because  the  pores  of 
the  wood  are  completely  filled  during  the  impregnation,  the 
bearings  being  finish-machined  after  that  process. 

Experiments  in  shackle  pin  bushing  have  shown  that  the 
wood  is  a  much  better  material  than  the  bronze,  provided  the 
spring  eye  is  large  enough  to  admit  a  bushing  of  such  size 
that  it  will  be  certain  not  to  split.  Where  movement  is  oscil- 
latory and  only  over  a  very  small  angle,  the  graphite  in  the 
bronze  bushings  does  not  seem  to  spread  very  effectively; 
there  should  be  a  movement  of  something  like  30  deg.  to 
keep  the  bronze  bushing  in  the  best  condition,  but  the  wood 
bushing  is  not  limited  in  this  respect 

It  is  also  highly  probable  that  many  uses  will  be  found  for 
Nigrum  material,  as  this  impregnated  wood  is  called,  in 
forms  other  than  that  of  a  cylindrical  bushing;  as  an  ex- 
ample experiments  are  being  made  with  slip  blocks  on  textile 
machines.  The  impregnated  wood  can  be  cut  into  any  Hhape 
and  the  machining  is  cheap. 


The  process  of  manufacture  of  both  the  bronze  and  wood 
bushings  is  very  simple.  The  wood  is  brought  roughly  to 
size  and  is  then  soaked  in  a  solution  containing  graphite, 
after  which  it  is  subjected  to  a  secret  process,  where  fairly 
high  temperature  and  pressure  are  applied  simultaneously. 
After  this  treatment  the  parts  are  finish-machined  and  re- 
quire nothing  further  done  to  them.  The  wood  used  is  iron- 
wood,  this  having  proved  the  hardest  wood  that  can  be  im- 
pregnated with  certainty. 

In  making  the  bronze  bushes,  the  grooves  which  are  after- 
ward filled  with  the  graphite  compound  are  cast,  since  some 
"tooth"  is  needed  to  hold  the  compound  during  manufacture. 
The  bushes  are  finished  completely  before  they  are  loaded, 
und  to  load  them  the  bush  is  filled  with  a  pasty  mixture  of 
graphite  and  a  plunger  is  then  driven  through,  forcing  out 
the  excess  and  ramming  the  groove.  After  this  follows  sub- 
jection to  pressure  and  temperature,  the  details  of  which 
process  are  jealously  guarded,  this  being  followed  by  baking 
in  ovens.  The  final  process  is  to  push  through  a  plunger 
which  removes  any  surplus  lubricating  compound  and  still 
further  consolidates  what  is  in  the  grooves. 


Baker  Steel  Wheel  Has  Tension  Spokes 


T  NVENTORS  of  steel  wheels  are  aiming  at  cheap  produc- 
tion,  good  appearance,  strength  and  convenience.  The 
new  Baker  steel  wheel  seems  one  of  the  happiest  combina- 
tions of  all  four  qualities. 

The  raw  material  consists  of  a  disk  of  thin  sheet  steel. 
The  first  operation  is  to  punch  out  a  number  of  pieces,  so  as 
to  leave  a  set  of  spokes,  joining  the  rim  to  the  center.  Then 
every  alternate  spoke  is  cut  off  at  its  inner  end  where  it 
joins  the  center  piece.  This  gives  two  sets  of  spokes,  one 
set  joined  together  at  both  ends,  and  one  set  with  the  inner 
ends  free.  The  second  set  are  then  bent  sideways  and  their 
ends  riveted  to  a  steel  stamping  consisting  of  a  disk  with  a 
hub  piece  pressed  out  from  it,  the  "hub"  being  welded  or 
otherwise  secured  to  the  center  of  the  original  disk;  and 
thus  we  have  a  complete  wheel  needing  only  the  attachment 
of  the  rim.  Any  form  of  demountable  rim  can  be  used  and 
any  kind  of  hub  design. 

A  special  rim  has  been  designed  for  this  wheel,  this  being 
cut  through  at  a  point  opposite  the  valve  hole,  and  a  turn- 
buckle  used  for  contracting  it,  this  being  the  only  part  that 
has  to  be  unscrewed  for  detaching  the  rim;  there  are,  of 
course,  some  studs  or  dowels  to  take  the  drive. 


Plans  are  well  advanced  for  the  manufacture  of  the  wheel 
on  a  large  scale,  both  for  passenger  cars  and  trucks.  The 
inventor  is  E.  K.  Baker,  of  demountable  rim  fame,  and  the 
patents  are  held  by  a  new  corporation,  the  Baker  Wheel  and 
Rim  Co.,  Chicago. 


Example!  of  finished  Biker  wheels 


SKetche*  showing  the  construction  of  the  Baker  eteel  wheel  and  a  few  variations  upon  the  baetc  Idea  of  the  device 
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Lower  Fuel  Is  Greatest  Car- 
bureter Problem 

Increased  Heat,  Better  Atomization  and 
Higher  Jet  Velocities  the  Remedies— Few 
New  Models  But  Many  Refinements 

By  J.  Edward  Schippcr 


ONE  consideration,  the  descending  grade  of  fuel,  stands 
out  so  prominently  as  an  influence  of  carbureter  de- 
sign for  1917,  that  everything  else  is  insignificant  by 
comparison.  Mechanically,  every  manufacturer  of  car- 
bureters has  a  different  solution  for  the  problem.  From 
an  engineering  standpoint,  however,  there  are  just  three 
classifications  of  the  methods  used  to  meet  the  issue.  These 
are,  in  the  order  of  importance,  heat,  atomization  and  veloc- 
ity. The  latter  two  are  correlated  to  a  certain  extent,  but 
as  will  be  seen  by  a  study  of  the  different  types,  there  is  a 
distinction. 

There  is  a  great  amount  of  uncertainty,  and  has  been  for 
some  time,  regarding  the  matter  of  where  the  carbureter 
manufacturer  ends  and  the  car  manufacturer  begins  in  meet- 
ing the  requirements  of  the  heavy  fueL  There  is  no  doubt 
but  that  the  problems  of  carburetion  and  intake  manifold 
design  are  bound  closely  together.  In  fact,  the  best  car- 
bureter made  will  show  poor  results  on  an  engine  with  an 
improper  manifold.  Hence  the  improvements  which  have 
been  made  by  the  engine  and  car  designers  in  this  respect 
have  advanced  the  art  of  carburetion  in  its  broad  sense. 

No  Change  in  Fundamentals 

A  year  ago,  in  its  review  of  the  subject  of  carburetion, 
Tub  Automobile  gave  a  complete  classification  of  the  types 
of  carbureters  used  on  American  cars.  The  elapsed  period 
has  seen  no  change  in  these  fundamentals;  they  remain  the 
same,  and  yet  it  can  be  said  that  the  art  of  carburetion  has 
gone  forward  in  the  past  year  because  the  instrument  is  now 
coping  with  conditions  which  are 
far  more  difficult  than  they  were 
then.  The  improvements  are 
largely  in  detail.  The  details  of 
manifold  design,  and  of  car- 
bureter arrangement  which  have 
been  improved  all  line  themselves 
under  one  of  the  methods  of  bet- 
terment mentioned  above;  heat, 
atomization  or  velocity. 

Manufacturers  of  cars  demand 
from  the  carbureter  manufacturer 
what  the  public  demands  of 
them.  They  are  asking,  in  spite 
of  the  heavier  fuel,  for  more  ac- 
celeration, better  and  quicker 
starting  on  frosty  mornings,  bet- 
ter low-speed,  high-gear  perform- 
ance, greater  economy,  lower 
idling  speed-,  better  hill  climbing 
ability— that  is,  increased  torque 


or  crank  effort  at  slow  speeds  with  wide  open  throttle.  In 
fact,  everything  that  goes  to  make  up  good  car  performance 
is  being  demanded  more  vigorously  every  year  by  the  car- 
buying'  public  in  every  grade  of  car. 

Classifying  the  Carbureters 

The  manner  in  which  the  desired  result  is  attained  forms 
the  basic  classification  of  the  carbureter.  This  is  really  the 
starting  point  in  carbureter  design.  The  higher  speeds, 
where  the  energy  is  at  hand,  are  simple  compared  to  provid- 
ing an  accurate,  well  broken  up  mixture  at  the  lower  end  of 
the  speed  range.  At  the  same  time,  this  main  jet,  or  primary 
device,  which  supplies  the  engine  at  low  speeds,  must  play 
its  part  in  the  wider  throttle  openings.  The  ways  in  which 
this  compensation  is  made  have  been  classified  as  follows: 

The  air  valve  type,  where  compensation  is  made  by  the 
opening  of  an  air  valve. 

The  metering  pin  type,  where  compensation  is  made  by 
raising  and  lowering  a  measuring  pin  which  governs  the  jet 
size. 

The  expanding  type,  where  the  number  of  jets  in  action 
corresponds  to  the  throttle  opening. 

The  compensating  jet  type,  where  an  auxiliary  jet  cornea 
into  action  at  wider  throttle  opening*. 

Besides  these  there  are  miscellaneous  special  divisions. 
As  carbureters  are  classified  according  to  these  divisions, 
the  well-known  makes  would  be  arranged  under  the  heads 
in  the  accompanying  table. 
It  will  be  noted  that  some  makes,  such  as  Stromberg  and 
Rayfield,    fall    under  different 
heads.    This  is  because  they  do 
not  purely  belong  to  one  class, 
but  employ  principles  and  are  of 
such  construction  that  they  fall 
under  more  than  one  head. 

This  year  engines  are  return- 
ing more  for  a  unit  of  weight 
and  for  a  unit  of  displacement 
than  ever  before.  The  carbureter 
manufacturer  is  playing  an  im- 
portant part  in  this.  The  same 
elements  that  go  to  make  for 
economy  in  carburetion  go  largely 
to  make  good  rated  performance 
in  an  engine.  The  manner  in 
which  carbureters  generally  have 
been  improved  in  the  lines  men- 
tioned differs  according  to  the 
basis  type  of  the  carbureters. 
What  representative  makers  have 


Carbureters  Classified 


AIR  VALVE 

Heath 

Bail  &  Ball 

Air  Friction 

Nawcomb 

Tllletaon 

Rayfield 

Fleehter 

Zephyr 

Tern  Thumb 

Shaln 

HAN 

K.D 

Webber 

EXPANDING 

Brown* 

COMPENSAT- 

Meater 

Branford 

ING  JET 

Carter 

Stromberg 

Zenith 

Entlgn 

Holley 

MISCELLAN- 

METERING- 

Stromberg 

EOUS 

PIN 

Longuemare 

Stromberg 

Schebler 

Johnaon 

Rayfield 

Stewart  Marv#|  Kingston 
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In  the  new  Stromberg  model  L  a  little  mixture  flowe  directly 
Into  the  manifold  above  the  throttle  for  atartlng  and  providing 
a  good  mixture  when  throttle  la  practically  cloaed.  A  la  the 
gaaollne  feed  adjustment  and  H  la  the  paaiage  to  the  accelera- 
tion wall  through  which  the  fuel  passes  from  the  float  chamber 

done  forms  an  interesting  study,  the  developments  of  each 
being  taken  up  in  detail  on  pages  1022  to  1031. 

Strom  bere;  Has  a  New  Design 

Stromberg  has  added  an  entire  new  carbureter  to  its  line 
to  take  care  of  the  dual  problems  set  up  by  the  higher 
demands  and  the  lower  fuel.  In  this  new  plain  tube  car- 
bureter the  general  heads  under  which  the  improvements  are 
found  are  atomization  and  velocity.  The  atomization  is  se- 
cured by  introducing  air  into  the  fuel  jet  so  that  when  it  is 
drawn  out  it  comes  out  not  as  raw  fuel  but  as  a  partially 
mixed  super-saturated  vapor,  which  combines  readily  with  the 
main  flow  of  air. 

The  increased-velocity  method  is  used  particularly  for 
high  accelerative  qualities  and  is  used  in  connection  with  an 
acceleration  well.  When  the  carbureter  is  set  for  ordinary 
speeds  at  economy,  as  a  general  rule  the  flexibility  has  to  be 
sacrificed  to  some  extent  To  overcome  that  the  new  Strom- 
berg is  so  arranged  that  an  extra  supply  of  gasoline  and 
air  is  supplied  for  acceleration  when  it  is  needed.  The  well 
fills  with  gasoline  when  idling  or  upon  increased  suction 
due  to  throttle  opening,  and  in  answer  to  the  throttle  demand 
this  gasoline  is  drawn  at  high  velocity  into  the  main  jet 

New  Holley  Uaea  Acceleration  Well 

A  good  example  of  the  acceleration 
well  is  given  in  the  new  Holley. 
Under  ordinary  running  conditions 
the  well  is  dry.  The  well  is  formed 
by  a  bowl-shaped  depression  below  a 
stundpipc  through  which  the  mixture 
is  drawn  at  high  velocity.  The  air 
enters  the  standpipc  through  the 
bowl-shaped  well  space  and  the  nearer 
empty  it  is  the  more  air  in  pro- 
portion to  the  gasoline  will  enter, 
thus  giving  the  compensation  re- 
quired. 

These  two  makers,  Stromberg  and 
Holley,  represent  the  only  two  who 
have  so  far  carbureters  of  new  type, 
and  both  have  retained  the  funda- 


mental features  of  their  own  designs.  In  practically  every 
other  case,  the  changes  may  be  called  refinements  of  exist- 
ing types  rather  than  alterations  or  additions  of  new  princi- 
ples. 

Taking  up  the  matter  of  acceleration,  Schebler  will  soon 
be  out  with  a  new  type,  with  low-grade  fuel,  which  is  one 
that  is  uppermost  in  the  minds  of  carbureter  and  car  makers 
alike.  It  will  be  worth  while  to  note  that  in  both  the  cases 
mentioned  where  marked  changes  have  been  made  to  attain 
higher  acceleration,  the  acceleration  well  has  been  employed 
where  the  little  supply  of  gasoline  is  held  always  ready  to 
meet  the  requirements  of  the  engine  in  picking  up. 

Full  Hot  Air  Another  Improvement 

The  use  of  full  hot  air  rather  than  semi-heated  air  is 
another  of  the  changes  which  are  of  use  in  increasing  the 
accelerative  qualities.  The  Master  carbureter  is  an  example 
in  which  full  heated  air  is  now  employed  instead  of  semi- 
heated,  that  is  with  primary  air  hot  and  auxiliary  cold. 

Another  distinctive  carbureter  which  should  be  mentioned 
in  connection  with  improved  acceleration  devices  is  the  Ball 
&  Ball  made  by  the  Penberthy  Injector  Co.  For  easy 
starting  and  for  acceleration  there  is  a  passage  from  the 
float  bowl  to  a  point  above  the  throttle.  This  passage  con- 
tains a  plunger  and  when  the  vacuum  increases  it  rises  and 
shuts  off  the  flow  of  gasoline  from  the  intake  passage.  As 
the  throttle  is  opened  the  vacuum  in  the  intake  passage  is 
broken  and  the  plunger  drops,  causing  gasoline  to  gather 
above  it  This  is  immediately  drawn  through  the  passage, 
giving  the  extra  Bupply  for  acceleration. 

The  above  examples  are  some  of  the  special  means  taken 
to  increase  the  accelerative  qualities  of  the  carbureters.  It 
requires  an  additional  flow  and  this  must  be  instantly  avail- 
able or  the  carbureter  will  choke  and  sputter,  before  picking 
up  its  work.  In  the  compensating  jet  type  of  carbureter 
this  supply  is  given  by  jets  uncovered  by  the  opening  of  the 
throttle  or  which  are  brought  into  action  in  some  other  way 
by  increasing  the  throttle  opening.  Carbureters  such  as  the 
Master,  in  which  the  wider  open  the  throttle  is  the  more 
jets  are  uncovered,  the  Johnson,  in  which  the  suction  raises 
a  sleeve  that  covers  the  jet  openings,  and  the  Zenith,  with  a 
secondary  jet  surrounding  the  main  jet,  are  all  examples 
where  the  compensating  jet  takes  care  of  acceleration.  On 
the  Zenith  there  is  also  a  well,  but  this  is  used  to  supply 


In  the  Stromberg  L  air  en- 
tars  at  E,  and  through  C 
and  O,  carrying  fuel  which 
la  sprayed  Into  the  main 
enamel  An  accelerating 
wall  F  concentric  with 
paaaage  B  la  filled  with  fuel. 

At  a  p  e  e  d  air  la 
drawn  through  C, 
forcing  gasoline  to 
loin  the  general 
flow,  the  well  re- 
turning to  normal 
level  when  the  ex- 
tra demand  of  the 
engine    le  relieved 
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the  secondary  jet  and  is  not  open  like 
that  of  the  Marvel,  Stromberg  and 
Holley  types. 

Securing  Easy  Starting 

The  problems  of  acceleration  and 
easy  starting  are  somewhat  allied,  but 
differ  in  one  material  respect,  and  that 
is  in  the  amount  of  throttle  opening. 
When  starting  the  throttle  is  nearly 
closed,  when  accelerating  it  is  wide 
open.  In  both  cases,  however,  a  quick 
supply  of  gasoline  is  required,  with  a 
mixture  richer  than  in  ordinary  run- 
ning. For  this  reason  on  some  of  the 
carbureters  the  same  device  that  acta 
for  easy  starting  also  helps  in  the  way 
of  acceleration.  A  good  example  of 
this  is  the  Zephyr,  which  is  a  plain  tube 
type  of  carbureter.  A  ball  valve  has 
been  added  at  the  bottom  of  the  air 
tube  and  when  the  throttle  is  opened 
it  causes  a  lag  of  the  air  behind  the 
gasoline.  A  sudden  throttle  opening 
for  quick  acceleration  will  cause  a 
spurt  of  gasoline  to  enter  the  intake, 
thereby  enriching  the  mixture  and  giving  the  qualities  neces- 
sary for  Acceleration. 

This  same  device  acts  as  a  help  for  easy  starting.  When 
the  engine  is  stopped  the  ball  valve  drops  to  the  bottom, 
thereby  cutting  the  air  supply  and  causing  the  primary 
starting  auction  to  fall  on  the  nozzle  and  the  supply  of  raw 
fuel  needed  is  given. 

As  far  as  methods  of  securing  easy  starting  are  concerned 
there  have  been  no  innovations  during  the  year.  The  major- 
ity of  carbureter  manufacturers  have  come  to  use  an  easy 
starting  tube  which  connects  the  intake  above  the  throttle 
directly  with  the  float  bowl.  This  provides  the  heavy  mix- 
ture for  idling  as  well  as  for  starting.  When  the  throttle 
is  closed  a  high  vacuum  is  created  even  at  slow  rotative 
speeds,  and  this  vacuum  falls  on  this  easy  starting  passage 
taking  in  a  flow  of  pure  gasoline.  There  are  several  varia- 
tions of  this  basic  method  used  on  the  different  makes. 

New  Air  Regulation  Features 

Two  trends  in  connection  with  the  starting  problem  arc 
noteworthy.  These  are  in  the  increased  use  of  dash  con- 
trolled air,  to  help  out  the  automatic  devices  used  on  the 
carbureter,  and  the  use  of  an  increased  proportion  of  heated 
air.  Both  these  are  matters  which  are  up  to  the  car  manu- 
facturer as  well  as  to  the  carbureter  maker.  The  use  of 
jacketed  intakes  and  steering  column  and  dash  controls  has 
increased  to  such  a  large  extent  that  one  carbureter  maker, 
Marvel,  has  had  to  bring  out  a  modified  design  intended  par- 
ticularly for  cars  with  very  hot  intakes.  The  modification 
was  made  by  taking  the  standard  model  E  design  and  remov- 
ing the  exhaust-heated  jacket.  The  new  carbureter  is  called 
model  F.  It  is  provided  with  a  full  heated  air  intake  and 
it  is  claimed  that  with  a  well-heated  intake  and  this  pre- 
heated air,  the  carbureter  is  particularly  suited  to  the  low 
grades  of  fuel  now  in  use. 

Low  Speed  Performance  Problems 

While  the  demands  for  acceleration  and  easy  starting 
have  been  high,  it  is  doubtful  if  they  have  been  us  difficult 
to  meet  as  the  low  speed  performance  requirements.  When 
the  eights  and  twelves  began  to  show  3  and  4  m.p.h.  on 
high  gear,  with  ability  to  accelerate  from  that  speed  ad- 
vantageously, the  makers  and  users  of  sixes  and  fours, 
regardless  of  the  fewer  impulses  per  revolution,  demanded 
quite  close  to  the  same  thing  for  their  cars,  and  put  the 


matter  up  to  the  carbureter  manufac- 
turer. 

It  has  always  been  recognized  that 
carburetion  difficulties  are  great  at  low 
motor  speeds,  because  of  the  lack  of 
energy  at  the  carbureter  jet.  The 
mixing  of  air  and  gasoline  in  the 
proper  condition  for  combustion  is, 
after  all,  a  mechanical  proposition.  It 
means  so  much  work  done,  and  there- 
fore must  involve  the  factors  of  load 
and  distance.  The  energy  supply  is 
provided  by  the  vacuum  or  suction. 
It  is  utilized  in  breaking  up  the  gaso- 
line, in  drawing  in  the  air,  and  carry- 
ing the  combined  charge  into  the  intake 
manifold. 

When  an  engine  is  turning  over 
slowly  the  gas  is  not  pouring  into  the 
cylinder  at  a  high  rate  of  speed,  and 
naturally  the  kinetic  energy  necessary 
to  break  up  the  fuel  is  lower  just  at 
the  time  it  is  necessary  to  have  the 
fuel  well  broken  up  to  provide  a  good 
explosion  for  low  speed  work.  By 
various  means  carbureters  are  ar- 
ranged to  give  a  richer  mixture  at  these  low  speeds  so  that 
what  air  is  drawn  in  will  be  thoroughly  saturated  with  the 
gasoline  vapor. 

Elsewhere  the  different  types  of  carbureters  are  discussed 
individually.  The  constructions  of  carbureters  are  in  as  many 
different  forms  as  there  are  carbureters.  The  problems  all 
have  to  meet  are  the  same  and  the  foregoing  will  show  what 
these  problems  are  and  how,  in  general,  carbureter  manu- 
facturers are  meeting  them. 

A  German  Aeroplane  Propellor  Hub 

THE  Aeronautic  Engine  Division  of  the  Standards  Com- 
mittee of  the  Society  of  Automobile  Engineers  has  been 
devoting  considerable  attention  to  the  design  and  possible 
standardization  of  propeller  hubs.  At  the  first  meeting  it 
was  suggested  by  Howard  E.  Coffin  that  a  quick-detachable 
device  similar  to  that  of  the  Rudge-Whitworth  wheel  might 
be  used  and  shortly  afterward  almost  precisely  this  idea  was 
patented  by  the  Rolls  Royce  of  England. 

The  accompanying  illustration  shows  an  application  made 
to  the  British  patent  office  by  a  German  company  shortly 
before  the  war.  It  will  be  noticed  that  there  is  a  bush  se- 
cured to  the  shaft  by  a  key  and  a  nut  and  that  the  actual 
propeller  hub  fits  over  the  bush.  Driving  is  done  by  teeth 
cut  on  the  outer  end  of  the  brush  and  on  the  inside  of  the 
hub.  These  teeth  are  tapered  so  that  when  the  hub  is  locked 
into  position  by  the  securing  nut  there  can  be  no  shake. 


A  German  deilgn  of  aeroplane  propeller  hub 


Diagram  of  new  Holley  model  K,  ahowlng 
provision  for  feeding  mixture  direct  Into 
manifold  above  throttle  for  atartlng  and 
low-sp««d  work 
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Few  Changes  in  Carbureter  Design 

Four  Fundamental  Types  Still  Unaltered— Two  New  Car- 
bureter Constructions  —  Principles  in  Use  Are  Greatly 
Intensified  as  Compared  with  Models  of  a  Year  Ago 

INDIVIDUALLY,  carbureters  have  not  been  changed 
materially  during  1916.  The  four  fundamental  type* 
described  in  The  Automobile  classification  of  a  year 
ago  still  hold  true.  Up  to  the  date  of  going  to  press  there 
are  two  new  carbureters  which  differ  materially  from  the 
products  of  the  same  makers  of  a  year  ago,  and  even  these 
are  not  changed  *n  basic  principle  as  much  as  in  mechanical 
structure. 

Along  the  line,  however,  there  have  been  refinements  which 
are  more  in  the  nature  of  intensifying  the  principles  already 
in  use  rather  than  in  the  introduction  of  new  ones.  The  in- 
creased demands  of  the  public  and,  in  turn  the  car  manufac- 
ture, on  one  hand,  and  of  the  descending  grades  of  fuel  on 
the  other,  have  made  necessary  alterations  which  carry  out 
to  an  even  greater  extent  the  purposes  which  were  clearly 
defined  in  carbureters  a  year  ago. 

A  greater  amount  of  heat,  a  finer  division  or  atomization 
of  the  fuel  and  a  higher  velocity  of  the  mixture  are  the 
three  basic  improvements.  All  three  of  these  can  be  traced 
directly  to  the  heavier  fuel  to  a  greater  extent  than  to  the 
higher  demands  of  the  manufacturer,  although  both  play  their 
parts. 

Three  types  of  carbureter  are  almost  equally  popular.  The 
air  valve  type,  in  which  compensation  for  varying  throttle 
openings  is  made  by  the  air  valve,  has  28  per  cent.  The 
metering  pin  and  compensation  jet  classes  each  have  25  per 
cent.  The  expanding  type  numbers  11  per  cent,  and  the  mis- 
cellaneous groups,  which  are  not  distinctively  under  any  of 
the  above  heads  has  also  about  11  per  cent.  There  are  some 
carbureter  manufacturers  whose  products  fall  under  more 
than  one  of  the  above  classifications. 

While  the  air  valve  type  is  numerically  slightly  stronger 
than  any  of  the  other  classifications,  the  compensating  jet 
class  has  gained  two  powerful  recruits  during  the  year. 
Stromberg  is  just  adding  a  new  carbureter  of  this  type 
whereas  its  former  designs  were  of  the  air  valve  class.  There 
is  also  the  new  Holley  which  belongs  under  this  head. 


SECTION  OF  STROMBERG 


Differences  in  Stromberg 

The  new  Stromberg  compensating  jet  carbureter  is  a  plain 
tube  type,  all  air  being  preheated  and  taken  through  a 
straight,  uninterrupted  tube.    It  is  made  in  both  horizontal 


and  vertical  types  and  in  style  adapted  to  passenger  can,  as 
well  as  constant  load  vehicles,  such  as  trucks,  marine  engines 
and  tractors. 

The  new  plain  tube  carbureter  differs  from  the  previous 
types  of  Stromberg,  particularly  in  what  the  Stromberg 
company  calls  an  air-bled  jet.  In  this  the  air  is  introduced 
into  the  gasoline  before  it  emerges  from  the  jet.  The  jet  has 
a  series  of  holes  drilled  around  the  throat  of  the  venturi. 
There  is  also  an  arrangement  for  supplying  a  small  quantity 
of  gasoline  above  the  throttle  in  idling. 

Three  features  are  incorporated  in  the  new  carbureter  to 
meet  the  demands  for  easier  starting,  better  idling,  and  ac- 
celeration with  low  grade  gasoline.  The  first  of  these  is  the 
air-bled  jet  which  consists  in  the  introduction  of  a  small, 
measured  amount  of  air  into  the  gasoline  jet  before  it  sprays 
out  into  the  main  air  passage.  This  air  forms  a  series  of 
small  bubbles  which  atomize  the  fuel  and  break  the  surface 
tension,  causing  it  to  flow  readily  at  a  low  vacuum.  The  in- 
troduction of  the  air  is  dependent  upon  the  suction  in  the 
manifold  and  thus  the  flow  corresponds  to  the  vacuum  in  the 
intake  and  is  proportional  to  the  air  flow  through  the  plain 
tube. 

Referring  to  the  sectional  view  of  the  carbureter,  it  will  be 
rioted  that  gasoline  leaving  the  float  chamber  through  a  regu- 
lating orifice  rises  through  a  vertical  channel,  while  air  drawn 
in  by  suction  through  the  protecting  cap  discharges  into  the 
gasoline  channel  or  air-bled  jet, 
breaking  up  the  gasoline  which  is- 
sues in  a  number  of  small  jets  into 
the  high  velocity  air  stream  in  the 
venturi  passage. 

The  second  feature  is  the  accel- 
erating well.  A  small  pool  of  gaso- 
line is  kept  in  communication  with 
the  main  fuel  passage  so  that  at 
low  throttle  a  supply  of  gasoline 
accumulates  here  and  is  held  ready 
to  supply  the  needs  of  a  quick 
throttle  opening  for  acceleration. 
When  the  extra  demand  is  relieved, 
the  gasoline  in  the  well  again  re- 
vertical  and  horizontal  turns  ^  the  normal  level  of  the 
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fuel  in  the  float  chamber  of  the  carbureter. 

The  third  feature  of  the  new  Stromberg  is  its 
idling  arrangement  by  means  of  which  at  closed 
throttle  a  small  quantity  of  mixture  flows  directly 
into  the  manifold  above  the  throttle  so  that  the 
suction  at  idling  speeds  is  sufficient  to  carry  into 
the  intake  a  column  of  gasoline  from  the  float 
chamber. 

Starting  with  fully  closed  throttle,  the  car- 
bureter first  draws  gasoline  from  the  small  idling 
opening  above  the  throttle.  Then,  as  the  throttle 
is  opened  further,  gasoline  is  drawn  from  the 
main  orifice  into  the  venturi  in  the  plain  tube.  At 
high  speeds  the  air  velocity  through  the  venturi 
in  the  plain  tube  is  so  great  that  practically  no 
fuel  passes  through  the  idling  nozzle. 

An  economizer  has  been  added  to  the  Stromberg 
carbureter  which  is  designed  to  produce  a  richer 
mixture  needed  for  power  at  wide  open  throttle. 
This  is  a  T-shaped  part,  having  at  its  upper  end 
a  roller  resting  on  a  cam  which  turns  with  the 
throttle,  and  its  lower  end  resting  on  a  second  cam  oper- 
ating the  main  air  shutter.  The  horizontal  portion  of  the 
T  ends  in  a  shoe  upon  which  rests  the  adjusting  nut,  con- 
trolling the  high  speed  gasoline  meter.  The  shape  of  the 
cam  on  the  throttle  is  such  that  the  needle  is  raised  slightly 
at  closed  throttle,  lowered  for  ordinary  driving  positions 
ranging  from  16  to  36  m.p.h.,  and  raised  again  as  the  throttle 
is  opened  for  speeds  above  this.  A  rich  mixture  for  starting 
also  is  provided  by  cam  on  the  main  air  shutter  which  raises 
the  needle  slightly,  giving  a  rich  mixture. 

The  new  Holley  compensating  jet  carbureter  is  an  improve- 
ment over  the  previous  Holley  in  that  it  has  an  increased 
capacity  with  decreased  fuel  consumption.  The  new  model 
is  known  as  K  and  the  model  G,  Ford  type,  and  the  HA  are 
continued  without  change,  except  for  detailed  alterations  in 
the  float  mechanism,  giving  a  better  fuel  control.  The  mix- 
ture flow  ia  regulated  by  the  vacuum  at  the  jet,  the  intensity 
of  which  is  controlled  by  the  amount  of  throttle  opening  and 
by  the  varying  positions  of  the  actual  air  throat  in  the  choke 
tube  from  which  it  is  transferred  to  the  jet  by  means  of  a 
standpipe,  the  constructional  being  shown  in  the  illustration. 
The  standpipe  extends  up  from  an  accelerating  well,  in 
which  gasoline  lies  in  a  pool  for  use  when  throttle  is  closed. 

As  the  throttle 
is  opened  wider, 
the  gasoline  does 
not  have  time  to 
All  the  well  and 
hence  a  mixture 
or  air  and  gaso- 
line is  taken  up. 
The  wider  open 
the  throttle,  the 
greater  the  pro- 
portion of  air, 
giving  the  eom- 


HOLLEY 


for  hifch 
The  only  adjust- 
ment is  the  needle 
valve  at  the  bot- 
tom which  gov- 
erns the  flow  of 
gasoline  into  the 
well. 

The  Ford  type 
is  the  same  as  the 
above  in  principle 


ZENITH 


JOHNSON 


but  has  no  standpipe.  It  has,  however,  a  well  and  all  the 
Holley  models  have  an  easy  starting  tube  which  leads  the 
gasoline  from  the  well  to  a  point  above  the  throttle.  There 
is  also  a  dash-operatod  choke  on  the  air 


No  new  Zenith  carbureters  have  been  introduced  during 
the  past  year.  The  models  which  are  being  continued  over 
are  L,  O,  HP  and  OD  (Duplex).  The  only  alteration  on 
these  is  that  on  the  Duplex  type  there  are  individual  butterfly 
adjustments. 

The  flow  in  the  mixture  in  Zenith  carbureters  is  accom- 
plished by  regulation  of  the  nozzle  opening  and  by  regulation 
of  the  air  supply.  This  brings  the  carbureter  into  the  i 
pensating  jet  class.  Uniform  vacuum  is  maintained  in 
turi  and  elements  depended  on  to  secure  vaporization  of  low 
grade  fuel  are,  finely  divided  jet  spray,  high  velocity  and 
heat. 

The  carbureter  has  as  a  primary  the  fixed  nozzle  in  the 
venturi.  The  secondary  jet  surrounds  the  primary  and  feeds 
fuel  through  the  same  venturi.  The  secondary  jet  draws  its 
supply  of  gasoline  from  a  well  at  the  bottom  of  the  easy 
starting  tube.  At  idling  speeds  this  tube  is  full  of  gasoline 
up  as  far  as  the  level  in  the  float  chamber,  thus  feeding  a 
rich  mixture.  At  running  speeds  the  gasoline  in  the  tube 
is  exhausted  and  the  flow  is  sucked  through  the  well  passage 
Into  the  secondary  jet  along  with  a  supply  of  air.  There  is 
an  idling  adjustment  on  a  needle  valve  and  no  other  adjust- 
ments on  the  carbureter. 

In  buying  Zenith  carbureters  the  make  and  year  of  the 
engine  should  be  known  as  the  jets  and  choke  passage  must 
correspond.   As  in  all  carbureters  the  intake  should  be  the 


points  in  installation  which  do  not  apply  to  all 

No  New  Johnson  Models 

No  new  models  have  been  added  to  the  line  of  Johnson 
compensating  jet  carbureters.  In  this,  the  fuel  flow  is  gov- 
erned by  an  automatic  sleeve  air  valve  in  a  cylindrical  mixing 
chamber.  The  cylindrical  sleeve  is  concentric  and  carries  a 
small  plate  at  the  bottom  which  regulates  the  jet  passages 
and  governs  the  mixture.  In  operation,  suction  of  the  engine 
raises  the  sleeve,  allowing  it  to  float  automatically  at  the 
proper  level  to  secure  the  correct  jet  area.   There  is  a  dash 


New  Model 

A  new  compensating  jet  model,  known  as  F,  has  been 
added  by  the  Marvel  company.    As  far  as  the  carburetion 
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LONGUEMARE 


„  are  concerned  this  is  the  same  eb  the  previous 
E,  but  it  is  designed  for  engines  with  hot  intakes  and 
it  is  made  without  the  exhaust-heated  jacket 
„  on  other  Marvel  carbureters.  In  addition  to  the  new 
model,  the  standard  model  E  and  the  model  N  Ford  type  have 
been  continued  with  improvements.  The  alterations  are  in 
the  nozzles,  jets  and  air  valves,  which  increase  the  velocity 
and  at  the  same  time  atomize  the  fuel  more  finely.  The  fuel 
flow  is  regulated  by  an  auxiliary  high  speed  jet  which  is  un- 
covered by  the  auxiliary  butterfly  air  valve.  The  fuel  is 
vaporized  by  the  spray  nozzle  jet  in  the  venturi  and  by  the 
application  of  heat. 

Ball  &  Ball  Two-Stage  Type 

An  interesting  compensating  jet  model  is  the  Ball  &  Ball, 
which  its  manufacturers  call  a  two-stage  instrument.  It  is 
really  two  carbureters  in  one,  the  primary  being  made  up  of 
a  simple  jet  in  a  venturi  passage.  The  second  stage  comes 
into  play  when  the  throttle  is  open  and  is  made  up  by  an  in- 


SUNDERMAN 


dependent  air  passage  containing  «  separate  air  valve  which 
uncovers  the  compensating  jet.  For  easy  starting,  there  is 
a  passage  which  leads  from  the  float  bowl  to  a  point  above 
the  throttle.  In  this  passage  there  Is  a  plunger  which  acts 
as  n  pick-up  device.  As  the  throttle  is  opened  the  vacuum  in 
the  intake  passage  is  broken,  allowing  the  plunger  to  fall  and 
causing  gasoline  to  gather  above  it.  This  is  immediately 
druwn  through  the  pick-up  passage,  giving  the  desired  mix- 
ture for  acceleration.  There  are  no  adjustments  on  this 
carbureter. 

Tillotson.  Flechter  and  Longuemare  Unchanged 

Three  other  carbureters,  the  Tillotaon,  Flechter  and 
Longuemare,  which  are  in  the  compensating  jet  class  are  un- 
changed. The  Tillotson,  which  is  known  for  its  use  on  the 
Willys-Overland  car.',  has  added  a  new  model,  however,  which 
is  simply  the  previous  model  B  converted  into  a  vertical  type 
of  being  horizontal.  In  the  Tillotson  carbureters,  a 
partial  vacuum  at  the  fuel  nozzle  is  maintained  by 
means  of  two  easy-yielding  flexible  reeds  mounted  on  a  cage 
designed  so  that  the  maximum  opening  takes  care  of  the 
volume  required  to  fill  the  combustion  chamber  at 
speed.  When  the  reeds  are  seated  the  primary 
supply  is  located  in  a  small  choke  passage  to  give  the  high- 
est possible  vacuum  at  low  throttle  openings.  The  virtual 
effect  of  these  flexible  reeds  is  to  give  a  variable  venturi. 
only  one  air  inlet  is  used  so  that  a  sufficient  amount  of  heat 
is  supplied  for  vaporizing  the  heaver  fuel. 

In  the  Flechter  carbureter,  the  mouth  of  the  venturi  in- 
closing the  main  nozzle  is  carried  up  higher  than  the 
pensating  nozzle.  In  operation  the  primary  nozzle  takes 
of  low  speeds  and  when  the  throttle  is  open  the  auxiliary  air 
valve  drawn  air  passed  the  compensating  jet.  The  latter 
leads  into  a  well  which  is  open  to  atmospheric  pressure,  so 
that  at  high  speed  air  is  taken  through  this  jet,  while  at 
lower  speeds  gasoline  also  enters  through  it.    This  gives  the 
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In  the  Longuemare,  the  main  jet  ia  shut  off  with  closed 
throttle.  As  the  throttle  is  opened  the  main  nozzle  comes  into 
use  and  a  further  opening  draws  a  mixture  of  air  and 
line  through  the  supplementary  nozzle.  Thus,  the 
sating  jet  is  directly  functioned  by  the  throttle. 


Jet  Type 

Sunderman  carbureters  belong  in  the  compensating  jet 
class.    There  are  two  tapered  nozzles  at  right  angles  to  the 


sal 


air  flow  and  the  passage  of  the  air  past  them  creates  a  high 
vacuum  directly  at  the  nozzles.  The  mist  thus  formed  is 
further  broken  up  and  gasified  by  passage  through  a  screen. 

In  operation,  as  the  motor  is  started,  the  suction  raises  the 
air  valve  which  is  held  closed  merely  by  gravity.  The  valve 
opens  just  sufficient  to  permit  the  air  to  sweep  over  the  lower 
of  the  two  nozzles.  As  the  engine  speed  increases,  thus  in- 
creasing the  suction,  the  air  valve  raises  higher,  thus  bring- 
ing into  play  the  second  nozzle  which  is  higher. 


Air  Valve  Types  Are  Most  Numerous 


TNCLUDED  in  the  air  valve  types  are  the  Zephyr,  Air 
Friction,  Browne,  Branford,  Breeze,  Shain  and  K-D.  Of 
these,  alterations  have  been  made  during  the  year  by  Zephyr 
and  Air  Friction.  The  Branford,  which  at  present  is  sup- 
plied only  in  the  Ford  size,  will  be  made  in  all  sizes  after 
Jan.  1,  1917,  without  change  in  principle. 

The  air  valve  carbureters  are  probably  the  most  simple  of 
all  types.  Either  automatically  or  mechanically  an  auxiliary 
valve  opens  at  higher  speeds,  decreasing  the  richness  of  the 
mixture  to  take  care  of  the  needs  of  increased  speeds. 
Primarily,  the  auxiliary  air  valve  is  necessary  to  relieve  the 
vacuum  at  the  main  jet  caused  by  the  increased  velocity  of 
the  air  current.  As  engine  speeds  increase  beyond  1000 
r.p.m.  the  auxiliary  air  valve  become  necessary,  and  it  was 
from  this  type  that  the  inspirations  for  the  more  complicated 
automatic  devices  were  drawn. 

Zephyr  Adds  Ball  Valve 

The  Zephyr  is  a  plain  tube  instrument  which  has  been  re- 
fined this  year  by  the  addition  of  a  ball  valve  at  the  bottom 
of  the  tube.  The  object  of  the  change  is  to  put  more  suction 
on  the  gasoline  jet,  thus  securing  better  atomization  of  the 
heavier  gasoline.  The  standard  Zephyr  type  without  the 
ball  valve  is  being  continued.  A  uniform  partial  vacuum  is 
maintained  by  the  venturi  shaped  air  passage,  through  which 
the  air  flows  at  right  angles  to  the  main  jet  In  the  new 
model  the  ball  valve  is  seated  at  the  bottom  of  the  tube  with 
a  smaller  air  valve  above  it,  so  that  primary  air  is  taken 
above  the  ball  and  the  auxiliary  air  secured  by  lifting  the 
ball  with  the  vacuum  in  the  intake.  The  air  through  the 
primary  opening  is  heated,  and  through  the  opening  below 
the  ball  is  cold. 

The  atomizer  and  jet  runs  from  the  float  bowl  into  this 
air  passage  at  right  angles  and  the  velocity  of  the  air  over 
the  interior  end  of  the  atomizer  creates  sufficient  vacuum 


within  it  to  spray  the  fuel  into  the  venturi-shaped  mixing 
chamber.  The  atomizer  has  four  different  jet  openings  which 
line  up  with  the  intake  from  the  float  chamber.  The  adjust- 
ment is  made  by  turning  it  until  the  proper  opening  is  in 
line.  There  is  also  a  throttle  jet  which  is  in  the  form  of  a 
tube  running  above  the  throttle,  acting  as  an  easy  starting 
device  and  idling  feed,  on  closed  throttle.  A  starting  shutter 
in  the  bottom  of  the  air  tube  throws  all  the  suction  on  the 
atomizer  and  insures  a  good  starting  mixture. 

Browne  Has  Changeable  Intakes 

Browne  carbureters  belong  in  the  air  valve  class  though 
the  air  valve  in  this  case  is  controlled  directly  by  the  suc- 
tion in  the  venturi.  The  auxiliary  air  valve  is  an  aluminum 
cup  held  on  its  seat  by  a  spring  and  sucked  open  in  propor- 
tion to  the  speed  of  the  engine  by  the  rush  of  air  passing  and 
opening  directly  opposite  the  fuel  nozzle.  Therefore,  any 
change  in  the  fuel  flow  automatically  changes  the  quantity  of 
air  mixed  with  the  fuel.  The  internal  construction  of  the 
Browne  is  scientifically  proportioned  to  the  requirements  of 
the  motor.  The  size  of  the  venturi  and  of  the  auxiliary  air 
inlet  is  changeable,  and  is  determined  by  the  piston  displace- 
ment of  the  motor. 

Breeze  an  Air  Valve  Construction 

The  Breeze  carbureter  is  a  simple  air  valve  type.  The  in- 
coming air  passes  through  a  venturi  inclosing  the  fuel  nozzle 
so  that  the  suction  determines  the  quantity  of  fuel  drawn 
through  the  nozzle.  As  the  mixture  would  be  too  rich  at 
high  speeds  without  the  addition  of  more  air,  there  is  an 
auxiliary  air  valve  controlled  by  a  spring. 

Air  Friction  la  Unchanged 

Air  Friction  carbureters  are  of  the  air-valve  type  in  which 
the  auxil  ary  air  valve  maintains  the  proper  proportions  of 
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gasoline  and  air.  There  has  been  only  one  change  in  this 
carbureter  for  1917  and  this  consists  in  an  improvement  in 
the  spray  nozzle,  holes  being  drilled  in  the  lower  collar. 

K-D  Haa  One  Adjustment 

Belonging  in  the  weighted  air  valve  class,  the  K-D  is  a 
simple  instrument  in  which  there  is  but  one  adjustment.  Air 
entering  the  intake  lifts  a  ball  which  permits  the  proper 
amount  of  air  to  enter  the  carbureter  in  proportion  to  the 
speed  of  the  engine.  As  the  air  enters  it  picks  up  fuel  from 
a  single  no2zle  which  projects  into  a  venturi. 

Shain  Uses  No  Float 

The  Shain  carbureter  is  a  combination  of  weighted  air 
valve  single  jet  types.   The  jet  is  normally  closed  by  a 


nRDatsajMtuxcomcTKK 

AIR  FRICTION 


bronze  ball  which  is  raised  off  its  seat  by  the  rush  of  air 
thus  permitting  a  certain  quantity  of  fuel  to  mix  with  the 
air.  There  is  no  float,  the  ball  over  the  jet  preventing  leak- 
age of  fuel  when  the  motor  is  stopped. 

In  operation,  the  rush  of  air  causes  the  ball  to  rotate  and 
thus  to  throw  out  a  thin  mist  of  gasoline  which  is  mixed  with 
the  air,  which  also  is  rotating,  and  thus  passes  on  to  the 
cylinders. 

Bran  ford  Employs  Constant  Vacuum 

The  Branford  carbureter  belongs  in  the  constant-vacuum 
weighted  air  valve  class.  The  fuel  is  drawn  up  through  the 
center  of  this  weighted  air  valve  and  issues  from  orifices 
around  the  circumference  of  the  valve  where  the  velocity  of 
the  air  is  greatest.  Inasmuch  as  the  amount  of  fuel  picked 
up  is  governed  by  the  velocity  of  the  air  passing  the  fuel 
nozzles  and  the  velocity  in  turn  is  controlled  by  the  vacuum 
which  remains  practically  constant,  the  quality  of  the  mix- 
ture does  not  change  with  the  change  in  volume  required  by 
the  motor. 

At  present  but  one  size  for  Fords  is  made  but  at  the  New 
York  shows  there  will  be  on  exhibit  a  full  line  operating  on 
the  same  principle  and  intended  for  all  makes  of  cars. 

Ensign  Is  Different 

The  Ensign  carbureter  is  radically  different  from  any- 
thing else  of  the  kind.  The  mixing  chamber  is  directly  be- 
neath the  float  chamber.  Air  enters  the  mixing  chamber  and 
is  converted  into  a  whirling  current  which  centers  about 
the  fuel  inlet.  Suction  on  the  fuel  inlet  draws  fuel  into  the 
air  where  it  is  thoroughly  mixed.  Admixture  is  assisted  by 
the  passage  of  the  mixed  gasoline  and  air  through  a  con- 
stricted area  before  it  enters  the  outlet  to  the  manifold. 
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To  permit  the  richer  mixture  required  by  extreme  low 
running  there  is  an  unbalanced  butterfly  valve  in  the  intake. 
This  is  horizontally  placed  and  when  the  motor  is  idle  hangs 
down  so  that  the  intake  is  partly  closed.  The  slowest  air 
movement  causes  it  to  shift  its  position  so  as  to  increase  the 


amount  of  air  admitted.  It  affects  the  working  mixture  only 
at  extremely  slow  speeds. 

The  carbureter  is  made  in  three  types,  for  gasoline,  dis- 
tilate  and  heavier  fuels  and  is  made  in  all  the  usual  size* 
from  1  in.  to  2H  in.  varying  by  Vi  in.  sizes. 


Some 
Standard 
Carbureter 
Designs 


THREE    SCHEQLER    MODELS.    ALL    IN    THE    METERING   PIN  CLASS 


LEFT.    WEBBER.  MARVEL 
AND  KINGSTON 


Carbureters  of  the  Metering-Pin  Class 


SOME  of  the  best  known  carbureters  used  on  up-to-date 
cars  are  classified  as  metering-pin  carbureters.  They 
include  such  makes  as  Schebler,  Stewart,  Rayfield,  Newcomb, 
H  &  N,  Webber,  Heath  and  Tom  Thumb.  In  this  type,  the 
raising  and  lowering  of  a  calibrated  pin  governs  the  size  of 
the  fuel  opening  in  proper  relationship  to  the  engine  require- 
ments. 

Wheeler  &  Schebler 
has  a  new  model  which 
is  just  about  ready  for 
a  n  n  o  u  n  c  e  m  e  nt,  al- 
though details  cannot 
be  furnished  at  this 
time.  Aside  from  this, 
there  are  no  new 
models,  those  which 
are  carried  over  being 
K.  L  and  P.  These  are 
what  may  be  termed 
the  overcompensated 
type  in  which  the 
needle  is  lifted  to  a 
greater  extent  than 
normally  would  be  re- 
quired giving  a  wider 
fuel  opening  with  the 
schebler      proper  air  compensa- 


tion secured  through  the  air  valve.  The  needle  is  hooked  to 
the  air  valve  and  when  the  latter  lifts  it  lifts  the  needle.  This 
applies  directly  to  the  model  L  and  the  model  T  is  inverted 
type  of  model  L  and  R,  in  which  the  needle  is  depressed  to 
open.  Proper  atomizing  of  the  fuel  is  provided  by  the 
velocity  of  the  air  carrying  the  fuel  off  the  nozzle,  by  main- 
taining a  large  velocity  and  by  heating  the  air. 

Rayfield  Metering  Pin  Improved 

The  chief  improvement  in  Rayfield  carbureters  is  the  re- 
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arrangement  of  the  metering  pin,  which  is  operated  by  the 
upper  air  valve.  Previously  thiB  pin  was  held  against  the 
•ir  valve  by  a  spring,  and  the  valve  had  to  overcome  the 
reaction  of  the  spring  to  operate  it  Now  the  metering  pin 
rides  on  the  dash  pot  piston,  which  is  on  the  lower  end  of  the 
air  valve  stem,  and  moves  upward  and  downward  with  the 
valve,  but  without  requiring  any  greater  effort  by  the  valve. 

Findelsen  &  Kropf,  the  manufacturers,  are  continuing  the 
model  G  as  the  chief  feature  of  its  production  program  for 
1917.  This  is  not  a  new  model,  but  the  above  detail  refine- 
ments designed  to  give  quicker  acceleration  and  take  care  of 
the  lower  grades  of  fuel  have  been  made.  While  the  model 
G  is  the  prominent  one  of  the  line,  there  is  a  model  L  the 
same  in  every  respect  except  that  it  is  not  water-jacketed, 
which  is  the  horizontal  type  of  the  model  L. 

Rayfield  is  classified  as  a  metering  pin  type,  but  it  goes 
further:  It  incorporates  an  auxiliary  .nozzle,  which  also  has 
a  metering  pin  which  is  depressed  when  the  auxiliary  air 
valve  opens.  Thus  by  having  two  distinct  nozzles  it  estab- 
lishes its  right  also  to  be  classified  as  an  expanding  type  of 
instrument.  But  Rayfield  goes  still  further  in  that  it  com- 
bines a  pumping  action  on  the  gasoline  in  the  auxiliary  nozzle 
whereby  a  very  rich  mixture  is  furnished  for  acceleration 
whenever  the  air  valve  is  opened  suddenly.  This  is  accom- 
plished by  the  piston  on  the  lower  end  of  the  air  valve 
stem,  this  piston  working  in  a  dashpot  filled  with 
gasoline.  Gasoline  enters  the  dashpot  above  the  piston 
and  is  admitted  to  the  space  below  the  piston  by 
the  disk  valve  in  the  piston.  When  the  air  valve  suddenly 
opens,  forcing  the  piston  downward,  this  disk  valve  is  closed 
automatically,  forcing  or  pumbping  the  gasoline  upward 
through  the  fuel  passage  into  the  nozzle,  where  it  is  sprayed 
into  the  inrushing  air.    Only  when  the  valve  opens  is  this 


pumping  function  occurring  and  at  other  times  the  gasoline 
issues  through  this  auxiliary  nozzle  according  to  the  suction 
of  the  motor.  Thus  Rayfield  is  a  compound  of  two  metering 
pins  in  conjunction  with  the  pumping  function  for  acceler- 
ation.    The  dashpot  also  prevents  air  valve  fluttering. 

Stewart  Line  Unaltered 

No  new  models  and  no  changes  are  incorporated  in  the 
Stewart  line.  This  is  a  metering  type  of  carbureter  in  which 
the  vacuum  at  the  jet  is  controlled  by  the  weight  of  the 
metering  valve  surrounding  the  upright  metering  pin.  The 
only  moving  part  is  the  metering  valve  which  rises  and  falls 
with  the  changes  in  vacuum.  The  air  chamber  surrounds 
the  metering  valve,  and  there  is  a  mixing  chamber  above.  As 
the  valve  is  drawn  up,  the  gasoline  passage  is  enlarged  on 
account  of  the  predetermined  taper  on  the  metering  pin  and 
the  air  passage  is  also  increased  propertionately,  giving  the 
correct  mixture.  A  dashpot  at  the  bottom  of  the  valve 
checks  flutter.  In  idling  the  valve  rests  on  its  seat  prac- 
tically closing  the  air  and  giving  the  necessary  idling  mix- 
ture. There  is  a  passage  through  the  valve  which  acts  as 
an  aspirating  tube.  When  the  valve  is  altogether  closed 
the  primary  air  passes  through  ducts  in  the  valve  itself, 
giving  the  proper  amount  for  idling. 

Newcomb  Adda  Pulverizing  Plunger 

Ncwcomb  carbureters  belong  in  the  metering  pin  class 
and  have  had  a  pulverizing  plunger  added.  The  reason  for 
this  plunger  is  to  more  thoroughly  mix  the  gas  line  and  air 
and  thus  to  assist  in  iU  vaporization.  In  addition  to  the 
main  nozzle  there  is  an  auxiliary  nozzle  which  leads  to  a 
point  opposite  the  throttle  to  assist  in  starting. 

Air  entering  the  carbureter  lifts  the  pulverizing  plunger 
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which  in  turn  lifts  the  needle  out  of  the  nozzle,  permitting 
a  certain  quantity  of  fuel  to  escape  into  the  chamber.  This 
fuel  passes  through  a  number  of  small  holes  at  the  bottom 
edge  of  the  plunger,  these  holes  registering  with  an  equal 
number  of  narrow  air  slots  in  the  plunger  tube.  The  air 
rushing  through  these  slots  mixes  thoroughly  with  the  fuel. 
The  head  of  the  plunger  and  the  upper  end  of  the  plunger 
chamber  form  a  dashpot 

Several  models  of  metering  pin  types  of  Webber  car- 
bureters are  made  and  they  all  operate  on  the  same  general 
principle.  The  nozzle  is  located  in  a  venturi,  as  usual  and 
the  size  of  the  orifice  is  altered  by  raising  a  needle,  or  pin, 
out  of  it  through  interconnection  with  the  auxiliary  air 
valve.  The  peculiarity  of  the  Webber  is  that  the  mixture  of 
air  and  gasoline,  after  leaving  the  nozzle,  is  caused  to  pass 
through  a  series  of  smaller  venturi  tubes  arranged  in  a  circle 
around  the  main  venturi  and  above  it.  This  causes  the  air 
and  gasoline  to  be  thoroughly  mixed  and  vaporized. 

H  &  N  Control  by  Auxiliary  Air 

HAN  carbureters  belong  in  the  metering  pin  class  in 
which  movement  of  the  measuring  device  is  controlled  by  the 
auxiliary  air  through  an  air  dash  pot    The  primary  air 


passes  through  a  venturi,  picking  up  its  fuel  from  the  nozzle 
in  passing.  For  low  speeds  the  fuel  nozzle  remains  un- 
changed but  at  higher  speeds  the  opening  of  the  auxiliary  air 
valve  raises  the  metering  pin  and  proportions  the  gasoline 
to  the  air  which  is  flowing  through  the  carbureter. 

Heath  Employs  Vacuum 

The  Heath  carbureter  belongs  in  the  metering  pin  class  in 
which  the  quantity  of  fuel  is  proportioned  to  the  air  by  the 
action  of  an  air  valve  operated  by  the  vacuum  induced  in 
the  carbureter.  In  principle  there  is  a  valve  floating  on  a 
tubular  shaped  column  of  air  which  rushes  past  the  six  open- 
ings of  the  fuel  stud.  The  position  of  this  valve  depends 
upon  the  volume  of  air  going  through  the  carbureter  and  as 
the  valve  lifts  it  lifts  the  metering  pin  with  it. 

The  Tom  Thumb  carbureter  is  a  metering  valve  type  in 
which  the  opening  of  the  throttle  increases  the  opening  of 
the  fuel  port  around  the  needle.  This  is  accomplished  by  a 
connecting  rod  which  turns  the  needle  on  a  coarse  thread  to 
pull  the  needle  away  from  the  opening.  When  the  engine  is 
at  rest  a  shut-off  valve  is  pushed  to  a  closed  position  by  a 
spring.  When  the  engine  is  running  this  valve  is  held  open 
by  the  air  valve.  The  fuel  outlet  is  through  six  small  holes. 


Expanding  Types  Include  Interesting  Designs 


ALTHOUGH  the  expanding  types  of  carbureters  are  only 
11  per  cent  of  the  total,  they  include  some  of  the  most 
interesting  of  all  the  modern  designs.  Among  them  are 
the  Master  and  Carter.  In  these  carbureters  the  jets  come 
into  action  as  they  are  needed  starting  with  a  primary  for 
idling  with  jet  after  jet  contributing  its  share  of  fuel  as  the 
throttle  is  opened  further. 

Master  in  Single  Model 

The  Master  carbureter  is  continued  as  a  single  model.  Its 
principle  of  operation  is  the  breaking  up  of  the  fuel  by  means 
of  a  series  of  jets  which  vary  in  number  from  14  to  21,  ac- 
cording to  the  size  of  the  carbureter.  These  are  uncovered 
by  opening  the  throttle  which  is  curved— a  patented  fea- 
ture— in  order  to  secure  the  correct  progression  of  jets.  The 
carbureter  has  an  eccentric  float  chamber  from  which  the 
gasoline  is  led  to  the  jet  piece  from  which  the  jets  stand  up. 

The  tops  of  these  jets  are  closed  until  the  throttle  is 


opened  far  enough  to  pass  them,  which  it  does  progressively. 
The  air  opening  is  at  the  bottom  and  the  throttle  opening  is 
such  that  a  modified  venturi  is  formed.  The  throttle  is  car- 
ried in  a  cylindrical  barrel  with  the  jets  placed  below  it  and 
the  passage  from  the  barrel  to  the  intake  is  arranged  so  that 
there  is  no  interruption  in  the  flow.  For  easy  starting  there 
is  a  dash-controlled  shutter  which  closes  off  the  air,  throwing 
the  suction  on  the  jets,  thus  giving  a  rich  mixture. 

The  only  adjustment  is  for  idling  and  once  that  is  fixed  it 
need  never  be  touched.  This  is  in  the  form  of  a  screw  and 
regulates  the  position  of  the  throttle  when  at  idling  position. 
The  dash  control  has  high-speed,  normal  and  rich  starting 
positions. 

The  minor  modifications  on  the  Master  are  as  follows: 
New  design  brackets  for  float  weights,  formerly  integral  lugs 
on  cover.  New  steel  stamping  locked  to  float  chamber  with 
projections  which  fit  into  slots.  This  locks  cover  on  float, 
whereas  a  circular  wire  was  used.  Float  needle  now  monel 
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metal  instead  of  brass.   All  hot  air 
now  instead  of  semi-hot  air. 

New  Carter  Warms  All  Air 

It  has  been  mentioned  that  the 
three  basic  methods  for  taking  care 
of  the  heavier  fuel  are  by  increased 
heat,  better  atomization,  and  higher 
velocities.  The  Carter  carbureter 
uses  all  three,  in  its  new  model  L 
which  has  just  been  put  on  the 
ket.  All  the  air  that  enters  the 
Carter  instruments  is  warmed  and 
comes  through  one  opening.  It  is 
brought  into  contact  with  the  vari- 
ous jets  by  means  of  venturi  tubes  permitting  the  passage  of 
an  exceptionally  large  volume  of  air  to  the  engine  with  note- 
worthy increase  in  power  and  passing  the  jets  at  a  very 
high  rate  of  speed,  thus  greatly  assisting  in  the  atomizing 
process. 

Fire  Models  of  Same  Type 

There  are  five  models  of  Carter  carbureters,  all  being  the 
automatic  expanding  type.  These  are  models  C,  hot  water 
jacketed  with  low  and  intermediate  adjustments  which  can  be 
scaled  after  being  set,  designed  for  replacement  business,  on 
account  of  adjustability  to  varying  conditions;  Model  CH, 
similar  but  designed  for  six,  eight  and  twelve-cylinder  cars; 
Model  F,  used  for  equipment  purposes  and  also  for  special 
Ford  outfit  It  has  no  adjustment  except  a  limited  one  for 
the  float  level.  Model  H  is  similar  except  that  it  has  a  steel 
float  chamber.  Model  L  has  all  the  air  received  through  one 
intake.  It  is  designed  especially  for  speed  and  power  and 
easy  starting.  It  is  used  only  for  equipment  purposes  except 
in  the  Ford  i 


properly  in  the  expanding 
of  fixed  orifices  which  are 


uncovered    progressively    as  the 

rotary  throttle  is 
orifice  gives  in  effect  an 
carbureter.  At  slow  speed  only  one 
orifice  is  in  operation  and  as  the 
throttle  is  opened  the  second,  and 
then  the  third,  orifice  comes  into 
operation. 

There  are  only  three  moving 
parts:  the  rotary  throttle,  the  float 
and  an  auxiliary  gravity  operated 
air  valve  to  control  the  admission  of 
air  to  the  middle  carbureting  cham- 
ber. With  the  throttle  closed  this 
valve  is  on  its  seat  and  permits  just 
sufficient  air  to  pass  to  give  a  rich  mixture  for  idling.  As 
the  speed  of  the  engine  is  increased  the  air  valve  lifts,  in- 
creasing the  flow  of  air  in  proportion  to  the  increased  flow 
of  fuel  and  thus  keeping  the  fuel  supply  in  the 
portion  for  various  throttle  conditions. 


Juhasz  Has  Fixed  Orifices 

The  Juhasz  instrument 
It  has  a 


Kingston  in  Miscellaneous  Class 


NONE  of  the  four  classifications  given  above  suits  the 
Kingston  carbureter.  Several  Kingston  carbureters 
are  produced.  For  pleasure  car  use  there  is  the  Model  L, 
which  is  applied  as  stock  equipment  on  a  large  percentage 
of  the  Ford  cars,  and  developed  with  slight  changes  for  ap- 
plication to  other  cars.  In  addition,  there  are  a  number 
of  models  brought  out  for  tractor,  marine  and  stationary 
service  under  the  general  designation  of  Inclosed  type,  being 
designed  for  operation  under  conditions  in  which  there  is 
a  great  deal  of  dirt  and  dust  in  the  air,  the  feature  being 
that  all  the  air  is  taken  In  at  one  intake,  which  may  be  pro- 
tected from  dirt.  Of  these,  the  Kingston  Duplex  is  the  most 
interesting,  as  it  is  arranged  to  operate  both  on  kerosene 
and  gasoline,  having  two  float  chambers,  two  nozzles,  two 
mixing  chambers,  with  a  three-way  valve  to  the  manifold. 
Thus,  it  is  in  fact  two  distinct  carbureters,  one  for  gasoline 
and  one  for  low-grade  fuel,  having  only  the  connection  to 
the  manifold  as  a  common  part.  This  carbureter  retains 
the  old  Kingston  feature  of  ball  valve. 

Model  L  Heats  All  Air 

The  model  L,  which  is  the  later  design,  has  a  concentric 
cork  float  around  a  jet  placed  at  an  angle  from  the  vertical. 
The  air,  all  of  which  is  heated,  is  taken  in  through  a  single 
opening  and  swept  downward  through  a  curved  passage 
whose  shape  gives  it  the  proper  velocity  and  direction  to 
sweep  across  the  end  of  the  flat  nozzle,  thus  picking  up  the 


fuel.  The  suction  is  regulated  automatically  by  means  of  a 
flapper  valve  which  assists  in  acceleration  and  whose  action 
is  explained  below. 

There  is  always  a  pool  of  gasoline  at  the  base  of  the  tube 
when  the  motor  is  not  running.  This  is  for  the  purpose  of 
positive  starting.  When  the  motor  starts  this  pool  is  quickly 
lowered  to  a  lower  portion  of  the  tube,  depending  on  the 
adjustment  of  the  needle  valve  and  continues  to  feed  from 
this  point  until  the  motor  is  stopped. 

When  the  motor  is  running  slowly  the  air  valve  rests 
lightly  on  its  seat,  allowing  no  air  to  pass,  consequently  all 
air  must  pass  through  the  low-speed  tube,  as  the  lower  end 
of  this  tube  is  close  to  the  spray  nozzle  and  all  the  air  at 
low  speed  has  to  pass  this  point,  the  atomized  gasoline  drawn 
from  the  nozzle  becomes  thoroughly  mixed  with  the  air  in 
its  upward  course. 

As  the  throttle  is  opened  the  air  valve  rises,  permitting 
a  small  volume  of  mixture  to  pass  by,  due  to  the  suction  of 
the  engine.  At  this  point  a  change  in  operation  occurs. 
The  low-speed  tube  still  continues  to  deliver  a  perfect  mix- 
ture, but  is  being  assisted  by  the  air  valve  opening.  The  air 
must  pass  across  the  spray  nozzle  between  it  and  the  low- 
speed  tube.  As  the  motor  speed  is  increased  up  to  its 
maximum  the  air  valve  continues  to  rise  higher,  permitting 
more  and  more  air,  which  passes  across  the  spray  nozzle 
with  no  increase  in  velocity  and  picking  up  the  gasoline 
from  it. 
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Factory 

American  Auto  Trimming  Co.,  Cleve- 
land, has  leased  quarters  in  which  it  will 
establish  a  plant. 

W.  A.  McManus  and  F.  A.  Hagner, 
of  Newark,  N.  J.  have  formed  the  Gen- 
eral Safety  Signal  Co.,  with  a  capital  of 
$£00,000  to  manufacture  safety  signal 
devices  for  automobiles. 

Crown  Tire  &  Rubber  Co.,  Omaha, 
Neb.,  is  about  to  start  the  building  of 
the  first  unit  of  a  tire  and  rubber  plant, 
for  which  6  acres  has  been  purchased  in 
a  manufacturing  suburb  of  Omaha.  The 
company  will  produce  300  tires  and  260 
tubes  daily.  It  is  planned  to  have  the 
building  up  and  machinery  installed 
about  Aug.  1  next.  An  output  of  fifty 
tires  a  day,  both  cord  and  fabric  types, 
will  be  undertaken  in  a  temporary  loca- 
tion. 

K.  D.  Carbureter  Co.,  Cleveland,  will 
erect  a  new  three-story  concrete  factory, 
100  by  250  ft 

Sayres  &  Scoville  Co.,  Cincinnati,  car- 
riage builder,  will  enlarge  ita  factory  to 
devote  its  manufacture  to  automobiles 
and  special  motor  trucks. 

H.  P.  Miller,  Fort  Worth,  Tex.,  plans 
to  build  a  plant  at  Dallas  for  the  manu- 
facture of  an 


Motor  Power  Co,  East  St. 
Louis,  111,  is  preparing  to  equip  a  plant 
for  the  manufacture  of  a  rotary  motor 
operated  with  steam,  gas  or  gasoline. 
J.  H.  Keys  is  president. 

MidconUnent  Tire  Mfg.  Co,  Wichita, 
Kan,  will  build  the  first  unit  of  its  plant. 
This  will  cost  $66,000  and  will  be  two 
stories,  60  by  280  ft 

Pierce- Arrow  Motor  Car  Corp,  Buf- 
falo, N.  Y,  will  erect  a  sand  blast  und 
pickling  building  of  steel  construction. 

Anger  Engineering  Co.,  Milwaukee, 
will  build  a  plant  at  Twenty-sixth  and 
State  Streets. 

Locomobile  Co.  of  America  will  erect 
a  one-story,  100  by  160-ft  addition. 

B.  P.  Motor  Car  Co,  Peoria,  111,  has 
been  incorporated  to  manufacture  motors 
for  automobiles  and  other  machines. 
Temporary  quarters  have  been  secured 
at  418  Main  Street  A  new  building  is 
planned  on  Hamilton  Street,  to  be 
erected  aa  soon  as  the  old  opera  house 
structure  is  demolished.  The  officers  of 
the  company  are  as  follows:  President, 
E.  T.  Beatty;  vice-president  R.  U. 
Pfeiffer;  secretary  -  treasurer,  J.  S. 
Pfciffer. 

DeLion  Tire  ft  Rubber  Co,  Trenton, 
N.  J,  is  about  to  erect  a  three-story,  65 

by  175-ft 


Alpha  Rubber  Mfg.  Co.  will  locate  ita 
plant  in  Genoa,  III.  The  company  is 
capitalized  at  $1,000,000  and  i-ill  occupy 
the  piano  factory  in  the  west  end  of  the 
city.  It  will  manufacture  tires.  Seventy- 
five  men  will  be  employed  at  the  begin- 
ning. J.  A.  Berger  is  president  and  gen- 
eral manager. 

Atwater  Kent  Mfg.  Co..  Philadelphia, 
manufacturer  of  ignition  system*,  is 
erecting  a  one-story  factory  building  at 
4937  Stenton  Avenue. 

Autocar  Co,  Ardmore,  Pa,  recently 
marked  the  close  of  one  of  the  moat  suc- 
cessful years  in  its  history  by  entertain- 
ing its  salesmen  and  branch  managers  at 
the  factory.  Among  those  in  attendance 
were  W.  T.  Savoye,  New  York;  J.  E. 
Higgina,  Providence;  R.  P.  Page,  Boston; 
M.  S.  Bulkleym,  Us  Angeles;  K.  B.  Har- 
wood.  Chicago;  A.  H.  Bishop,  Baltimore, 
and  A.  E.  Fisher,  Newark. 

J.  B.  D.  Resilient  Wheel  Mfg.  Co,  Mil- 
waukee, which  was  organized  about  3 
years  ago  to  manufacture  and  market  a 
solid-tire  wheel  for  passenger  cars  and 
trucks,  has  changed  its  corporate  style 
to  the  Motor  Parts  Machine  Co.  The 
plant  at  675  Smith  Street  has  been  ex- 
tended and  enlarged  to  include  the  pro- 
duction of  a  varied  line  of  car,  truck  and 
parts  for  the  trade. 


The  Automobile  Calendar 


ASSOCIATIONS 

Jan.  «-13— New  York.  Mid- 
winter Meeting  of  Society 
of  Automobile  Engineers, 
Engineering  Society  Bldg. 
Jan.  9—  New  York  City,  National 
Automobile  Chamber  uf 
Commerce.  Annual  Ban- 
quet at  Waldorf-Astoria- 

New  York  City,  80- 
fiely  of  Automobile  Engi- 
neer*' Mid-Winter  meet- 
ins,  Thursday,  Jan.  11.  8. 
A.  E.  day.  Annual  Ban- 
quet. Hotel  Blltmore, 
Special  performance  Zlflg- 
felds  Midnight  Follies, 
Jan.  10— New  York  City.  Motor 
and  Accessory  Manufac- 
ture™' Banquet.  Waldorf- 
Astoria. 

Feb.  1-1— Chicago,  III..  Annual 
Convention  American 
Aa*n,  of  Garage  Owners. 
Auditorium  Hotel, 


CONTESTS 
1»17 

-Los  Angeles  to  Salt  I-ake 

City  Road  Race. 

1» — New  York  Metropolitan 

Race  on  Shi-epshcad  Bay 

Speedway. 


April 


July 
July 

July 


10— Ind  lanapolls  Speed' 
Race,  Championship. 
9 — Chicago.  111..  Speedway 
Race,  Championship. 

21  —  Cincinnati,  Ohio. 
Speedway  Race. 
4— Omaha,  Neb.,  Speedway 
Race.  Championship. 
M  —  Des  Moines,  Iowa. 
Speedway  Race,  Cham- 
pionship. 

4 — Tacoma.  Wash.,  Speed- 
way Race,  Chnmplonshlp. 
4 — Kaunas  City  Speedway 
Race 

1 — Cincinnati.  Ohio.  Speed- 
way Rare,  Chnmplonshlp. 

15  —  Providence.    R.  I, 
Speedway 
olonshlp. 


Sept.  St— New  York, 

Race.  Champlor 
Oct.  6— Kansas  City  Speedway 

Ua<  ■■ 

Oct.  13 — Chicago  Speedway  Race. 
Oct.    27— New    York  Speedway 


[way  Jan.  22-27— Rochester.  N.  Y, 
Show,  Exposition  Park. 
Rochester    Auto  Trades 


Dec. 

Dec. 
Dec. 

Dec. 
Jan.- 


Jan. 
Jan. 

Jan. 


8HOWS 

9-18 — Akron,  Ohio,  Show 
for  Passenger  Cars  Only, 
Market  Street  Gardens, 
Akron  Automobile  Dealers' 
Show  Assn. 

18-20 — San  Francisco,  Cal, 
Automobile  Salon  De 
Luxe.  Palac*  Hotel.  I.  R. 
Gates.  Mgr. 

28-27— Olean.  N.  Y,  Show. 
Armory  Hall. 

30-Jan.  8 — Cleveland  Auto- 
mobile Accessory  Show, 
Dreamland  Auditorium. 
30-Jan.  C — Cleveland,  Ohio. 
Sixteenth  Annual  Show, 
Wlgmore  Coliseum.  Cleve- 
land Automobile  Club. 
-First  Pan-American  Aero- 
nautic Exposition.  New 
York  City;  Aero  Club  of 
America.  American  Society 
of  Aeronautic  Engineers. 
Pan-American  Aeronautic 
Federations. 

2-10 — New  York,  Automo- 
bile Salon,  Hotel  Astor,  J. 
R.  Eustis,  Mar. 
8-11— Milwaukee  Auditor- 
ium, Milwaukee  Automo- 
bile Dealers. 

8-  1 S  _  New  York  City. 
Show.  Grand  Central  Pnl- 
ace.  National  Automobile 
Chamber  of  Commerce. 
12-20— Philadelphia.  Show, 
Philadelphia  Automobile 
Trade  Assn. 

9-  10  —  Fort  Dodge,  la.. 
State  Convention.  Inwa 
Retail  Automobile  Dealers* 
Assn. 

20-27— Detroit.  Mich..  1«fh 
Annual  Show.  Detroit  Au- 
tomobile Dealers'  Assn. 


Jan. 

Jsn. 
Jan. 
Jan. 
Jan. 


22-27 — Manchester,  N.  H, 
Academy. 

22-27— Buffalo,  N.  Y..  Show. 
Broadway  Auditorium, 
Buffalo  Automobile  Deal- 
ers' Assn. 

23-27  —  Baltimore.  Md, 
Show,  Fifth  Regiment  Ar- 
mory. 

25-27— Ashevllle,    N.  C. 
Show,  Ashevllle  Automo- 
bile Trade  Assn. 
27- Feb.  3— Columbus,  Ohio, 
Show.  Memorial  Hall.  Co- 
lumbus Dealers'  Assn. 
27-Feb.   1.    1917— Chicago. 
III..  Show,  Coliseum,  Na- 
tional Automobile  Cham- 
ber of  Commerce. 
27-Feb.  5— York.  Pa..  Show. 
York  Automobile  Dealers' 
Assn. 

Jan.  20-27— Montreal.  Que,  Au- 
tomobile Trade  Assn. 

Jan.  28-Feb.  1 — Wllm  I  n  g  t  o  n  . 
Del,  Show,  Hotel  duPont. 

Feb. — Newark,  N.  J..  Show,  First 
Regiment  Armory. 

Feb.  3-10 — Minneapolis,  Minn., 
Show.  Minneapolis  Auto- 
mobile Trade  Assn. 

Feb.  5-»— Boston,  8th  National 
Good  Roads  Show,  Me- 
chanics' Hldg. 

Feb.  5-10 — Bangor,  Me.,  Bangor 
Automobile  Assn.,  Audi- 
torium. 

Feb.  10-18— San  Francisco.  Cal, 
Pacific  Automobile  Show, 
G.  A.  Wahlgreen.  Mgr. 

Feb.  12  -  17  —  Louisville.  Ky, 
Show.  First  Regiment  Ar- 
mory. Louisville  Automo- 
bile Dealers'  Assn. 

Feb.  12-19— Indianapolis,  Ind,. 
Show.    Stelnhart    B  I  rt  g  . 

Tr,d'-n»nol(s  An 

Trade 


Feb.  19-24— Orand  Rapids, 
Mich.,  Show,  Automobile 
Business  Aasu.  of  Orand 
Rapids. 

Feb.  14-17— Peoria.  Ill,  Colise- 
um. Automobile  and  Ac- 
cessory Dealers'  Ansn. 
18  -  25  —  St.    Louis.  Mo, 
dw.  Automobile  Manu- 


ShoN 
fact. 


jrr^ 

Mgr. 

Feb.   19  -  24  —  Duluth, 

Show,  Duluth  Auto  Deal- 
ers* Assn,  Armory. 
Feb.   19-24— Bridgeport,  Conn, 
Show,  Armory.  Coast  Ar- 
tillery Corps. 
Feb.  19-24— St.  Louis.  Overland 
Bldg,    St.     Louis  Auto. 
Dealers'  Assn. 
Feb.  19-24 — Syracuse.     N.  Y, 
Show.  State  Armory,  Syr- 
acuse Dealers'  Assn. 
Feb.    24  -  March    3  —  Brooklyn. 

•eglment  Ar- 


Show, 
mory. 

Feb.  28-March  1— Omaha.  Neb, 
Show.  Auditorium,  Omaha 
Automobile  Show  Assn. 

March  I,  2.  3—  Crbnna,  111 .  Show, 
Automobile  Trade  Assn.  of 
Champaign  Co.  Armory  of 
the  I'nlverslty  of  III. 

March  3-10 —  Boston,  Mass., 
Show,  Mechanics'  Hldg., 
Boston  Automobile  Deal- 
ers* Aasn. 

March  8-10— Ft.  Dodge,  Iowa, 
Northern  Iowa  Snow,  New 
Terminal  Warehouse.  O. 
W.  Trcmaln.  Secretary. 

March  14-17— Davenport.  Iowa. 
Show,  Coliseum  Bldg..  Tri- 
City  Autumn  bile  Trade. 

March  18-23— Cedar  Rapids.  la. 
Cedar  Rapids 
Trades  Assn. 

April— Calumet.  _Mlc 
Coliseum.  ~* 
Mgr. 
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Elgin  Motor  Car  Co.,  Chicago,  has  com- 
pleted a  %-tnile  teat  track,  over  which 
ever;  car  is  tested  before  shipment.  The 
Elgin  factory  is  also  located  near  a  steep 
hill,  which  provides  opportunity  to  test 
the  hill-climbing  qualities  of  every  car. 

Shelter  Wood  Rim  Mfg.  Co,  Portland, 
Ind.,  manufacturing  single-piece  wooden 
rim  automobile  steering  wheels,  is  mak- 
ing plans  for  a  factory. 

Davis  Mfg.  Co.,  Milwaukee,  a  manufac- 
turer of  gasoline  engines  for  trucks, 
tractors,  railway  coaches  and  similar  pur- 
poses, is  reported  to  be  preparing  to 
make  important  works  extensions,  made 
necessary  by  the  extraordinary  demand 
for  its  products.  The  new  building,  it  is 
said,  will  consist  of  a  shop,  124  by  225  ft., 
and  a  pattern  shop,  30  by  90  ft. 

Elwell-Parker  Electric  Co.,  Cleveland, 
maker  of  storage  battery  industrial 
trucks  and  tractors,  will  enlarge  its  plant 
by  the  erection  of  a  four-story  building, 
60  by  120  ft  This  will  be  a  duplicate  of 
an  extension  built  some  time  ago.  A 
third  unit  of  the  same  site  is  contem- 
plated early  next  year. 

Personals 

J.  F.  Douse  has  been  appointed  sales 
manager  and  advertising  manager  of  the 
George  W.  Miller  Co.,  Seattle.  Previous 
to  this  change  Mr.  Douse  was  manager 
of  the  Seattle  branch  of  the  Fisk  Rubber 
Co.  Mr.  W.  P.  Williams  will  remain  as 
general  manager  of  the  George  W.  Mil- 
ler Co. 

Herbert  Dovey  has  been  appointed 
manager  of  the  Sturgis  &  Storie  Co.  of 
Walla  Walla,  Wash.,  agent  in  Walla 
Walla  for  the  Buick,  G.  M.  C.  trucks  and 
Bull  tractors. 

H.  C.  Plow  has  purchased  the  Automo- 
bile Owners'  Accessory  Co.,  Ltd.,  of 
Montreal,  Can.  Mr.  Plow,  who  is 
known  to  the  industry  as  "Hy"  Plow, 
at  one  time  treasurer  of  the  Hart- 


ford Rubber  Co. 

J.  E.  Morehouse  is  manager  of  the 
Detroit  branch  of  the  Scripps  Booth 
Corp.   The  branch  waa  recently  opened. 

George  Grow,  Boston,  used-car  dealer, 
has  purchased  from  the  Willys-Overland 
Co.  the  four-story  building  on  West  New- 
ton Street  that  had  been  used  by  the 
Connell  &  MrKone  Co.,  eastern  Massachu- 
setts Overland  dealer,  as  a  service  station 
for  the  past  5  years. 

R.  C.  Wilson  has  been  appointed  gen- 
eral manager  of  the  Columbus  Cadillac 
Co.,  Columbus,  Ohio,  succeeding  E.  C. 
Moliter.  Mr.  Wilson  has  been  a  director 
and  sales  manager  of  the  Standard 
Motor  Car  Co.  there. 

V.  A.  Seidera  has  been  appointed 
Southern  Bales  agent  for  the  Bell  Motor 
Car  Company,  York,  Pa.,  and  will  cover 
the  States  of  Virginia.  North  Carolina, 
South  Carolina,  Georgia,  Alabama,  Flor- 
ida and  Tennessee. 

A.  B.  MacGowan,  formerly  in  the  sales 
promotion  department  of  the  Chase 
Motor  Truck  Co.,  Syracuse,  N.  Y.,  is  now 
city  *ales  manager  for  that  company  at 
its  Philadelphia  branch. 

D.  F.  Shanahan  of  Covington,  Va., 
has  joined  the  sales  force  of  the  Chase 
Compnny  as  special  traveling  represen- 
tative. 

F.  I..  Terry,  who  for  the  past  4  years 
has  had  service  on  S.  G.  V.  and  Fiat  cars, 
has  taken  in  a  partner,  R.  E.  Hardy,  and 
opened  an  accessory  store  at  1441  Bush 
Street,  San  Francisco.  Tho  firm  is  known 


as  Terry  &  Hardy,  accessory  dealers  and 
Firestone  distributors. 

H.  E.  McEMowney  of  Seattle,  Wash., 
has  been  appointed  agent  for  the  Hen- 
drick'e  1-ton  truck  attachment  in  Ta- 
coma,  Wash.,  and  surrounding  territory. 

S.  W.  Dorman  has  become  purchasing 
agent  of  the  automobile  accessory  de- 
partment of  the  Biddle  Purchasing  Co., 
New  York. 

Jack  De  Mont.  Atlanta,  Ga.,  for  more 
than  a  year  manager  of  the  Willard 
Storage  Battery  Co.  branch,  has  been 
transferred  to  New  York  and  Al.  C. 
Hyscr  of  Cleveland,  Ohio,  succeeds  him 
as  Atlanta  manager. 

A.  H.  Abel,  Birmingham,  Ala.,  has  be- 
come sole  owner  of  the  Abel-McCay 
Wagon  Co.  and  has  changed  the  name 
to  A.  H.  Abel  Wagon  Co.  In  addition 
to  automobile  repairing  the  company  will 
sell  Redden  trucks. 

N.  B.  Ford,  who  for  10  years  traveled 
for  the  Corbin  Screw  Corp.  from  its  Chi- 
cago office,  having  his  headquarters  in 
Kansas  City,  and  who  left  some  2  years 
ago  to  become  connected  with  the  Ford 
Chain  Block  &  Mfg.  Co.,  Philadelphia, 
has  re-entered  the  employ  of  the  Corbin 
Screw  Corp.  as  salesman,  with  headquar- 
ters in  New  Britain  and  covering  the  ter- 
ritory formerly  traveled  by  A.  H. 
Harrop. 

C.  B.  Lindeman,  formerly  Western  ad- 
vertising representative  of  the  Firestone 
Tire  &  Rubber  Co.,  has  been  appointed 
head  of  the  creative  division  of  the  com- 
pany with  offices  in  Akron. 

W.  J.  Denning  has  recently  been  ap- 
pointed manager  of  the  cataloging  and 
advertising  departments  of  the  Auto 
Parts  Co.,  Chicago. 

J.  L.  Hamilton,  secretary  of  the  Bay 
State  A.  A.,  has  formed  a  partnership 
with  Stanley  Hall,  one  of  the  directors, 
and  it  is  named  the  H.  &  H.  Motor  Spe- 
cialties Co.,  to  handle  accessories. 

W.  EL  Hennlgan.  for  many  years  with 
the  Winton  New  England  branch,  and 
Herbert  Ramsey,  a  former  Hupmobile 
man,  have  joined  the  sales  force  of  the 
Harry  Fosdick  Co.,  handling  the  Path- 
finder at  Boston,  Mass. 

J.  J.  Devaux  has  resigned  as  Oregon 
distributor  in  Seattle  for  the  Chevrolet 
car  in  order  to  take  the  agency  for  the 
Regal  car  in  Lower  California. 

F.  H.  Dowries  has  been  appointed  head 
of  the  Smith  Form-A-Truck  department 
of  Ballou  &  Wright  of  Portland,  Ore. 

W.  E.  Duersten,  formerly  production 
and  efficiency  expert  of  the  Western 
Electric  Co.,  and  later  connected  with  the 
Hudson  factory,  has  been  named  factory 
superintendent  for  the  Macon  Motor  Co., 
Macon,  Mo. 

O.  R.  Randall,  for  7  years  sales  man- 
ager of  the  Middle  Western  and  South- 
western territory  of  the  J.  I.  Case  T.  M. 
Co.,  Racine,  Wis.,  has  resigned,  effective 
Jan.  1,  to  engage  in  business  at  Atlanta, 
Ga.,  as  State  distributer  for  Georgia  of 
a  line  of  pleasure  cars,  trucks  and  trac- 
tors, the  names  of  which  are  not  yet 
divulged.  Mr.  Randall  joined  the  Case 
Company  in  1001.  first  as  agent  in 
Atlanta.  In  1909  he  was  called  to  the 
home  offices  to  accept  one  of  the  most 
important  posts  in  the  saleB  organization. 
His  son,  E.  A.  Randall,  now  associated 
with  the  Western  Advertising  agency  of 
Racine,  will  become  associated  in  the  new 
venture  at  Atlanta. 

E.  A.  Jacob  succeeds  J.  W.  Wildman  as 
manager  of  the  Des  Moines,  Iowa,  branch 


for  the  Portage  Rubber  Co.  Mi 
man  leaves  Ui  take  charge  of  the  Chicago 
Portage  branch. 

J.  B.  Brugler  has  been  appointed  man- 
ager of  the  new  Indianapolis  branch  of 
the  Racine  Horse-Shoe  Tire  Co.,  Racine, 
Wis.,  which  has  just  been  opened  at  249 
North  Pennsylvania  Street. 

H.  P.  Nelson  has  become  treasurer  and 
sales  manager  of  Robert  Lurie  A  Co., 
New  York,  handling  the  Mett. 

Dealers 

Kelly-Springfield  Tire  Co.  has  opened 
a  factory  branch  at  1225  Harmon  Place, 
Minneapolis,  succeeding  the  Boger-Stiesa 
Rubber  Co.,  its  agent  for  2  years.  G.  M. 
Martin,  manager  for  the  Firestone  Tire 
&  Rubber  Co.  branch  at  1635  Hennepin 
Avenue,  Is  appointed  manager.  The  ter- 
ritory is  Minnesota,  the  Dakotas,  west- 
ern Wisconsin  and  western  Canada.  A.  C. 
Searles  is  new  manager  for  the  Fire- 
stone company. 

F.  B.  Steam*  Co.  of  New  York  an- 
nounces that  the  wholesale  end  of  its 
business  is  now  in  charge  of  the  factory 
branch.  The  wholesale  business  was  for- 
merly handled  by  Charles  E.  Riess  A  Co., 
metropolitan  distributor  of  the  Hupmo- 
bile. 

Met 2  cars  will  be  distributed  in  Chi- 
cago by  James  Haddie  at  729  Lyman 
Avenue,  Oak  Park. 

Troy  motor  truck  trailers  will  be  han- 
dled by  the  Barden  Electric  &  Machinery 
Co.,  Houston,  Tex.,  and  by  the  O'Rourke- 
Muller  Motor  Co.,  New  Orleans. 

Chalmers  Motor  Co.,  Detroit,  has  is- 
sued to  all  its  dealers  olans  for  an 
effective  service  inspection.  During  1917 
each  Chalmers  dealer  or  distributor  will 
maintain  a  Standard  Chalmers  service 
car  which  will  be  distinguished  by  its 
color  scheme  of  red  and  black.  This  car 
will  have  a  red  body,  black  hood  and 
running  gear. 

Willard  Storage  Battery  Cov,  Cleve- 
land, has  added  during  the  past  month 
about  sixty  new  service  stations,  making 
the  total  up  to  831. 

Benton  County  Hardware  Co.,  Rogers, 
Ark.,  a  wholesale  hardware  concern, 
which  operates  a  string  of  retail  stores 
and  travels  a  number  of  salesmen,  has 
added  automobile  accessories  to  its  job- 
bing line.  The  company  is  contracting 
accessories  on  a  jobbing  basis  and  com- 
piling an  extensive  catalog. 

Packard  Motor  Car  Co.,  Philadelphia, 
will  build  an  eight-story  steel  and  con- 
crete service  plant,  70  by  185  ft.,  at 
Broad  and  Wood  Streets. 

Padgitt  Bros.  Co..  Dallas.  Tex.,  has 
closed  contracts  for  the  Texas  agency  for 
the  Kelly-Springfield  and  Commerce 
trucks  and  for  tne  BaVock  and  Parry 
commercial  bodies  and  for  the  Racine 
tires. 

Cole  Automobile  Co..  Peoria,  111.,  has 
removed  from  1812  Main  Street  to  a  new 
location  at  103  Ellis  Street,  and  will 
operate  a  sales  agency,  garage  and  serv- 
ice station.  Eugene  Hayden  is  now  dis- 
tributor for  the  Cole  in  Peoria  and  vi- 
cinity. 

Denver  Auto  Goods  Co.,  Denver,  has 
taken  the  Colorado  distributing  agency 
for  Pennsylvania  tires. 

R.  E.  Williams  Motor  Car  Co.,  Denver, 
a  new  concern,  has  secured  the  Abbott- 
Detroit  distributing  agency  for  Colorado 
and  southern  Wyoming. 
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JOHNSON'S 

GUARANTEED 

CARBON  REMOVER 


Your  Car  Will  Run 
Like  It  Did  The 
First  500  Miles— 

if  you  keep  it  free  from  carbon 

the  black  plague  of  motorists.  The 
quic  kest ,  easiest  and  cheapest  way  to  re- 
move carbon  from  your  cylinders  is  with 

joHNSon Carbon  Remover 

Five  minutes  time  and  no  labor  required. 
Lift  your  hood  and  pour  an  ounce  of 
Johnson's  Carbon  Remover  in  each  cyl- 
inder through  the  pctcocks  or  spark  plug 
openings.  Put  down  the  hood  -go  to  bed  - 
get  up  in  the  morning  and  drive  a  perfectly 
clean  engine.  You  can  save  from  $3.00  to 
$5.00  over  any  other  method  without  loss  of 
time  and  with  much  better  results. 

SPECIAL  OFFER 

We  will  send  you  by  prepaid  express  for  $1.00 
(lull  or  .stamps)  enough  of  Johnson's  Guaran- 
teed Coffoofl  Kemover  to  thoroughly  clean  any  ordinary 
loiir-t-ylinder  motor  three  time*.  Please  give  u»  the 
name  of  your  dealt  r. 

S.  C.  JOHNSON  &  SON,  Dept.  A,  Racine,  Wis. 

(Patent  Applied  For) 


Takes  out  that  Knock 

and 

Puts  new  Life  in  Your  Engine 


Please    mention   The    Autnmoblle   when    writing    to  Advertiser* 
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Foremost  in  Automobiling  and  Aviation 

Uamd  by  Miu  Ruth  Law  in  All  Her  Record-Breaking  Flight* 

MISS  Ruth  Law,  now 
recognized  as  Amer- 
ica's greatest  aviatrix,  has 
used  the  Rayfield  Carbu- 
retor on  her  aeroplane  in 
all  her  exhibitions  —  loop- 
ing-the -loop  and  night 
flying — and  recently  stated 
that  the  Rayfield  has  made 
it  possible  for  her  to  do 
her  flying  successfully. 

Miss  Law,  in  her  famous 
Chicago -New  York  flight 
of  Nov.  19-20,  using  the 
Rayfield  Carburetor,  es- 
tablished the  following 
records: — 

American  Non-Stop  Cross- 
country Record; 

American  Non-Stop  Cross- 
country Record  for  Women; 

The  Second  World's  Avia- 
tion Record. 

Rayfield  Records  Unrivaled 

While  the  Rayfield  of  today  is  best  known  as  the  most  efficient  carburetor  for  all  motoring 
purposes,  it  has  also  earned  its  fame  by  performance  in  the  establishment  of  other  world's 
records  on  race  track,  motor  boats,  motor  truck  endurance  contests  and  economy  runs. 

Findeisen  &  Kropf  Mfg.  Company 
2117  Rockwell  Street,  Chicago 
New  York  Automobile  Show  BRANCHES: 

spac»  c-88  ud  m  10O2   Broadway,  New  York 

Chicago  Show  1140  Michigan  Ave..  Chicago 

Space  >«  (Gallery) 


I'lcisc    mention    The   Automobile    when   writing    to  Advertisers 


Digitized  by  Google 


THERE  is  abundant  evidence  to  prove  that  the  four  cylinder  motor 
is  the  ideal  motor,  and  scarcely  any  evidence  to  the  contrary. 
Most  foreign  manufacTurers  of  quality  cars  ^and  it  is  generally 
admitted  that  there  is  no  superior  to  high  quality  foreign  cars — use 
four  cylinder  motors.  Even  the  six  cylinder  motor  has  never  yet 
come  into  its  own  abroad,  and  yet  all  of  the  multi-cylinder  propo- 
sitions have  been  tried. 

Again,  it  is  generally  admitted  that  greater  power  and  efficiency- — 
which  mean  more  miles  with  less  fuel  consumption — is  possible  with 
valve-in-head  construction  than  with  any  odier  kind  of  motor.  Ample 
proof  of  this  statement  is  shown  in  the  fad  that  pratfically  all  of  the 
great  racing  cars  where  both  power  and  speed  are  desired  both  here 
and  abroad  use  four  cylinder  motors  of  the  valve- in -head  type. 


TOURING  CAR  *o8} 


> 


Digitize 


The  four  cylinder  •vah/e-in-the-head  motor 
of  the  MONROE  ear  has  the  Urge  ports 
of  a  high  speed  motor.  The  cylinder 
heads  are  cast  enbloc  and  include  the 
intake  manifold.  The  cylinder  block  is 
cast  integrally  with  the  upper  part  of  the 
crank  case.  The  cylinders  have  a  _)}" 
bore  with  4 J"  stroke  and  a  piston  dis- 
placement of  150  cubic  inches.  The 
front  crank  shaft  bearing  is  li"  in 
diameter  by  j"  long.  The  clutch  is  oj 
the  multiple  disc  type,  using  six  dry  plates 
of  Raybestos  and  steel.  The  cam  shaft 
is  hardened  and  ground 


So  following  established  engineering  practice,  the  MONROE 
motor  is  a  four  cylinder  motor,  valve-in-head  type,  refined  to  the 
very  Last  degree.  It  is  such  a  motor  as  manufacturers  generally 
wall  revert  to  after  the  sales  value  of  the  multi-cylinder  type  has 
been  lost. 

The  Significance  of  the  M  8C  S  Differential 

Another  point  of  construction  which  demonstrates  clearly  the  high 
quality  of  the  MONROE  product  as  a  general  proposition  is  the 
use  of  an  M  A:  S  Locking  Differential. 

This  M  dc  S  differential  possesses  all  of  the  advantages  of  the  old 
conventional  type  differential,  without  any  of  its  disadvantages. 
The  old  type  differential  of  course  provided  differential  action 
when  a  car  was  turning  corners,  but  it  also  admitted  of  idle  spin- 
ning of  the  wheels  during  straight  ahead 
driving  moments,  which  caused  cutting  and 
undue  wear  of  the  tire-  -and  which  also 
assisted  materially  in  causing  car  skidding 
and  which  made  it  practically  impossible  to 
pull  a  car  out  of  a  bad  hole  in  the  event 
of  only  one  wheel  having  traction. 

This  new  M  OC  S  differential  provides  per- 
fect differential  action  during  the  moment 
that  the  car  is  turning  comers,  but  when  the 
car  is  driving  in  a  straight  line,  it  automat- 
ically prevents  the  wheels  from  revolving  at 
a  speed  greater  than  that  at  which  the  car 
is  traveling. 


Does  Away  With  Spinning 

In  other  words,  if  in  driving  over  a  cobble-stone  pavement  the 
rear  wheels  bounce  and  jump  off  the  pavement — as  they  always 
do,  when  they  return  to  the  pavement  they  are  revolving  at  the 
same  speed  as  that  at  which  they  were  turning  when  the  car  left 
the  road. 

The  M  8C  S  differential  prevents  this  idle  spinning  and  scuffing, 
which  does  more  to  wear  out  tires  than  could  possibly  occur  if 
the  differential  were  entirely  eliminated. 

In  addition  to  this,  the  M  &  S  differential  stops  car  skidding  be- 
fore it  starts  by  preventing  either  of  the  wheels  from  spinning 
or  skidding  when  you  strike  wet  pavements.  It  also  provides  that 
if  one  wheel  has  traction  that  wheel  will  get  the  same  power  that 
the  wheel  without  traction  gets,  and  thereby 
ensures  your  being  pulled  out  of  a  mudhoie. 

Other  Valuable  Features  of 
Construction 

A*  stated  above,  these  two  features  of 
construction  in  the  MONROE  car  are 
mentioned  largely  as  particular  evidence  of 
the  general  design  and  quality  construction 
of  the  car  itself.  They  are  cited  only  to 
indicate  dearly  the  fad  that  the  MONROE 
car  is  of  high  quality  without  any  extrava- 
gant non-essentials. 

The  other  features  which  regard  for  the 
perfection  of  the  MONROE  car  have  1 
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It  has  been  our  aim  to  make  the 
MONROE  car  as  attractive  in 
appearance  as  it  is  veil  built  and 
designed.  It  is  finished  in  a  way 
that  conforms  to  the  quality  that 
is  in  it  It  is  not  flashy  or  rakish 
m  any  degree,  but  neat  and  com- 
pact with  graceful,  well-balanced 
lines  suggesting  refinement,  together 
with  strength  and  speed.  The 
Monroe  car  will  be  found  large 
and  roomy.  It  has  been  especially 
designed  for  comfort.  You  get 
plenty  of  leg  room. 


pelted  us  to  include,  have  all  received  the  sanction,  of  leading 
engineers  both  here  and  abroad.  With  the  three  already 
mentioned  they  may  be  tabulated  as  follows: 


1. 
2. 

3- 
4- 
5- 
6. 

7- 


Valve-in-head  motor  construction. 
The  use  of  a  highly  developed,  highly  re- 
fined 4  cylinder  motor. 
Pressure  oiling. 
Deep  frame  construction. 
Compound  cantilever  springs, 
Detachable  cylinder  heads. 
Equal  tractive  differential. 


Not  only  is  the  MONROE  car  amply  large  for  all  sorts  of  uses, 
not  only  is  the  MONROE  car  a  beautifully  well-finished  car  with 
a  striking,  snappy  appearance,  but  all  of  its  attractiveness  that 
immediately  impresses  the  prospective  buyer  is  more  than  borne 
out  by  the  performance  of  the  car  itself. 

It  has  that  snap  and  power  which  is  possible 
only  with  the  valve-in-head  motor  and  yet 
it  ■  an  economical  car  to  drive,  giving  high 
gasoline  and  oil  mileage,  and  because  of  the 
locking  differential,  an  exceptionally  high 
tire  mileage. 

An  Equipment  Matched  Only  in 
Highest-Priced  Cars 

In  addition  to  all  these  facts,  the  car  is  com- 
plete from  one  end  to  the  other,  with  every 
quality  part  and  accessory  that  any  motor  car 
owner  could  desire.    By  glancing  over  the 


specifications  it  will  be  apparent  quickly  that  nothing  has  been 
omitted — nothing  essential  to  performance  and  comfort. 

Only  High  Grade  Units 

You  find  in  the  MONROE  car,  a  Zenith  carburetor;  Connecticut 
Ignition  driven  from  the  cam  shaft,  in  combination  with  a  belt 
driven  Auto-Lite  Generator;  Auto-Lite  Starting  Motor  with 
Bendix  Drive  operating  on  the  fly-wheel ;  Fedders  Radiator  with 
thermo-syphon  cooling  system  and  auxiliary  tank;  compound 
springs  with  self-lubricating  shackles  ;  Raybestos  clutch  and  brake 
lining;  Stewart- Warner  vacuum  feed;  selective  type, sliding  gear 
transmission,  three  speeds  forward  and  reverse  ;  nickel  steel  gears, 
double  heat  treated ;  ball  bearings  throughout ;  indeed,  all  the  es- 
sentials of  equipment  that  are  to  be  found  in  any  car  at  any  price. 
In  the  line  of  more  general  equipment  you  find  a  Motometer 
Stewart- Warner  Speedometer,  eight  day 
clock  and  tonneau  light  with  No.  i  leather 
trimmings  and  silk  mohair  top.  Wire  wheels 
are  furnished  at  extra  cost 

There  are  lots  of  cars  on  the  market  that 
compare  with  the  MONROE  as  to  size, 
selling  for  lots  less  money.  And  that  is 
just  the  point  we  wish  to  make  here.  The 
MONROE  car  was  not  built  to  sell  at  a 
price.  It  was  built  to  meet  the  demands  of 
the  man  who  wanted  a  quality  car  and  yet 
who  did  not  want  a  great,  big,  heavy,  high- 
powered,  expensive  and  extravagant  con- 
veyance that  would  be  beyond  his  means  or 
requirements.  We  found  we  could  build 
such  a  car  to  sell  for  £98;. 
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There  is  a  vast  field  of  just  such  motor  car  prospects — men  who  want  all  the  quality  that  is 
necessary  to  ensure  pleasure  and  comfort,  and  yet  are  not  willing  to  pay  two  or  three  thousand 
dollars  for  their  car. 

The  MONROE  car  supplies  this  demand. 

A  Unique  Opportunity  for  High-Grade  Representatives 

It  is  a  car  which  calls  for  quality  representation.  It  is  a  car  which  can  be  sold  only  on  a 
quality  basis.    But  on  that  basis  the  MONROE  car  sells  and  sells  easily. 

We  are  looking  for  a  broader  and  wider  distribution.  We  want  men  to  sell  this  car  who 
know  how  to  approach  people  who  realize  that  in  the  long  run  it  is  cheapest  to  buy  the  best. 
If  you  are  in  position  to  handle  such  a  proposition  as  that,  we  want  to  get  in  touch  with  you. 

Our  proposition  to  you  is  liberal,  in  fact,  it  is  more  than  liberal,  for  we  are  building  and  want 
to  build  in  the  right  way  with  right  people.    Get  in  touch  with  us  immediately. 


MONROE     MOTOR  COMPANY 

PONTIAC  MICHIGAN 
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"Down"  Must  Come  Your  Car  When  Most 
Any  of  These  Scores  of  Bushings  Wear  Out 


Consider  seriously,  please,  for 
the  sake  of  your  own  pocket- 
book,  the  important  part  that 
the  bushings  play. 

The  quality  of  the  bushings 
used  in  a  car  invariably  de- 
termines the  amount  of  serv- 
ice the  car  will  render  before 
it  begins  to  rattle  and  lose 
power  and  have  to  be  over- 
hauled. 

Bushings  of  bronze,  you  know, 
are  used  to  take  the  wear  be- 
tween most  relatively  mov- 
ing parts. 

There  are  scores  of  such  bush- 
ings in  every  car  and  when 
they  wear,  even  slightly,  rat- 
tles and  knocks,  vibrations 
and  lost  power,  invariably 
result.    Worn  bushings,  too 


(because  looseness  allows 
vibration,  causes  crystalliza- 
tion of  other  parts),  are  fre- 
quently the  cause  of  danger- 
ous accidents. 

When  you  have  your  car  over- 
hauled what  are  you  going  to 
do? 

Have  it  built  up  with  medium 
quality  bushings  which  have 
short  life  or  with  bushings  of 
the  finest  quality? 

To  replace  the  worn  bushings 
in  your  car  with  Non-Gran, 
your  repairman  will  have  to 
charge  you  five  or  six  dollars 
more  than  were  he  to  use  the 
ordinary  run  of  bearing 
bronze. 

Non-Gran  bushings  are  the 
finest  he  can  give  you  and 


their  use  will  save  you  many 
hundreds  of  dollars  by  elimi- 
nating future  repairs. 

If  the  cost  for  overhauling, 
using  medium  quality  bush- 
ings, would  be  $100X>0,  the 
cost  for  this  same  overhaul- 
ing, using  the  finest  quality 
bushings,  would  be  about 
$105.00. 

Practically  every  manufacturer 
of  high  grade  cars  and  mo- 
tors uses  Non-Gran  bush- 
ings. That's  why  these  finer 
cars  wear  so  much  better  and 
longer  than  ordinary  cars 
not  so  equipped. 

American  Bronze  Company 

Btrwyn.     •        •         •  Pcrm«ylv»r»U' 

Sole  Maker*  of  Non-Gran  Bronze  and  LargMt 
Exclusive  Manufacture™  of  Bearing  Bronte  in  th« 

World. 


M I O  M     IPIE D 


[BEAR  I  N 


BRONZ 
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Kiteeft  Original  Idea  That 
Changed  the  Motoring 
Habit*  of  a  Nation 

ED 

J — 
<j%undred Xht'af 

The  car  of  a  Hundred  Quality 
Feature*.  Quick  on  the  get- 
away— its  mighty  Kissel-built 
engine  smiles  at  the  veriest 
creep  in  heavy  traffic  and 
laughs  at  60  M.  P.  H.  when 
you  "let  'er  out." 

Hunind  Point  Six 
ALL-  YEAR  MoJtU 

Mounted  on  Gibraltar  Body 

TnhnrMiii  fl  MS 

WaasWlii  6— m  » 1  us 

Victoria-Town  Car  tlsM 

Hundred  Feint  Sh  without 
ALL-YEAR  Factum  tllM. 

Hundred  feint  Six  with 
Gibraltar  Bod?   •   •  fl*** 

Dm  Lmee  "S-4Z."  7  Paaaan- 
gar  II  7*0 

Da  Lam*  "S-42"  Sadan, 
7  Paaaangar    .    .   .  $2100 

F.  0.  B.  Fttttry 


ALL-YEAR 
Gar 

THE  refined  atmosphere  and 
custom-built  appearance  of 
the  ALL-YEAR  Car  em- 
phasize the  delights  of  Yuletide. 

The  privilege  of  sitting  behind  the  wheel, 
driving  the  mighty  Kissel -built  engine; — 
the  ease  with  which  you  thread  your 
way  through  the  crowded  streets,  shut 
in  from  the  winter  elements,  create  an 
admiration  for  such  matter  coach- 
building. 

The  exclusive  and  distinctive  top  is 
built  in — not  on — -housing  you  in  an 
atmosphere  hard  to  define,  intangible 
to  describe,  but  delightful  to  experience. 

The  ALL-YEAR  Top  is  not  a  stock 
top.  You  do  not  find  it  on  cars  of  all 
prices,  but  only  on  KisselKars.  Re- 
member that  when  purchasing. 

DEALERS — We  are  holding  open  excellent  territory 
for  the  right  men  to  represent  Kissel's  ALL-YEAR  Car 
and  HUNDRED  POINT.SIX.  To  such  men  we  offer 
unusual  business  opportunities.  Business  particulars 
on  request. 

Kissel  Motor  Car  Company 

Hartford,  Wit.,  U.  S.  A. 
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Johns-Manville 

Fire  Extinguisher 


Talk  plain  fire  extinguisher  to  a 
man  and  your  words  may  go  in  one 
ear  and  out  the  other.  But  talk 
protection  and  he  ll  show  immedi- 
ate interest.  He'll  buy  protection 
when  he  won't  buy  just  an 
accessory. 

Take  the  man  with  a  $1500  car. 
It  requires  no  argument  to  con- 
vince him  that  $8.00  invested  in  a 
J-M  Fire  Extinguisher  is  mighty 
inexpensive  protection  for  his  orig- 
inal investment. 

When  you  reach  this  point — the 
extinguisher  sold — then  you  clinch 
it  by  showing  him  the  two-way 
method  of  operation,  an  exclusive 
J-M  feature.  The  J-M  Fire  Ex- 
tinguisher can  be  discharged  while 
you  pump,  or  a  few  quick  strokes 


Price  including  bracket 

1Q  AABi.iiurN„l,l 

O.UU  Finuh  u  <leur.d 


store  enough  pressure  to  discharge 
its  contents  in  tight  places  where 
there  is  no  room  to  pump. 

Our  policy  of  strict  trade  protec- 
tion and  generous,  uniform  dis- 
counts regardless  of  the  quantity 
you  buy,  assures  you  of  a  liberal 
margin  of  profit.  Write  our 
branch  nearest  you  — TODAY  — 
for  details. 

As  a  result  of  the  tests  made  un- 
der the  direction  of  the  National 
Board  of  Fire  Underwriters,  the 
J-M  Fire  Extinguisher  has  been 
approved  by  and  bears  the  label  of 
the  Underwriters'  Laboratories, 
Incorporated.  To  motorists  this 
means  a  15',.  reduction  on  auto- 
mobile insurance. 


H.W.  Johns&Manville  Co. 


New  York  City 


V 


COVERS  1 
THICONTINl 


Branches  in  54  Large  Cities 
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LIGHTNESS 

Lightness  is  the  word 
today  in  motor-car  con- 
struction. 

Frame,  axles  and  super- 
structure are  made  of 
stronger,  lighter  materials. 

The  high-speed  motor  is 
smaller  and  more  compact 
than  its  clumsy  predecessor. 

Lynitc  aluminum  alloys 
had  already  solved  the 
weight  problem  for  over  ' 
forty  motor-car  parts.  Now 
comes  the  new  Lynite  Pis- 
ton Alloy  "122"  which  has 
solved  the  greatest  problem 
of  all. 

It  weighs  about  a  third 
as  much  as  cast  iron,  light- 
ening the  pressure  and 
friction  on  cylinder  walls, 
the  hammer  blows  on  crank- 
shaft and  connecting  rod 
bearings,  and  the  effort  of 
starting  and  stopping  the 
dead  weight  of  cast  iron 
in  your  cylinders  3000  times 
a  minute. 


ACCELERATION 

Like  the  greyhound  or 
thoroughbred  race  horse 
which  is  off  at  a  flash — so 
Lynite  Pistons  give  you  the 
full  power  of  your  motor 
with  instant  response. 

Relieved  of  that  heavy 
load  of  cast  iron  inertia, 
the  car  leaps  forward  with 
a  swift,  smooth  rise  in 
power. 

The  succession  of  power 
impulses  is  unbroken.  The 
vibration  due  to  the  cast 
iron  battering  ram  in  the 
motor  is  done  away  with. 

You  get  this  quicker  re- 
sponse not  only  in  starting 
but  under  all  the  conditions 
of  driving. 

Up  the  hills  on  high, 
slowly  through  crowded 
traffic  or  rushing  along  on 
the  straight-away,  your 
motor  is  like  a  thorough- 
bred, instantly  responsive 
to  the  lightest  touch  of 
the  rein. 
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STRENGTH 


i  ■ 


USERS 


The  strength  and  wearing 
qualities  of  the  new  Lynite 
Pistons  are  as  astonishing 
as  their  lightness. 

They  have  a  hardness  and 
uniform,  close-grained 
structure  previously  un- 
known in  alloys  of  alumi- 
num. 

This  is  due  both  to  their 
composition  and  to  the 
unique  methods  by  which 
they  are  cast — assuring  re- 
sults impossible  with 
ordinary  sand  castings. 

They  do  not  soften  at  the 
high  temperatures  of  mod- 
ern engines,  thus  avoiding 
the  danger  of  piston  seizure. 

And  their  low  factor  of 
expansion  permits  smaller 
clearances  and  prevents 
piston  slap. 

In  a  word,  they  have  all 
the  merits  of  cast  iron 
pistons  with  none  of  their 
defects. 


The  adoption  of  Lynite 
Pistons  by  these  well-known 
manufacturers  has  followed 
the  severest  tests  of  labora- 
tory  and  road  service. 

Chalmers  Motor  Company 
Chevrolet  Motor  Company 
Cole  Motor  Car  Company 
Jaa.  Cunningham,  Son  9t  Co. 
Curtiss  Aeroplane  &  Motor  Corp. 
The  Haynes  Automobile  Co. 
Mercer  Automobile  Company 
Nordyke  and  M  arm  on  Co. 
Oakland  Motor  Company 
Olds  Motor  Works 
Packard  Motor  Car  Company 
Premier  Motor  Corporation 
Scrippa-Booth  Company 
Sterling  Motor  Company 
The  White  Company 
Wisconsin  Motor  Mfg.  Co. 


The  Aluminum  Casting*  Co. 
CUwUnd.  Ohio 
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Everlastingly  Keeping  at  One  Thing 
Produces  Results — 

On  this  principle  we  have  always 
specialized  in  just  one  thing,  and 
that  is  combining  rubber  with 
fabrics. 

Together  with  this  specialty  we 
have  a  hobby,  and  that  hobby  is 
QUALITY. 

We  produce  rubberized  fabrics 
for  Automobile  Tops,  Curtains 
and  Upholstery  in  several  quali- 
,  ties,  but  our  best  effort  which 
gratifies  our  hobby  is  known  by 
the  trade  at  large  as  BULL  DOG 
QUALITY. 

If  you  need  rubberized  fabrics  in  the 
manufacture  of  your  products — 
investigate  BULL  DOG  QUAL- 
ITY. 

Samples  and  prices  on  request. 
L  J.  MUTTY  COMPANY,  Boston,  Mast. 
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Definite  Cooperation 

Let's  go  over  the  plan  together.    We  figure  that  we  should 

count  as  sales  only  the  Old  Sol  Spotlights  you  sell — in  other  words  when  you 
get  your  allotment  of  the  OLD  SOL  NITROJECTOR  No.  1 00  and  the 
Spotlights  No.  70  and  No.  77  we  keep  right  with  you  with  definite  selling 
helps.  This  cooperation  has  been  planned  with  the  same  skill  that  gave  the 
Old  Sol  line  its  sales  producing  leadership. 


NITROJECTOR  noioO 

THE  l007o  PERFECT  SPOTLIGHT 

No  matter  what  windshield  lamp  the  car  owner  buys  at  first 

he  will  eventually  get  an  OLD  SOL  NITROJECTOR  No.  1 00.  We 
know  it  is  the  best  light  that  can  be  made  answering  all  purposes  and  comply- 
ing with  every  law  for  a  no-glare  lighting  device. 

We  have  planned  a  mammoth  advertising  drive — nation 

wide  in  its  scope  and  volume  —  in  full  page  and  two  page  spreads. 

We  will  link  you  up  with  this  selling  force.  We  will  give 

you  selling  helps  to  use  in  your  store.  Handsome  lithographed  display  stands 
will  be  sent  you  from  your  Jobber  —  booklets  will  be  supplied  in  generous 
quantity  with  your  name  imprinted.  Your  Jobber  will  be  ready  at  all  times  to 
offer  you  timely  and  definite  advice  and  merchandising  plans. 


^'•iiiiwinn'"' ""'  
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Old  Sol  Dealers 


This  Display  Stand  is  silent  salesman  jot 
the  NHn/eelor  Model  1 00  -  given  free  to 
Dealer*  wiln  Initial  order  of  Nllnleclort. 


This  Silent  Salesman 

invites  the  attention  of  everyone  who  visits  your  store. 
On  your  showcase  or  in  your  show  window  it  will 
make  many  a  sale.    It  displays  the  OLD  SOL 

NITROJECrOR  No.  1 00.  Made  of  metal,  has  handsome,  litho- 
graphed, colored  illustrations  of  the  general  uses  of  the  spotlights.  On 
the  counter  side  are  full  selling  directions  for 
your  salesmen.  This  will  be  supplied  you 
free  with  your  initial  order.  Tell  your  Job- 
ber you  want  it. 


This  is  a  page  from  a  Jobber's  catalogue  showing 
the  value  the  Jobbers  place  upon  the  OLD  SOL 
SPOTLIGHT  as  a  selling  proposition. 

These  catalogs  will  tell  what  you  want  to  know  about  the 
\ine.  Look  for  them. 


Booklets  too!  Yes  indeed,  a  generous  supply 
free  to  you.  Tell  your  Jobber  how  many  you 

can  use.  Your  name  and  suitable  business  announcement 
will  be  imprinted  on  them.  Ask  for  the  N1TROJECTOR 
No.  100  booklet  and  for  the  OLD  SOL  SPOTLIGHT  booklet. 
Two  of  them.  Each  four  pages  illustrated  with  fine  photographs  tells 
motorists  what  they  want  to  know  about  spotlights  in  an  interesting 
sales-producing  way. 

Get  that  Utter  off  to  your  Jobber  to-day. 


HAWTHORNE  MANUFACTURING  CO.,  Inc. 

BRIDGEPORT,  CONNECTICUT,  U.  S.  A. 

Mahen  of  Old  Sol  Windshield  Spotlights  and  Electric  Lighting  Devices. 


■ 
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You  Need 
This  Eire 
Protector 
Too! 


I 


AVE  you  ever  thought  just  what  you  would  do  if  a  fire  broke  out  in  your 
car?  Your  car  and  the  gasoline  carried  in  it  both  make  good  fuel  for  a 
blaze.  Wise  drivers  have  prepared  for  this.  They  believe  in  fire  protection. 


Don't  let  fire  catch  you  unaware*.    It's  an  unneces- 
sary risk  to  take  and  certainly  an  expensive  one.  Be- 
cause you  have  had  no  need  for  fire  protection  does 
not  mean  you  will  never  have  need  for  a  Fyr- 
Fyter.    Remember —fire  gives  no  warning — it 
usually  strikes  when  least  expected. 

MOTORISTS  AGREE  ON  FYR- 
FYTER  SUPERIORITY 

Fyr-Fyter   pump   handle  works  both 
ways,  eliminating  confusion  —  extin- 
guisher delivers  a  continuous,  swift, 
death  -  to  -  fire  stream.  Fyr-Fyter 
pumps  easily  —  so  simple  a  child 
can  operate  it.    Rough  handling 
or  a  dent  in  the  side  cannol  put 
Fyr-Fyter  out  of  commission. 
Approved  by   Vndervcr  iter's 
Laboratories.     Fyr  •  Fyter 
sates  15  per  cent  on  auto- 
mobile fire  insurance. 


Fyr-Fyters  are  put  up  in  individual  sealed  cartons  with 
bracket  for  attaching  to  motor  car,  garage  wall  or  in 
the  house.  Made  in  four  standard  finishes.  Polished 
Brass.  Brushed  Brass,  Polished  Nickel,  Plated  Brass 

and  Gun-Metal. 

Get  on  the  safe  side  sec  your  auto  accessory  dealer 
today.  Attach  Fyr-Fyter  to  any  convenient  place  in 
the  car.  It's  small  and  out  of  the  way.  but  it's  always 
ready  for  instant  service.  Gasoline  fires,  electric  short 
circuits,  in  fact  any  kind  of  incipient  blazes  are  imme- 
diately extinguished.  See  your  dealer  today  -insist 
on  Fyr-Fyter. 


Diaji  Lm  to  protect  the  territory  you 

1/caiCIo      desire  we   advise   you  to 

write  or  wire  us  immediately.   Fyr-Fyter  supe- 
riority has  caused  men  to  act  quickly. 
Don't  lose  the  territory  you  want  by  delay. 
Write  or  wire  now  for  complete  sales  plan.  etc. 


THE  FYR-FYTER  CO. 


DAYTON,  OHIO 


(17) 
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You  Can't  Get  Away  from  Winter  but  You  Can  Be 
Ready  to  Meet  It — And  Keep  Warm — When  It  Comes 


Seven  months  out  of  every  twelve  you  are  driving  in  cold 
weather — and  the  rest  of  the  time  you  are  driving  straight  to 
meet  it. 

You  can  no  more  dodge  winter,  with  its  freezing  blasts  and  zero 
•lays,  than  you  can  freeze  water  in  the  glare  of  the  July  sun — 

But  when  the  cold  days  come — and  they  will  be  here  before  you 
realize  it — you  can  be  as  warm  and  comfortable  in  your  car  as  you 
are  at  home,  if  you — 

Tell  Your  Gar  age  man  Today  to  Install  the 


Ttie  Ulilraieell  Autn  Klblnol 
Healer  Instilled 

Heats  any  car — large  or  small — with  a  current  of  clean,  warmed  air.  A  neat 
register,  level  with  the  floor,  transmits  the  heat  from  air  circulation  chamber  to 
the  car. 

Welded  Throughout — Not  Riveted — Absolutely  Fume  Proof 

Clean  outside  air  circulates  in  }i"  asbestos  lined  duct,  surrounding  inside  chamber  of  red  hot  gases 
direct  from  the  exhaust  pipe.  Welded  steel  walls  prevent  intermingling  of  exhaust  gas  and  heating 
air.  Steel  partitions  in  inner  chamber  circulate  hot  gases  3  times  the  length  of  the  heater — 6  feet  in 
all — insuring  sufficient  heating  area  to  keep  the  largest  car  warm  in  zero  weather. 

The  warmest  nights  are  already  too  cold  for  driving  without 
artificial  heat.  The  days  will  soon  be  as  bad.  The  BLACK- 
WELL  Auto  Exhaust  Heater  is  a  necessity  7  out  of  every  la 
months.  Have  yours  installed  now,  and  use  it  for  all  it's  worth. 

RETAIL  PRICE,  $15.00 

ASK   YOUR   DEALER    today,   or   WRITE    US  DIRECT 


DEALERS — BUCKWKU.  Auto  Rltunrt  rimer 
to  a  bit  winter  bejaloeaa  booster.  Setnonahle 
NOW.    write  or  wire  far  dUwano  and  detail*. 

DAYTON  WELDING  COMPANY 

DAYTON,  OHIO 


tb»  Urcalatory 
ITlBelola  of  the 
Blacawell  Auto  Kihaut  B 
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I  nterch  a  n  2eable 


for  Wire  or  Artillery  Wheels 


W1 


can  furnish  this  "American"  Axle  with 
Driving  Flanges  or  Inner  Hubs  for  Artillery 
Wheels,  Houk  Wire  Wheels  or  Hayes  Wire 
Wheels.  Such  Inner  Hubs  must  be  specified. 


This  Axle  embodies  the  latest  "American"  im- 
provements including  pressed  steel  brake  shoes; 
wide  service  brakes  and  narrow  emergency 
brakes;  full  floating  features;  Bock  taper  roller 
bearings:— 

Less  Weight  and  Greatest  Possible  Efficiency 


Licensed  under  The  Kardo  Company  Patent* 

The  American  Bail-Bearing  Co. 

Cleveland,  Ohio 


Pioneer  Axle  Builders  of  America 

ftpwmiimiOTMnniBTit^iiira 
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uOrite  for  samples  of 
these  good  fanbelts 


PLAT  PAN  BELTING 


AUTO  FAN  BELT 


Here's  a  line  of  automobile  fan  belts  that  meets  the 
highest  requirements  of  durability  and  service. 


Solid  "V"  Belt— Made  with  or  without 
luga  Accurately  cut  to  angle  and  size. 
Flexible,  strong  and  practically  stretch- 
less.  Dependable  deliveries  guaranteed. 

Flexo  "V"  Belt— Designed  for  running  on 
grooved  pulleys.  Laminated,  each  lam- 
ination overlapping  the  other.  Very 
pliable  and  practically  stretchless. 

*Zde/?>uj/6T\*t  Fan  Belt— Used  by  many 
leading  car  builders  and  guaranteed  to 
withstand  water,  heat  and  oil. 


Write  for  eamplea  and  prices 


Idctmu/e  Stitched  Fan  Belt- Very 

ible.  Two-ply,  triple  stitched. 
Round  Fan  Bolting— For  fans  and  other 
light  drives.  In  spools  of  100.  200  and 
500  feeL  All  sizes  from  *  to  J  inch- 
Hat  Fan  Belting— In  rolls.  Absolutely 
water  proof,  heat  proof  and  oil  proof. 
Can  be  cut  to  any  desired  length  and 
made  endless  with  a  flexible  fastener, 
which  we  furnish.  Unless  otherwise 
ordered,  laps  will  be  stitched  with  two 
rows  of  strong  linen  thread. 

or  all 


DEALERS ! 

7S  per  rent  of  the  leather  part*  u*r<l  In  the  rrmnufnr- 
turnof  automobile «  ukIhv  is  furniiihivi  by  this  com- 
pany.  Leather  parts  thai  for  years  have  mnt  thoriaiil 

Hide! 

227B  South  Meridian  Street 
INDIANAPOLIS  ::::::  INDIANA 


DEALERS  I 

te»<8  of  car  makers  and  their  engineers  are  euro  to 
•mi«,y  yo.,r  cu.tomer..  Write  for  our  proflt-mskln* 
proposition. 

BeiungGo. 

Detroit  Office:  406  Kerr  Building 
W.  C.  DuCOMB.jR..Special  Representative 
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TlUTOMOBILE 


ZSS  we8T  THIRTY-NINTH  STREET 


Cije  (gift 


Tkiicari 
u  print  t  \i 
in  r»J  onrf 


If  suggestions  are  in  order,  may  we  say — 
THE  AUTOMOBILE  would  be  an  appropriate  gift. 
Your  oar  owner  friend  would  not  only  receive  on 
Christmas  the  aooompanying  oertifioate  (illus- 
trated) and  the  Christmas  number,  but  also  a 
oopy  of  THE  AUTOMOBILE  eaoh  week  throughout  the 
year  1917. 

A  more  praotioal,  interesting  and  last- 
ing reminder  of  your  friendship  and  interest  oan 
hardly  be  thought  of— yet,  at  the  same  time, 
the  expenditure  is  small — $3.00  for  eaoh 
subsoription. 

Trusting  our  suggestion  will  prove 
timely,  and  that  we  may  have  the  pleasure  of 
serving  many  of  your  friends  during  1917,  with 
greetings,  we  are, 


Yours  very  truly, 

THE  AUTOMOBILE, 


Circulation  Manager 


c v e r  .  o ok c d  r. c-ntiomng  that 
'•i--:   annual    twenty-five  cent 
z'.v:  w  of  TH7.  AUTOMOBILE, 

oton    inu:^  uver  £00  pages,  will 

i.  -art  of  each  subscription. 
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"A  Car  That  Will  Out-perform 
Any  Other  in  Its  Price-class" 


After  all.  performance  is  the  moil  jeal- 
ousy prized  motor  car  attribute. 

And  when  you  come  to  aeek  the  ration 
for  the  overwhelming  success  ol  Saxon 
"Six"  you'll  find  it,  most  likely,  in  its 
ability  to  out-perform  any  other  in  its 

field. 

Since  the  first  Saxon  "Six"  want  into 
■ervice  tome  two  years  back  it  has 
been  pauing  through  a  constant  slate 
of  development. 

Uniform  torque — perfect  power-flow — 
was  the  atandard  aought  and  now  at- 
tained. 

Each  exploaion  merges  into  the  next — 
with  no  interval  interposing  to  pro- 
duce the  vibration  that  ahorlens  the 
life  and  impairs  the  efficiency  of  less 
able  motors. 


are  I  S  I  2.73 
minute. 


power    impulaea  par 


Consider,  for  instance, 
parative  case  if  you 


corn- 
would 

know  how  surprisingly  Saxon 
"Six"  surpasses  any  other  at 
less  than  SI  200. 


Running  Saxon  "Six" — under  the  same 
conditions — at  20  milee  per  hour, 
there  are  2993. 92S  power  impulses 
per  minute. 

That  is  to  say  Saxon  "Six"  produces 
97.9%  more  impulses  per  minute  at  a 
20  mile  per  hour  speed  than  this  well- 
known  car  of  "less-than-six-cylin- 
ders."  This  is  practically  perfect 
continuity  of  power-flow. 

Think  how  much  less  friction  there  ia  in 
the  Saxon  "Six"  motor. 

Think  how  much  longer  life  this  gives 
Saxon  "Six,"  since  friction  is  the 
greatest  enemy  to  a  motor's  endur- 


Translated  into  dollars  and  cents,  think 


how  little  will  be  your  repair  service 
cost  on  Saxon  "Six"  aa  compared  to 
the  car  with  laas-than-six-cylindera. 

You  will  find  the  super-ability  of  this 
Saxon  "Six"  motor  reflected  to  your 
benefit  in  many  ways. 

First,  in  unusual  quietness  and  smooth- 
ness. Engineers  estimate  the  power- 
flow  smoothness  of  Saxon  "Six"  to  be 
nearly  99%  greater  than  that  of  the 
"lesa-than-six." 

Second,  in  astounding  quickness  of 
"pick-up" — from  standing  start  to  45 
miles  per  hour  in  23  seconds. 

This  "less-than-six"  we  cite  required  30 
seconds  in  that  test. 

Third,  in  amazing  flexibility.  Seldom 
indeed.  do  Saxon  "Six" 
owners  resort  to  gear  shift- 
ing. 


SAXON  SIX 


Fourth, 
power. 


Running  one  ol  the  best  known 
cars  of  less  than  six  cylinders 
at  20  miles  per  hour,  there 


A  BIO    TOURING   CAR  FOR  FIVE  PEOPLE 
— — ~~ ~ ~ ~ ~ — ~~~~ ~~~ Saxon  "Si 

SAXON  MOTOR  CAR  CORPORATION,  Detroit  Detroit. 
Please   mention   The   Automobile   when  writing   to  Advertiser* 
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NOTICE  THE  CURVE 


For  Your  Own  Best  Interests 
Mr.  Dealer  We  Repeat : 

"INVESTIGATE  THE  MICHELIN 
PROPOSITION  FOR  1917  NOW." 

You  will  profit  by  it. 

You  will  increase  your  sales — not  only  of 
tires  but  of  all  things  you  sell. 

You  will  reduce  your  selling  costs  and  in- 
crease your  net  profits. 

Michelin  says  you  will,  and  Michelin's 
reputation  is  as  old  as  the  tire  industry  itself. 

Not  only  do  we  give  you  the  agency  for 
a  tire  of  "Quality  unsurpassed  but  NOT 
high  in  price" — 

But,  in  Addition 

We  offer  you  this  thoroughly-thought-out  and  successfully 
demonstrated  plan  to  expand  your  whole  buiiness. 
Why? 

Because  we  want  successful  dealers  representing  us;  dealers 
that  radiate  prosperity. 

Such  dealers  will  sell  the  most  Michelins  and  sell  them  to 
prosperous  customers,  to  the  best  and  steadiest  customers. 

Therefore,  we  figure  that  it  is  to  our  own  interest  to  aid 
your  prosperity. 


MICHELIN 


THIS  is  no  Santa  Claus  proposition;  what 
we  give  you  we  expect  to  get  back — we 
know  from  experience  we  icili  get  it  back. 
We  know  from  experience  that  the  jurat  way 
to  get  it  back  -  with  interest— is  to  get  you  in- 
terested in  it— make  it  worth  something  to  you. 

So  we  offer  you  the  best  proposition  from 
your  standpoint  that  has  ever  been  offered  to 
any  dealers. 

We  have  it  here  completely  arranged— 
every  detail  thought  out— ready  to  hand  you. 

It  certainly  is  up  to  your  business  sense  to 
grasp  the  big  opportunity  thus  held  out  to  you — 
And  to  do  it  NOW-TODAYl 

MICHELIN  TIRE  COMPANY 

Milltown    -    -    -     New  Jeraey 


TV  tint  for  you  de»Wr» 
who  tuvc  t*»nf  uitereot«l  in 

to  tct  in  touch  with  Midooha 
m  rmcht  now. 

Don't  bother  to  «ntt>( 
Un;  juot  send  »'w  thotyoo 
wont  m/orDMtww  t  eotroinc 
tluo  pUo,  »nd  aaiM  wm  bo 
ml  to  you  «t  oat«.  Or  H 
vdsj  tn  roody  to  do  buoinOM 

■IIBOlfalolr  tO  h*»t  • 

Mvchelm  rtpmentiuTi  coll 
»ik!  h.  will  «ot  oo  Um  6rrt 
t/mo  bo  coo  eotth. 


1 1 C  H  ELI  N 


i 
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DO  you  realize  that  at  times  your  car 
is  enduring  5400  explosive  impulses 
of  terrific  force,  delivered  every 
minute  through  the  gears  and  transmission 
to  the  rear  axle,  to  the  tires,  to  the  point  of 
road  contact?  Do  you  realize  that  these 
terrific  impacts  are  gradually  beating  your 
car  to  death? 

Do  you  realize  that  the  Owen  Magnetic 
STAYS  YOUNG  because  it  is  NOT  beaten 
to  death  this  way? 

You  are  told  HOW  and  WHY  in  the  Dec. 
28  issue  of  this  magazine,  in  a  comprehen- 
sive four  page  story  superbly  illustrated. 
Watch  for  it.  Better  still,  let  us  send  you 
a  personal  copy  of  this  story  with  our  com- 
pliments.   A  card  will  bring  it. 


Baker  Rs  L  Company 

CLEVELAND  OHIO 

9*fanufactxrrvrs  of 

Owen  Magnetic  Motor  Cars 

NewYark-  Boston-  Philadelphia- Chicago 
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THIS  ENORMOUS,  MODERN  EQUIPPED,  NEW  PLANT 
IS  YOUR  ASSURANCE  BOTH  OF  QUALITY  PRODUC- 
TION AND  FAITHFUL  ADHERENCE  TO  DELIVERY 
SCHEDULES. 

{J  It  is  important  first  to  remember  in  connection  with  U.  S.  Ball  Bearings  that 
only  quality  bearings  are  produced  in  this  immense  plant — one  of  the  largest 
exclusive  ball  bearing  plants  in  the  world.  This  is  positive  assurance  that  every 
user  of  U.  S.  Ball  Bearings  receives  only  one  quality  bearing — the  highest  possible 
of  production — for  that  is  the  only  kind  of  U.  S.  Ball  Bearings  produced. 

next  importance  is  the  fact  that  deliveries  arc  never  promised  unless  they  can 
be  lived  up  to  faithfully.  In  other  words,  while  our  production  is  great — upwards 
of  10.000  quality  bearings  per  day — our  facilities  arc  such  as  to  enable  us  to 
maintain  our  delivery  promises  as  well  as  to  maintain  the  quality  of  the  product 
itself. 

(f  And  when  we  speak  of  quality  bearings  we  mean  quality  not  only  of  materials 
used  and  manufacturing  methods  employed  but  of  design  as  well.    Each  component 

of  every  bearing  is  de- 
signed in  perfect  rela- 
tion to  every  other 
component  so  that  the 
result  is  a  perfectly 
balanced  bearing — a 
bearing  in  which  the 
capacity  of  the  race- 
ways is  in  absolute 
balance  with  the  ca- 
pacity of  the  balls. 

4]  In  other  words  in 
the  U.  S.  Ball  Bearing 
you  find  the  most  high- 
ly developed  and  most 
efficient  ball  bearing 
known  to  the  manu- 
facturing world — 
hence  the  most  effici- 
ent  anti-friction  device 
obtainable. 


U.  S.  BALL  B 


Palmer  Street  and  Ka 
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BALL  BEARINGS  offer  least  fric- 
tion to  the  transmission  of  power. 

BALL  BEARINGS  offer  exception- 
ally great  carrying  capacity. 

BALL  BEARINGS  wear  longest. 

BALL  BEARINGS  have  won  every 

racing  classic. 

BALLBEARINGS  are  used  by  prac- 
tically every   foreign  manufacturer. 

BALL  BEARINGS  are  always  fount! 
where  efficiency  dominates  cost. 

ARING  MFG.  CO. 

Patent  Licensee 

mar  Avenue  CHICAGO.  ILL. 
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T^ectedjerntory 
STAR  Dealers 

U  yo-  "STAR  i»  T,,e<l0T  ,r-we  o««  /ftort 

-ShEs^53®*'  

protection. 


S  line  o{  t^    'Jll  be  r  - 


ever  P»"=  |  clincheT.  s    ,     mBde-      1    .—.ction  nn 


„  tube,  wj-  "  ^  o00  mile-  »- 

3  h         * ">ecuie  your 
.  _  -eceiWfy  to 

Qu,ck  "      k  <-r. 

the  STAR  RUB^ 
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THE  Traffic  Demands  of  today  impose  strains  on  motor  car 
axles  that  were  unheard  of  a  few  years  ago.  Multiple  cylin- 
der motors  send  a  stream  of  power  coursing  through  the  rear  axle 
that  necessitates  the  greatest  degree  of  strength.  And  with  this, 
modern  motor  car  building  demands  the  elimination  of  every 
ounce  of  superfluous  weight. 

Columbia  Axles  are  lighter  in  weight  than  other  types,  yet  they 
are  stronger.  Pressed-steel  housings  and  three-quarter  floating 
type  construction  are  both  responsible  for  the  saving  of  weight 
possible  in  Columbia  Rear  Axle  Construction.  Maximum 
strength  is  attained  through  the  re-inf  orcemeni  of  these  housings 
by  seamless  drawn  steel  tubes. 


Spiral  bevel  gears,  taper  roller  bearings,  internal  and  external 
wrapping  type  brakes  are  features  of  Columbia  Axles  concisely 
described  in  the  Columbia  booklet.  A  copy  will  be  gladly  sent 
at  your  request. 

THE  COLUMBIA.  AXLE  COMPANY,   CLEVELAND,  OHIO 
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^^Modern  oAtlas 

O  carry  the  burdens  of  the  world, 

—  and  to  carry  them  with  the  maxi- 
mum of  strength,  comfort  and  low  cost, 
this  is  the  Firestone  part  in  today's  ufFjirs. 

Whether  on  pleasure  car  or  truck,  motor 
cycle  or  bicycle,  Firestone  Tire  quality, 
in  design  and  rubber,  fabric  nnd  work- 
manship, is  the  quality  which  upholds  the 
present  hi&h  standard  in  transportation. 

The  world  moves  faster,  better  and  cheaper 
because  so  lar&e  a  part  of  it  rides  on 
Firestones.  Equip  all  around,  today. 
Your  dealer  will  take  care  of  you. 

FIRESTONE.  TIKE  &  RUBBER  COMPANY 
Akron,  Ohio— ilr*nchas  miJ  D«*l«rt  Everywhere 
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FIVE  BIG  COMPANIES 
REORGANIZED  AS  ONE 

In  the  Motor  Products  Corporation  of  Detroit  continues  the  business  of 
the  Diamond  Manufacturing  Company,  the  Rands  Manufacturing  Company, 
the  Vanguard  Manufacturing  Company,  the  Superior  Manufacturing  Company 
and  the  Universal  Metal  Company — all  formerly  well  and  favorably  known 
concerns  in  their  respective  lines. 

We  believe  the  Motor  Products  Corporation  stands  as  a  particularly 
unique  organization  in  the  history  of  automobile  building,  for  at  no  time 
before  has  a  number  of  healthy  and  growing  parts  concerns  reorganized  into 
one  big  active  manufacturing  company.  Furthermore,  we  believe  the  Motor 
Products  Corporation  is  an  organization  of  great  importance  to  automobile 
and  truck  manufacturers,  because  of  the  increased  economies  of  production 
and  the  betterment  of  service  to  customers  effected  through  conducting  manu- 
facturing operations  in  one  large  unit,  under  one  centralized  management 

The  Motor  Products  Corporation  is  continuing  to  manufacture  the  same 
high  quality  products  formerly  marketed  by  the  constituent  companies — hub 
caps,  radiator  parts,  wind-shields,  tubing  and  other  accessories— in  its  huge 
new  Detroit  factory.  Branch  factories  are  located  at  Ann  Arbor,  Mich.,  and 
Walkerville.  Ont 


MOTOR  PRODUCTS  CORPORATION 

DETROIT,  MICHIGAN 

W.  C.  Hands  D.  B.  L*e  R.  II.  Seeley 

President  Treasurer  and  (Jen'l  .Mkt  Production  Manager 

H.  H   Seeley  C.  F.  Jensen  M.  L.  Rrown 

Vlce-l'res,  and  Vlre-Pre».  and  Sroretnry 

IMrector  of  Kale*  Director  of  Purchase* 
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PITTSFIELD 

SIMPLE 
ABSOLUTELY 


An  open  circuit  and  a  breaker  mechanism 
independent  of  springs. 
Look  at  these  three  illustrations.  The  two 
small  platinum  points  are  forced  together 
and  then  forced  apart  by  the  re- 
volving  cam.     The  cam   is  so 
shaped  that  while  the  "make"  or 
contact   is  firm   it   is  of  much 
shorter  duration  than  the  "break" 
action,  thus  leaving  an  open  circuit  most 
of  the  time.   This  means  ECONOMY. 
Notice  particularly  that  the  cam  action  not 
only  drops  the  lower  contact  point,  but 
pushes  up  the  contact  point,  to  break  the 
contact:  also  that  it  lifts  the  lower  and 


FlQ.  1 


DISTRIBUTOR 

DURABLE 
FOOL-PROOF 


drops  the  upper  to  make  contact.  This 
means  POSITIVE  UNFAILING  AC- 
TION-MECHANICAL ACTION. 
The  cam  action  in  Fig.  I  ia  designed  for  a  4-cyl- 
i niter  engine;  the  cam  action  in  F:g  2  i>  designed 
for  a  6-cy]in«lcr  engine;  the  cam  action  in  Fig.  J 
(or  an  8-eylinder  engine.  Count  the  eanta! 
Electrical  and  mechanical  lag*  are  practically  elimi- 
nated by  this  almple,  positive  action,  and  timing 
aynrhroniution  made  aa  nearly  perfect  aa  ia  hu 
manly  atta  noble. 

The  whole  ignition  outfit  ia  simple,  compact,  and 
made  into  a  single  unit,  including  the  coil. 

Writ*  for  cMna/ttt  At  tail, 

Pittgfield   Spark  Coil  Company 


Plltsflsld.  Massachusetts 
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AUTOMOBILE 
STARTING  uii 
LIGHTING 


Automobile  Starting  and  Lighting 

By  H.  P.  MANLY 

^^^^^^^^^^^         A    Non-Technical  Explana 
^         tion  of  the  Construction,  Up- 
eBHBHfl9H9HBBB{h     keep  and  of  Opera- 

tion of  the  Electrical  Equip- 
ment of  Automobiles. 

Designed  especially  for  the 
electrical  worker,  whether 
expert  or  novice.  Special  at- 
tention is  given  to  methods 
of  adjustment,  care,  testing 
and  trouble  location,  with 
special  reference  to  the  arma- 
ture, brush,  charging  system, 
circuit  breaker,  commutator, 
cut-out.  dynamo,  fields,  fuses, 
lamps,  lighting  switch,  regu- 
lation, starting  and  wiring. 

The      following  chapter 
headings  show  the  scope  of 
.  the  work:    I.  Electric  Light- 

ing and  Engine  Starting  Equipment.  II.  Lighting  Dyna- 
mos and  Starting  Motors.  Ill,  Storage  Batteries.  IV 
Lamps  and  Wiring.  V.  Control  Parts.  VI.  Dynamo  and 
Motor  Drives.  VII.  Current  Measuring  and  Indicating 
Devices.    VIII.  Starting  and  Lighting  Troubles. 

303  pages.  128  Illustrations.  Pocket  iue.  Leather,  gold 

stamping,  red  edges.   Postpaid  $1.50 

Cloth,  ink  stamping,  postpaid   $1.00 

FREDERICK  J.  DRAKE  &  CO. 


1005  Michigan  Ave. 


Chicago,  Illinois 


MCPEB''' 

LnmoNsrsTrJ« 


Modern  Starting, 

Lighting  and 
Ignition  Systems 

Br  VICTOR  W.  PAGfi.  at.  E. 

Member  Society  "t  AotoanoMle  Engineer* 
Author   of   "The   Modern   Gasoline  Automo- 
bile." Etc. 

S50  Specially  II  ait  Enjrorlsoi 

.Vrcr.'y  400  <5H«8)   P„flv«      ToUto?  flat* 

PRICE  $1.50 
A  Self-Educator  on  Electrical  Systems 

This  nrartlral  Tolume  baa  been  written  wttb  apodal  latS—  to 
toe  rvi|»lrrm*ota  of  the  non-technical  reader  desiring  eaalty  under- 
stood esplaoatory  matter  relating  to  aU  types  of  automobile  Ignition, 
atartlng  and  lighting  systems.  It  can  I*  understood  by  any  one,  see* 
without  electrical  knowledge  because  elementary  electrical  petaclplt* 
arc  conalden-d  before  any  attempt  la  made  tu  dlacuaa  fealnre*  of  tbe 
rarloua  eyatefn*.  Tbeae  basic  principle*  are  clearly  Hated  and  lllue- 
tratMl  with  almpla  diagranu.  ALL  TOE  LEADING  SYSTEMS  or 
STARTING,  LIGHTING  AND  IGNITION  HAVE  BEEN  DBSCH1I1RD 
AND  ILLUSTRATED  WITH  THE  CO-OPERATION  OF  THE  EX 
TERT8  EMPLOYED  BT  TUB  MANUFACTURERS.  WIRING  DIA- 
GRAMS ARE  SHOWN  IN  BOTH  TECHNICAL  AND  NON-TECHNI- 
CAL FORMS.  ALL  SYMBOLS  ARE  FULLY  EXPLAINED.  Tula  la 
•  book  ot  REAL  MERIT. 

A  COMPREHENSIVE  REVIEW  OF  MODERN  STARTING  AND 
IGNITION  SYSTEM  PRACTICE.  INCU  DES  A  COMPLETE  EXPO- 
SITION OF  STORAGE  BATTERY  CONSTRUCTION.  CARE  AND  RE- 
PA  IB.  Birralna  all  type«  of  starting  motor* — Generator*— Magneto* 
and  all  Ignlt'nei  or  lighting  system  units. — Considers  tbe  system*  of 
car*  already  In  us*  as  welt  aa  those  that  are  to  cum*  In  1810. — A  book 
ercry  one  needs. 

Nothing-  baa  been  omitted,  no  details  hare  been  alighted.  A  book 
you  cannot  afford  to  bo  without. 

Book  Department 

THE  CLASS  JOURNAL  CO,  239  West  39th  Street,  New  York  Ci It 
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Limousine  Luxury  With  Your  Present  Open  Car 


Blackmore  Door  Curtain  Openers  give  you  all  the  advan- 
tages of  a  car  enclosed  in  wood  or  glass.  When  curtains 
are  attached,  they  enable  you  to  open  your  doors  all  the 
way  up.  No  buttons  to  fuss  with,  no  curtains  to  bother 
you.  No  "ducking"  or  stooping  to  enter  or  leave  the  car. 
These  patented  Blackmore  Openers  are  simple  inexpensive 


steel  supports  for  automobile  door  curtains.  They  enable 
the  open  body  to  offer  every  advantage  of  the  closed 
limousine.  Once  you  have  attached  them  you  can  forget 
all  about  your  curtains  until  spring.  The  openers  can  be 
instantly  detached  and  put  away  with  your  curtains. 


-  BLACKMORE  - 

DooRttBiu>  Openers 

DON'T  PUT  UP  YOUR  CAR  THIS  WINTER 
TAKE  IT  TO  YOUR  NEAREST  TOP  MAKER 

and  have  Blackmore  Openers  attached  in  an  hour's  time 


Standard  Equipment  on  1917  Models 
Packard  Rao  Jackson 

Cadillac  White  Locomobile 

Studebaker  Franklin  Chalmers 


The  Old  War 


Wlththa  Black  mora  Door  Curtain  Opsna 


DAYTON  TOP  IMPROVEMENT  COMPANY,  DAYTON,  OHIO 

PATENT  NOTICE:    We  control  baale  patents  on  door  curtain  openers,  and  will  vigorously  prosecute  any  infringer. 

ilium 


NOW  ONLY 

$5 

Better  than  Ever 


SOLD  ON 
10  DAYS- 
TRIAL 


Dealers  who  handle  the  OWL  Light 
handle  the  most  famous  searchlight 
made. 

OWL  Lights  are  used  by  the  fighting 
armies  abroad — ample  evidence  of  their 
constructional  superiority. 

OWL  Lights  are  first  choice  of  drivers 
of  the  finest  American  and  foreign 
cars — Rolls-Royce,  Renault,  Fiat,  Dc 
Dion  Bouton,  Fierce-Arrow,  Locombile, 
Fackard,  Cadillac 


FOSTER 

And  here's  the  big  point— OWL  Lights 
at  $s  are  within  reach  of  every  cus- 
tomer. Their  reputation  makes  them  big 
easy  sellers.  Our  advertising  every 
week  in  leading  motor  car  papers  helps 
dealers  to  large  sales  and  good  profits. 

Jobbers  and  Dealers— Send  for  inter- 
esting proposition. 

C.  H.  FOSTER 

ACCESSORIES  CO. 

2303  Michigan  Blvd.  Ch/cag0 
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The  Punch 
Behind  the  Motor! 

It's  the  ignition  I  With  a  hot,  strong 
spark  your  motor  throbs  with  power  1 
You'll  get  that  kind  of  spark  from  an 


A  spark  that's  hot.  intensely  hot.  at 
all  speeds,  even  the  lowest — sure  fire 
for  any  mixture,  however  lean— quick 
pick-up— —easy  starting — that's  Eiae- 
mann  ignition  I 

Why  do  you  suppose  the  Eiaemann 
Magneto  is  the  standard  equipment  of 
108  Manufacturers?  If  you  can't 
guess,  ask  them  I 

THE  EISEMANN  MAGNETO  CO. 

Salon  and  General  Offlcea: 
32-33rd  Street.  Brooklyn,  N.  V. 

Detroit,  Mich..  801  Woodward  Av«. 


I  1 


111 


III 


In  tile  most  perfect  plant 
(fiat  brains,  money  and 
experience  could  devise, 
we  have  llic  men  and 
equipment  tn  produce 
pressed  steel  parts  in 
any  quantity  on  com- 
paratively short  notice. 
We  make  more  than  200 
pressed   steel  parts  and 

you  can  make  your  vehicles  lighter  and  at  lower  cost, 
without  sacrificing  strength  if  you  use  pressed  steel  spring 
hangers,  running  boards,  brake  drums,  etc..  instead  of 
malleable  iron,  steel  castings  and  drop  forgings. 

"THE  BOSSERT  WAY" 

stands  for  (he  prompt  delivery  of  your  order  filled  in  ac- 
cordance with  every  item  of  the 
specifications  ,  ' 


The  Bossert  Co. 


UTICA 
N.  Y. 


"Have  driven 
.  121,705  miles, 
i  Original  set 
I  of  SPLITDORF 
SPARKPLUGS 
still  giving  ex- 
cellent results" 

W.J.etXUY,  On'tM*it'».C»l 
FY  1 


«itriUii.hiiiii(<ililiHilllh 


'l:ll,l'!li:;i!llMlllll!|l!l!l 1  l|il(IU.i,l''l!lm:<« 
Plltlt    mention    The  Automobile 


V  "S  Made  In  all 
*  /     rIktb  and  in 

.  tflr     tyne*  to  rait 
,         cwy  car .  motor  • 
Js     cycle,  motor  truck, 
motor  boat,  aero- 
plane,  tractor  and  »ta 
tionary  eaaollne  engine 
~       If  you  can't  get  them  from 
your  dealer,  tend  to  u*  for  ^ 
tbem 

SPt-ITDORF  ELECTRICAL  CO. 
Newark.  N.  J. 


SPLITDORF  IKS 

Trie  Plug  with  tire  Green  Jacket 
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Showing  Ppiinc 
Nut  Lock  applied 
too**  on  bolt  before 
bolng  not  In  p'au  to 
hold   until   taken  off. 


Why  Not 
Be  Sure 

that  every  part  of  the  en- 
gine, chassis,  or  body  of 
the  car  you  make  will  at»y 
together  until  taken  apart? 


Spring  Nut 
Locks 

are  the  simplest,  surest,  safest  device  to 
positively  lock  any  nut  on  any  bolt. 
Resists  all  vibrations.  Cannot  harm  threads. 
Easily  applied.  Released  whenever  desired. 


Cheapest  and  Best 


Manufacturer*,  Jobbara, 
Garage  Men,  Rap  air  Man 
and  all  Daalars  should  writ* 
for  prices  on  sizes  now  avail- 
able. Orders  filled  in  rotation. 
All  sizes  by  January  ist. 

Spring  Nut  Lock  Co. 

648  Transportation  Building 
Chicago 


Sorlna  Nat   I.  a  e  I 
tlehtcncfl       unaliut . 
Nut.    Prevent*  Nut  ~ 
twins   shaken  off 
and  follows  Nut 
tightening 
agalnat  ma- 
teria L 


IMMS 
MAGNETO 

IMMS-HUFF 

ELECTRIC  STARTING 
tf  LIGHTING 


'Your  favor  of  the  \tth  mil.  at  AW.  /  am 
anstrering  same  to  thank  you  for  the  unsetfoh 
and  helpful  nature  of  your  reply  instead  of  try. 
tug  to  grab  an  order. 

This  kind  of  service  is  bound  to  make  folks 
think  of  Simms  when  they  think  of  magnetos." 

DAV1B  REALTY  CO.. 

Erie.  Pa. 


Quality 


Efficiency 


Reliability 


The  SIMMS  MAGNETO  CO. 

273  No.  Arlington  Ave. 
Ernst  Orange.  N.  J. 


This  Is 


^-4 

Hsvs  You   I  lit* 
Plug  On  Your  Cor? 


Sold 
Everywhere 


Aecapt  No   Plug  Unloas  A  C  ia  Burnt  Into   tha  Porealain 
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PROTECT  YOUR  CAR  NOW 

Uie  PEERLESS  MOHAIR  TOP  DRESSING 

which  has  been  tried  and  tested  by  over  8000  Auto 
Pointers  and  thousands  of  cur  owners.  It  will 
waterproof  and  renew  old  Mohair  Tops. 

Peerless 
Automobile  Specialties 

MAKE  OLD  CARS  LOOK  LIKE  NEW 

A  product  made  especially  for  esch  part  of  a  car. 
Use  each  product  In  its  respective  place.  The  name 
tells  Us  use. 


rsstlsM 
las. 

Fn-rlcea 

las. 

rivrlHi 
Peerlwa 

I'M'rlMM 

Oleaa, 
H»ii 

Dull. 

Jn  I  f  -i 

IWrlfu 
Forda. 


Motaalr  Top  Draee- 

Leatser  Top  iireae- 

Unlng  Dre. 
CoehKis  Preeelog. 
Lamp    Boaaial  — 

Lamp     Enamel  — 

Jet    Black  render 

Tap   Dn-ealnf  far 


Perrle**  Cjlluder  Eaaniet  — 
Black. 

Prrrlvaa  Cylinder  Enamel  — 
Gray. 

IVarUaa  M  Irrorold — A  Vsr* 
nlidl  Reiwrwar. 

PeaataS  Antl  Rtl.t  Him  Paint. 

ivwi...  Aut<i  Itody  v  •• 

Peerless  nailery  Itm  Black. 
Peerless  Extra  Hue  Black 
Japes. 

Pevrleaa  Ll'ield  Waa. 
I'aerleaa  Klirllae. 
Pwrleaa  Tire  Paint. 


Oaa  uniform  price  for  all  prodorta. 


Flat  eaa 
Quart  caa 


.»  S4 

.  1.04 


H-rallon  ess   II  88 

Una  aallon   caa   8.75 


Peerless  Specialties  are  sold  by  all  leading  auto 
accessory  Jobbers  and  dealers,  garages  and  bard- 
ware  stores  thruout  the  United  states  and  Canada. 

Write  for  descriptive  booklet. 

THE  COLUMBUS  VARNISH  Co- 
makers. COLUMBUS,  O. 


Wjth  their  waterproofing 
action  positive  and  effective, 
wiih  all  movable  part*  on  ball 
bearing*  and  at)  part*  inter- 
changeable, with  their  ready 
adaptability  to  all  at y let  of 
body  construction,  tbeir  ex- 
tremely light  weight,  and  a 
locking  device  that  hold*  the 
glaaa  firmly  in  any  desired 
position,  the 

LIBERTY 
WINDOW 
REGULATORS 

are  making  a  strong  appeal  to  Ameries'a  best 
car  builders  They  really  stand  alone  in  tbeir 
held 

We  are  alio  »ole  manufacturer,  and  patentees 


LIBERTY 

NON-SPLASHABLE 
AUTOMOBILE 
BOUQUET 
HOLDERS 

And  so  forth,  for  closed  cars. 

Special  designs  executed  on 
short  notice. 


Dome  Lights — Bouquet  Holders 
Pillar  Lamps  -Tonneau  Bow  Light* 
Limousine  Corner  Lights 

LIBERTY  CUT  GLASS  WORKS 

Manufacturer* 

EGG  HARBOR  CITY  NEW  JERSEY 


Stop  at  the  Woodstock 

FORTY  -  THIRD  ST.,  NEAR  BROADWA  Y 

Saaaaaaai 


Located  just  off  Times  Square 

^Hotel  Woodstock 

is  within  a  handy  walk  of  everything — terminals — subways 
—elevateds — surface  lines — theatres  and  the  automobile  dis- 
trict, yet  you  can  have  quiet,  refinement  and  service  withal. 

Single  Room,  with  Bath    .    .    $2.00  and  $3.00  for  on* 
Single  Room,  with  Bath  and  Two  Beds.  $4.00 

and  $5.00  for  two 

European  plan  restaurant         Service   and    accomodation*  uaiur. 

inietanaaa  and  atftcia 


sjjM 

called  fee  it*  culeln*         paeeed  foe 

Write  tor  our  Map  of  New  York 

A.  E.  SINGLETON 


W.  H.  VAUQUETTE 

Managing  Director 


Ajit.  Manager 


mm 


AT 


Zeru 


This  is  most  important  during  winter  months. 
You  should  know  whether  tire  oil  you  are 
using  "flows  freely  at  Zero."  All  oils  do  not 
possess  this  feature — notably  the  paraffine  base 
oils,  which  thicken  up  under  cold,  and  often 
cause  great  damage  to  the  motor. 

The  afe  way  is  to  ask  for  SUPREME 
AUTO  OIL— it  "flows  freely  at  Zero,"  and 
leaves  no  carbon,  owing  to  the  fact  that  it  is  a 
Southern  Asphah-basc  oil.  containing  no  paraf- 
fine to  gum,  stick  or  thicken. 


There  is  more  Power  In 
THAT  GOOD  GULF  GASOLINE  and 
SUPREME  AUTO  OIL 


GULF  REFINING  COMPANY 

Pittsburgh,  Pa. 

The  largest  independent  refining  eompanj 
in  the  world 
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Handle  Your  Time  Sales  on  the 

Guaranty  Time 
Payment  Plan 


_  W 


GUARANTY 
PLAN 


Guaranty  Securities  Corporation 

Equitable  Building,  New  York  City 

San  Francisco  Montreal 
Hobart  Building  National  Trust  Company 


Use  the  facilities  of  Ihia  perfectly  equipped  plant  for 
the  production  of  small  sheet  metal  stampings  of  any 
design,  also 

BRASS  CASTINGS 

In  the  Rouih,  Polished  or  Nick. I  Plata 

Including  Hub  Cap*.  Radiator  Filler  Necks  with  Caps, 
Gasoline  Tank  Flanges  with  Caps.  Gasoline  Tank 
Flanges  for  Outlets.  Hofxl  Yokes,  Ford  Special  Hub 
Caps  and  other  parts  made  of  Cast  Brass. 

Our  Well-Equipped  Wood-Workinf  Department 

la  prepared  for  the  iirompt  nrodartlou  of  quantity  orders  of 
mwb  or  bighlj  OnUlird  wood  work  s»wmbll»«  of  medium  sis* 
for  motor  esr  rom.irnrtlon.  #>u«h  imrts  aa  re»t  block*  for  akip- 
plsc.  liuurloi:  bosnla,  bark  «|.rlns  board*,  runslnf  boards,  etc. 
We  srork  from  Blae  Prlnta  soil  8perltlratIou».  bat  prefer, 
when  iwaalblr.  to  slao  have  •smples  for  tbu  purpoa*  of  srrurlog 
poaltlTf  arcane?  la  wrlxbt.  tneaBuremeat*  sad  aealcti. 
Write  us  st  on  re  for  fortber  Infunnutlon  regarding  U>*  prs- 
durtioo  of  jour  rtqulremeots. 


ThePfau 
Mfg.  Co. 


Cincinnati 
Ohio 


230  Mentor  St. 


You  Can't  Forget  to 
Lock  Your  Ford  with  a 


AUTOLOCK 
SWITCH 


Your  key  in  your  pocket  is 
positive  assurance  that 
you'll  find  your  Ford 
locked  right  where  you  left 
it.  You'd  have  to  deliber- 
ately leave  your  key  in  the 
lock  not  to  lock  it.  The 
K-\V  Autolock  switch  can 
be  attached  to  any  make 
coil  in  five  minutes.  If 
your  dealer  is  out  sent  di- 
rect on  receipt  of  price. 


IGNITION  &> 

Cimum.OHio  USA 


K-W  Autolock  Switch 
For  Fords 

$3.50  Complete 


sun 


2113  CHESTER  M. 


Equip 

Your 

Garage 

With  a 

Whitney 

Hand 

Miller 


so  you  won't  have 
to  turn  away  prof- 
itable repair  bun 
neas,  or  turn  it 
over  to  the  ma- 
chine shops. 

The  Whitney 
will  take  care  of 
any  milling  job  in  the  line  of  auto  repairs.  With  it  you 
can  cut  gears,  cams,  sprockets,  do  key-seating,  straddle 
milling,  profiling,  slotting,  slabbing,  drilling,  die  sinking 
and  countless  other  operations. 

With  this  all-around  machine  you  can  handle  the  work 
in  your  own  garage.  You  can  avoid  delays;  you  can 
accommodate  customers. 

Simply  »mnj  a  postal  tor  Catalog  No.  4. 

The  Whitney  Mfg.  Co.,  Hartford,  Conn. 

Chains,  Keys,  Hand  Milling  Machines 


Please    mention    The    Automobile    when   writing    to  Advertisers 


Digitized  by  Google 


88 


THE  AUTOMOBILE 


December  H,  1816 


11 1 nun  AT 

(storage  batteries 


STARTING— LIGHTING— IGNITION 

"Oliw-lnnari"  Batteries,  owing  to  thHr  unwtal  features  of  coastroc- 
Uon.  lnvr  ■  hlgbvr  starting  ability  than  other  batteries  of  tbo  an 
dlmi-nslons.  Tills  I-  due  tn  the  single  »enllng  smingrment  whtrh  done 
villi  tbp  bulky  staling  compound  uimally  |Kiurtv1  orer  the  entire 
top  of  tbe  battrry.  This  'I*'-*  I»  and  In  "ClwlnliaU"  Batterlis  for 
additional  piste  room,  permitting  tbe  w  of  largrr  plates  nod  thus 
x-niriiiir  a  more  imwrrful  battery. 

Write  for  ratalog  A.  whlrb  gives  fall  details  of  theae  batteries. 

We  bare  an  attractive  proposition  for  lire  dealers. 

THE  CINCINNATI  STORAGE  BATTERY  CO. 

m  and  230  Stark  Strew*  CINCINNATI,  OHIO 


AH  Season  Top 

For  191S-1916-1917  Ford  Car* 


Warm  and  snug  in 
winter.  Cool  and  com- 
fortable in  rummer. 
Fits  flush  10  body  of 
car  —  no  overhang- 
Positively  no  rattle  or 
squeak.  Finished  of 
same  material  as  used 
in  upbolslcrinf  car. 
Glass  doors  and  pan- 
els easily  removed  if 
desired  and  set  of  cur- 
tains used  in  their 
place.  Get  full  de- 
tails from  your  dealer, 
or  write  us  for  illus- 
trated catalog. 

WADSWORTH 
MANUFACTURING  CO. 

194  Jelrriwn  A* mum 
Dstrsil.  Michigan 


MARGES  OP  SPf^ffS'GS 
^A.ViLES  FOR,  OUGfi-. 


Hu 


STEEL 

OR 
BRASS 


B  CAP 


s 


NICKEL 
PLATED 
OR  RUST 
PROOF 


STAMPINGS 


THE  WINKLEY  CO,  Detroit,  Mich-,  U.  S.  K.  ^wJZ^Z'^c?^'. 


DURSTON 

TRANSMISSIONS 

"Lightest,  Strongest,  Most  Compact" 

Our  Delivery  Facilities  and  Prices  Will  Interest  You 
Data  and  Price*  on  Kequeit 

DURSTON  GEAR  CO.,  Inc. 

Successors  to 
LEFEYXR  ARMS  CO. 
SYRACUSE  N.  Y. 


Process 

DIFFERENTIALS  and 
ACCURATELY  CUT 
METAL  GEARS 


)<5( 

•  lettin 


b#» 


Hew  Process 
Gear  Cor pcratMNI 

SYRACUSE.  N.  Y. 
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CANADIUM 

CONSULT  US  REGARDING  ITS  ADAPT- 
ABILITY FOR  MAGNETOS.  MASTER  VI- 
BRATORS, CAUTERY  KNIVES,  COILS,  ETC. 
Can  interrupt  circuit  at  minimum  expense  to  Pur- 
chaser. 

Years  spent  in  its  development.  Write  us  asking 
its  uses.  Can  be  used  to  replace  platinum. 

The  Electro  Metals  Products  Co. 

Patamt***  and  Sol*  Manufacturer* 

1984  East  66th  Street  Cleveland,  Ohio 


/ 


t 


You  don't  just  expect 
good  service  from 

BRAENDER 

TIRES  &  TUBES 

—you  get  it 


I  «.  i.ii  \     It  attirrford.  !t.  .J 

BHAKHDIR  2S0  Fnl  Mfk  tit  ,  V-ui  York.  .V.  V. 
"BoU-D*a;"  678  Mo.  Bnaa  m  ,  Philadelphia.  Pa. 
Hon-Skld  1S30-M  Bo.  IHeWon  An..  CAieojo.  IU.     Tn*m  M 


Write  rar  nartlrolar»  aboot  UKAKNDER  "Roll. 
Ihw"  Nod  Kkl.1—  THE  FASTBWT.  SAFEST. 
8MOOTHt8T  HIDING  TIRE  MADB. 


Braender  Rubber  &  Tire  Co. 


BROWN^LIPE 

777    GEAR^CO.,  777 


Syracuse, m: 


BROWN— LIPE 
777  CHAPIN  CO^ 


< 


TRUCK. 
MOTORS 


T/>p£xceptiona/  AfotO/ 

''i'    ;     'i  i    :;„i  — 


CHROME  NICKEL  STEEL 

lor  rtreneth — aluminum  for  li*ht- 
nfM  make  Waukeaha  True*  Mmmi 
cirettionally  efficient.  kin»  of  life 
and  (re*  from  (rouble*.  Write  for 
catalof  L  which  »"»  detalla. 

Waukesha  Motor  Co. 
22D  Factory  St..       Waukaaha.  WU. 


1Z_ 


One  part  of  your  automobile  you 
do  not  know  you  own,  because  it 
never  bothered  you. 

ECLIPSE  BENDIX 
DRIVE 


Transmits  the  power  from  the 
starter  to  the  motor  on 


125  MAKES  OF 
AUTOMOBILES 

MADE  BY  THE 

ECLIPSE  MACHINE  CO. 

ELMIRA,  N.  Y.,  U.  S.  A. 


Atwater 
Kent  § 

T  j*  V.         For  Your  Car 

I  (J  Tl  1 T1  Otl  AtwaterKentM/gWorks 
A  VJ  L  l*  I'A  V-rX  L  philadelphia.U5.A. 
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vpeedwdtfiuvs 


30x3 

30x3!^ 

32x3  y* 

33x4 

  3S*5 

34x4 

Non-Skid   

36x4*4 

Nation 

■I  Rubber  Co., 

Pottstown,  Pa. 

LIBERTY  SIX 
11095 

The  Liberty  tells  without  arguments 
except  for  the  tremendous  evidence 
of  performance. 

It  your  territory  it  not  doted  addrett: 

THE  LIBERTY  MOTOR  CAR  CO. 

DETROIT 


THE  METAL  OF  METTLE 

M 
E 
T 
A 
L 

THE  BEST  BEARING  METAL  ON  THE  MARKET 

Fabrl**  Metal  U  an  e»x««epllonally  bomotrrnfoua  tin  has*  copper  hardened 
alloy  made  by  our  apsx-lal  proreaa  from  Straits  Mn  and  Ingot  eoppcr. 
We  niaae  ptery  pound  at  rating  Metal  ouraelrea  and  ran  ennraotee  Its 
uniformity  *ud  quality.  A«k  Rtuta.  Klmplex.  Crane.  Wlm-ansio.  Ktaaell. 
Wan k.  »»m.  Kelly  Hprtugflcld,  Beater  C\irtla.  and  the  man  who  makea 
Anlnbiil  bearing*. 

Fahrig  Metal  Company,  34  Commerce  Street,  New  York 


PERLMAN  RIM  CORPORATION 

Broadv\ii\5JBj[ 
W 

^laT. 

wBm  1 

■  ^^'^  ■ 

C  o  n  troll ing 

pemountabfi 

the  Perlm a  n 
?  Rim  Patents 

[RIDIO-PLATINIM  TIPPED 

Screws  and  Rivets 

SERVICEABILITY 

Is  .1  distinguishing  feature  of  these 
mm  and  Klvela. 

urely  welded  Irtdlo  -  Platinum 
!  i.  da,  Standard  sixes  carried  In 
slock.  Other  styles  to  order — any 
- 1"  ciflcations,  any  degree  of  hard* 

riesa. 

Wrlto  us  for  prices  and  full  In- 
formation. 

R&H  Platinum  Works 

•i  Roaibr  k  HMaUchar  ChMiietl  C*. 
lOO  William  Street 


New  York 


DIA11M,  JOB 


Edited  exclusively  for  Dealers,  Jobbers, 
Garage  and  Repairshop  Owners 

If  you  are  interested  In  the  merchandise  or  maintenance- 
departments  of  the  automobile  Industry  you  should  read 
Motor  World  regularly.  It  builds  sates.  Improves  service. 
Increases  profits. 

Published  weekly,  12.00  per  year — Canada  and  foreign,  M.00. 
Subscriptions  solicited  only  from  men  In  the  trade.  Band 
your  subscription  to: 


MOTOR 

239  West  39th  Street 


WORLD 

New  York  Chy 


New  departure 
Ball  Bearings 

American  Made  for  Amrricsn  Trade 
QUALITY  FIStST 

TMC  NtW  OK.ARTUNf  MFCS.  O©, 
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BOUQUETS  FROM  HERE  AND  I 

*ffarfford 


SHOCK  ABSORBER 


EDWARD  V.  HARTFORD  taafJimfi$3nftS 


SEISS 


•45! 


SEISS 


Double  Acting  Mechanical  Horn 

Operated  by  touch  of  hand  either  to  right  or  left— for  •hort 
•harp  Blast — or  for  long  continuous  sound  same  iu  a  motor 
driven  Horn.  Thl»  Is  the  only  horn  on  tho  market  having 
theae  features. 

Guaranteed  for  10  Years 

Positive  In  Action — no  Katcheta — no  Spring  pressure  to  go 
agalnat— simplicity— nothing  to  gel  out  of  order. 


Writm  tor  Llltmtur* 


The  Seiss  Mfg.  Co.,  456  Dorr  St.,  Toledo,  0. 


'No  parts  to  oil  or  clean; 
—cover  is  sealed  M 


Wt 


n 


WARDJLEONARD 
|  ELECTRIC  CO. 

MT.  VERNON.  N.  Y.,  U.S.*. 


rARDlE0NARD 

26  YEARS 
EXPERIENCE 

DYNAMO 
CONTROLLERS 

FOR 

LIGHTING 

AND 

I  STARTING  a 
||       SYSTEMS  || 


MOLTRUP  STEEL 
PRODUCTS  COMPANY 


Manufacturers  of 


HIGH  GRADE  FINISHED 
CRANK  SHAFTS 


BEAVER  FALLS 


PENNSYLVANIA 


Passenger 
and 

Commercial 

Car 
Motors 


1-'  >  r_ -4-Oycle 


Beaver  Motors 

Fit  Every  Demand 

There  are  BEAVER  Motors  in  a  variety  of 
sizes,  suitable  for  all  pleasure  car  and  com- 
mercial car  requirements.  Meet  all  demands 
for  power,  economy  and  de- 
pendability. 

Over-head  valves.  20%  to  25% 
more  power  than  other  motors 
of  same  bore  and  stroke. 

Writ*  roses  for  BMAVBR 
■essfJIourfciiM  before  decki- 
ng so   U»   motor   to  ess. 

BEAVER  MFG.  CO. 

la*  *  Oklahoma  Ave.,  Milwaukee  WW. 
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ICS  N  ITION 

Can  be  had  on  any  car,  no  matter  how  low- 
priced.  If  your  car  ii  not  fitted  with  th« 
reliable  Bosch  Magneto,  write  ua  (or  suggestions. 

Be  Satisfied  Specify  Botch 

BOSCH  MAGNETO  CO.,  220  W.  «*h  Si,  New  York 


USE  A  LUBRICANT 
THAT  WON'T 


NON-FU'll*  OIL  jrlves  perfect  protection  aKnlnst  friction  even  in  iero 
weather.    That's  wore  than  can  bo  said  about  common  grease. 


la  altcaf  (uardlnjt  (ran  sod  brarloga.  It  dorsn"t  bardrn  and  allow  (ran  to 
rbannrl  tbroiigh  It  an  itao  will.  It  la  purer,  longrr  Isstlnf  anil  Bior*  oconomlcal 
than  any  grease  y-  u  can  buy. 

Get  "K-»«»  Special"  srrwule  for  arrarai  "K-OOO"  for  a>e»rl«ara 

Yonr  dealer  soils  NoN  FLUID  OIL  In  orange-colored  cans. 
Write  lor  btxjkUt  "Irtiori'oottoa  ol  the  Motor  Ctr" 

New  YorV  I  New  Jeney  Lubricant  Co.,  165  Broadway,  Now  York 


LK 


Electric 

^^WZstf  Starting 
J  and  Lighting 

&^tr  Systems 
SINGLE  UNIT  and 
TWO  UNIT  Equipments 

Booklet  on  Special  Ford  Equipment 

DYNETO  ELECTRIC  CO.,  Syracuse,  N.  Y. 


-  a 


II  I 

Hi 


Inner  Tubes,  Inner  Liners,  Outer 
Boot*,  Inner  Sleeves,  Blowout 
Patches,  Cementless  Patches,  Cement 
Patches,    Red      Rubber  Tubing 


■Torrswi 


E.&J.  SPOTLIGHT 

Motorists  insist  on  hav- 
ing the  best  spotlight 
manufactured.  DEAL- 
ER: Satisfy  your  cus- 
tomers by  selling  them 
the  best  and  latest  im- 
proved Spotlight  man- 
ufactured. Complete  in 
every  respect  Ready 
to  attach. 

Itfjaaajs,  It  Jam*  Corporation 

Detroit,  Mich  Iran 


Add  to  Garage  Profits  by  Oxy-Acetylene  Welding 

Savings  made  please  your  patrons  and  pay  good  substantial  pro  fat 

PREST-O-LITE 

Dissolved  Acetylene 

(Raady-made  carbide  gas) 
adds  to  lbs  rArlrnry  and  uarfalness  of 
any  good  wrtdlfis  riiulpenmt.    Wr  furnUti 
thoroughly  bltb-rtiik  welding  apparatus 

for  1UO.IK)  H.'snails.  J7T..UO).  The 
oarr  will  sl-o  nerd  gas  cytlnden  st  an 
additional  ™«t.  oi>d  shout  $1(101)  worth 
of  wrldlng  mi|i|>llrs.  Trark  sod  si*clal 
equipment  for  rutting  operations  at  ex- 
tra coat. 

Smnd  lor  detailm  of  /"rest-O-L/f  «  Service  for 
OMy-Acetylmnm  Welding. 

THE  PREST-O-LITE  CO.,  Inc. 

r»<-  World's  torjref  Ifilrrs  ot  nUtolrrt 
Acrtflemt 

234  Sd-  !  /  ■>  Canaf  ta  Olios  erA  Fictsry 

ladiasaaslis.  la*.  NtrrittM.  Ontario 


•  Carspring  TiR-Es 


Will  establish  you  in  busi- 
ness on  a  permanent  and 
profitable  basis. 

Our  Policy: 

One  Rood  dealer  in  each 
territory,  backed  by  the 
best  goods  and  unlimited 
co-operation. 

New  Jersey  Car  Spring 
&  Rubber  Company 
Jersey  City,  New  Jersey 
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RAJAH  TERMINALS 

For  Ignition.  Starting,  Lighting  Systems 


CLIP 


Krrrnlr  Clip  furnUbf*d 
Id  Throat  form.  Honk 
fonn  and  Short  Clip  term, 
to  III  anr  wire  tip  tv  H" 
m  diameter. 


Winer  Clip  for  qalelt  it 
UcllUIVllt    SB/    fltr    fli  I -If. 


foliar*  »ii[rt.jl<*d  when 
Ith 


Throat  Pvrin   nala  to  uar  with  an/  j.ing 

■    ,  V  IL;,I-Ih-I 


PRIMARY 

Htylw  "A"  road. 

In  :i  I  r  ■  1 1  li  a 
from  ili-  lx*ml 
>,f  Hi-  Ferrule: 

No.  1,  ]S/lSln.  | 

No.  2,  11/10  in.  | 

No.  1.  H 


Primary  with 
ferrules      ■  n  an  r      SI)  I*  A 
M  Ferrule  Clip.    I>mi[>  No,  1 

I  Ai  tiulMili'l 


RAJAH  AUTO-SUPPLY  CO.,  Bloomf  iold,  N.  J. 

Jobo  Ml  lien  &  Sod,  Ltd..  Montreal,  Toronto.  Winnipeg,  Vatwoufrf 


THE  GIFT  SUPREME— A 
Columbia  Grafonola 

THE  gift  your  family  will  be  hsppiest  to 
get,  proudest  to  own  and  roost  sure  to  en. 
joy  ii  "The  One  Incomparable  Musical  Instru- 
ment," the  orw  instrument  with  the  true  "Tone 
of  Life" — a  it  mine  Columbia  Grafonola. 
You  can  find  a  Columbia  model  at  your  dealer  a 
between  the  prices  of  $  1 5  and  }  3  SO  that  will  make 
an  ideal  and  splendid  Christmas  gift — the  mail 
/Gm)tr\  in  music  at  the  price  you  wish  to  pay. 
iAr        \  Call  on  your  Columbia  dealer  quick.  Columbia 
\  S 0 Jj  and  reserve  the  instrument  you  want  Grafonola 
VByay  Wo*.  Prica  $150 


Electric  Auto -Lite 

Starting — Lighting — Ig  nition 

Electric  Auto-Lite  equipment  for  auto- 
mobiles is  as  famous  for  the  service  that 
backs  it  as  for  the  reliability  and  economy 
of  its  operation. 

ELECTRIC  AUTO-LITE  COMPANY 

Home  Office  and  Factory!  Toledo,  Ohio 
Now  York        Detroit        Kansas  City        Saa  Francisco 


Reduce  the  Risk  of  Accident! 

Tlmip— a  ywat  Ufbu  wont  oat  sudden)/,  without  warn  Inc.  on  a  black 
mailt,  with  a  bad  road.    J>«n't  ebaoce  It.    Put  a 


MODEL  3*4  AMMETER 
On  Your  Dashboard  or  Cowl 
It  b  a  reliable  taeana  oi  determining,  the 
proper  rate  a*  charge  or  dlatharge  of  your  bat- 
tery lot  rarioui  apeeda.  It  enable*  you  to  de- 
termine that  the  generator  la  working  and  that 
the  Horace  battery  la  receiving  iia  proper 
.  Wri' 


charge. 


rilt  ■  ■ 


Wa»t  on     Electrical     liutrununt  Co. 
•  Wetton  Ave...  Newark,  N.  J. 

nranekrt  in  the  Citif 


MERCER 

MOTOR 
CAR5 


22-73  SERIES 

They  fotlow  closely  the  lines  of 
the  preceding'  series,  and  the  only 
changes  are  in  the  nature  of  re- 
finements. 

22-73  Touring 
22-73  Sporting 
22-73  Runabout 
22-73  Raceabout 
22-73  Touring-Limouaine 


Literature  Mailed  on  Requeit 

MERCER  AUTOMOBILE  CO. 


400  Whitehead  Road 


Trenton,  N.  J. 


The  Bearings  Company  of  America 

LANCASTER.  F*A. 
Sal..  Department:  W.it.m  Offloi 

2SO  W..t  S4th  -St, r.t  604  Ford  Buildini 

New  York.  N.  V.  Detroit,  Mich. 


COMPLETE  THRUST  BKABINO 

Manufactures  of  Star  Radial  Ball  Retain- 
ers, Star  Ball  Thruat  Retainers,  Star 
Compl.t.  Ball  Thruat  Bearings 


The  Big 

That  Brings  Down 
Gasoline  Expense 


Vp  fort  th«  price  of  Rnantinel 
Maairmim  nrtoace  1a  .he  big 
problem  of  the  H  tyt  Solve 
it  with  the  New 
S-romiwrg 
Car  bure  tog. 


The 
off  i*| 

rid  a 

 canjai 

trade  brtl"  Nrw 
fct.csartsrrr  In  sj.wjltaw  n  -tragi 
peine  thai  ycu  n»<«l  «**  New  n*t«»H- 
e*g  un         car.    Mall  t>rupsin  it*  .ta*t»lU 
oi  wwr  ^»«jw  AD<ni>brfsj  will  mfme  y*— i  gwadliie  fcatli. 
Stremheri  IMm  Mtaa  (.  ,  U*vi  18.44  I    ISih  S<  (Ixip 


Carburetor 


HYATT 

I 

QUIET 

The  Roller 
Bearing 

i 

1 

for 

Automobiles 
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The  Clearin^House 

of  the  Automobile  IridTvistry 


For-  i/ccondfland Cars,  Surplus  I^arts .Access- ories,  Tires 

oihcrJpociaJ  Announcements  of  «g  simitar  Character- 


Are 
Your  Profits 
Skidding? 


Do  you  turn  away  business  because  you 
don't  know  where  to  gat  thaao  parta — 

Or  ara  you  afraid  tha  prica  will  «tun  the 
customer? 

Now  liatan — 

Cat  on  the  inaide  of  the  Puritan — nulla  it 
your  buainea*  to  know  what  wa  can  do— 
wo  want  yon  to  know — that's  why  we  ara 
hammering  at  you  now 

We've  over  2,000,000  parte  and  eall  them 
for  price*  that  make  order*  easy  if  you'll 
juat  get  u*  to  quota. 

Theae  are  only  a  few  stray  one*.  Write 
us  if  you  don't  see  what  you  want. 

BODIES — Many  sine,  beta  rosdatrr  SDd  touring 
ear.  Heod  for  measurement  chart.  From  $19.00  to 
$75  00. 


-Mnnrls  4  speed.  Center  Coo 


TnANSMIStlONS 

tie*.  ISO. 00, 

RI»fS— Staoweld  8.8.  S3  x  SH.  S3. 80:  14  1  44, 

ti  ■••o ;  M  i  44.  ts.oo:  rimtoM.  Ms*  SDd  se  s 
*  Universal.  IZ.SQ ;  Q.  O.  Clincher.  »»  s  4,  I2.S0 ; 
36  s  4  4,  II .40:  Bsker,  34  s  4  sad  It  i  I  I.  8., 
tare.  (2.4)0:  K  i  $4.  *2  5". :  Booth,  *S  I  4,  Q.  D. 
Clincher.  $2.30;  Detroit.  82  s  SVt.  Cllccorr  lad 
1*12  KM  sad  SO  I  IK  1»I2  88,  SSell.  $2.40  :  84  X  4 
Ctlnrser  3«  s  4  8.  8.  sod  SO  z  4  1013  8.  8.,  tech. 
$2.70:  Kslaey.  33  I  34.  No  20  CIlBrher  sod  No.  SO 
8.  »  .  each.  $2.80. 

MOTORS— Continental.  4  cylinder,  43^13  HP. 
rooiplst*  with  IJsfnsto.  Coll.  Clutch  sad  Trsnseils- 
sioe.  st  $200.00:  Northwsy,  Unit  rower  Plsnt.  SS 
B.  P.  with  High  Ten.lor,  Mas-neto  Ignition  *ad 
Mgnllng  t  r. 1 1 .  $173  00:  Krlr.  Unit  Powsf  Plant. 
1813,  $128  00.  Two  Hieed.  $73.00:  Perkins.  4  ryl- 
Inder.  IS  H.  P.,  $4tf>«0:  Jsrkw>a,  Overhead  Valve* 
Onlt  Power  Plsat.  $73.00;  Crew.nl.  4  cylinder,  30 
H.  P.  Celt  Power  Plant.  1180.00. 

Wt\Tl«HIKI.D«—  Plain  VI,  Ion  VentllsUnf  sod 
otter  type*  to  fit  sU  os re,  $3.00  to  $18.00. 

RADIATOR*— T-Shaped  for  Fort  rioneycomb 
ltatlt*t»rs.  Brass,  $23  30.  German  Milter,  $34.30; 
Alitntr  Detroit,  all  models.  $30.00:  Ktudehaker. 
"2»."  $32  SO.  6  cylinder.  1014.  $23.00;  Pslgs  Model 
23,  $22  •  Klnt  «..M  C.  1010.  $30.00;  Osklaad, 
many  models,  $22.80 ;  Brnbsm.  $30.00. 


Puritan  Machine  Company 


TIRES 

We  Pay  the  Express 

only  when  payment  in  full  accompanies 
order;  otherwise  send  $i  deposit,  bal. 
C.  0,  D.,  subject  to  inspection. 

Our  Tires  Are  So  Good 

that,  if  on  examination  you  are  dissatis- 
fied, ship  them  back  and  wc  will  refund 
full  amount  immediately. 

3500  Mile 
GuaranteeTiresand  Tubes 

Fresh  Selected  Stock — Standard  Makes 
at  prices  you  can't  afford  to  overlook. 


Site 

2«x3   

30x3   

30x3  V;  

31x314  

32x3  H  

34x3  14. 


New  Tires 
.  $6.00 
.  6.50 
8.00 

8.50 
9.00 
9.50 


36x314   10.75 

31x4    11.75 

32x4    12.50 

33x4    12.75 

34x4    13  25 

35x4    13.50 

36x4    14.00 

34x414   16.25 

35x414   1700 

36x4K   17.50 

37x414   IS.00 

35x5    17.50 

36x5    18.50 

37x5    20.00 


New  Tubes 
SI. 50 
2.00 
2.25 
2.50 
2  50 
2.55 
2.75 
2.90 
3.20 
3.25 
3.35 
3.45 
3.50 
4.00 
4.15 
4.25 
4  35 
5.00 
5.00 
5.20 


Add  10%  to  the  above  prleea  tor 
non-skid 

Special  Bargains  in  Slightly  Used 
and  Demonstrating  Tires 


Site  Used  Tires 

30x3    $3  50 

30>314   4.25 

31x3(4   4  50 

32x314   5.2S 

34x314   5.50 


ALL  PARTS  FOR  ALL  CARS 

408  Lafayette  Blvd 
Detroit,  U.  S.  A. 


Jlx4   6.25 

32x4    7.00 

33x4    7  25 

34x4    7.75 

35x4    7.50 

36x4    7.50 

34x4  W   800 

35x414   8.00 

36x414   8.25 

37x414   9  50 

35x5    8.50 

36x5    9.50 

37x5    9.75 

w»  guarantee  all  tires  sold  by  js  st  tbe  above 
prices  to  be  free  from  imperfections  in  material 
and  workmanship. 


Used  Tubes 
$1.3$ 

1.45 
1.50 
1.50 
1.60 
1.65 
1. 60 
1.70 
I  70 
1.75 
1.75 
1.75 
1  80 

1  85 
1.90 
200 

2  no 
2  20 


SPECIFY  STYLE  OF  RIM 
TO  AVOID  DELAY 


Parts  and  Repairs 


Your  Money 

will  buy  more  if  you  pay  atten- 
tion to  the  Bargains  that  we  offer 
on  everything  for  the  automo- 
bile. 


RADIATORS 


Abbott-Del  roit 

44-50,  1912  $40.00 

Biown  truck....  2S.00 
Buick  Model  F.  .  32.50 
Buick    Model  F, 

1910    32.50 

Buick  Model  D.  .  32  50 
Buick  Model  35..  30.00 
Buick  Model  36. .  24.00 
Buick  Model  36.  .  36.00 
Buick  Model  37.  .  36.00 
Carter     Car  M, 

1912    33.25 

Chalmers  40    33.00 

Chalmers  K, 

1910    32.00 

Cole  30   32.50 

Chevrolet  B»by 

Grand   58-00 

Special  Elmore. ..  36.80 


Flanders   20  $29.00 

IUlladay  1912...  31.50 
Hudson  54. 

1914    39.00 

Imperial  34   43.00 

Maxwell   Mascot.  33.50 

Midland  1913   38  00 

Mitchell    F   15.00 

Mitchell   4-40   35.00 

Oakland  40.  1910  31.50 

Overland  38   31.50 

Overland  79   35  00 

Premier  lor  I  tf  L  40.00 
Pullman  4-44. 

Regal  S  

Regal  F  

Staver   

Velie  30.  1910. 
Velie  4<vl  . 
Warren  30. 


34  00 
34  50 
34  50 

38.00 
32.00 
1915  27  50 
1910  32.00 


r  our  other  ad  on  pace  as. 


Tire  Repair  &  Supply  Co. 

INCORPORATED 

1463  Michigan  Ave.,  Chicago,  111. 

Please   mention   The   Automobile    when    writing-   to  Advertisers 


Prices  quoted  for  all  makes  of  car*. 
WHEELS 

34x3M  in.  Q.  D.  Clincher  Each  $3.00 

34x4  in.  Q.  I).  Clincher,  ten  spoke  Each  3.00 

36x314  in.  Q.  D  Each  3  00 

36x4  in.  Q.  D  Each  3.00 

MOTORS 

New  Marion  motor*.  35  hp  $125  00 

6-cyl.  Herff  Brook*   150.00 

6-cyl.  Wisconsin,  Keeton  style   15000 

MAGNETOS 

A  lar$e  stock  of  various  makes  of  magnetos 
always  on  hand.    Write  for  price*. 

Our  Rejieir  Department  turns  out  excellent  work 
at  low  prices. 

MISCELLANEOUS 

Do  you  need  a  steering:  gear,  carburetor,  body, 
top  or  windshield.'    If  so.  write  us. 

Write  for  our  1917  Catalog 


AUTO  PARTS  CO. 

NO  BRANCHES 
741  W.  Jackson  Blvd.,  Chicago,  111. 

KRIT  OWNERS 

Ws  rnrnlsb  qslck  service  en  all  engine,  clatre.  traae- 

mtstlun,   differential,   front  aad 


ail* 


stsrrlac 

gsar,  wheel*,  steering  knorklea  and  eooe*.  Inhn, 
frsnxai  snd  body  pert*  from  oriel  oat  Krlt  Stack. 
For  all  models  from  1909-1919  Inclusive. 


MOTOR 
i  ."ton  Rsee  St. 


COUPORATIO" 

Philadelphia,  Pa. 


Digitized  by  Googl 


December  U,  1916 


'Jhe  (Rearing  J^ouse 
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Big  Bargains  in 

Auto  Parts 

We  have  in  stock,  ready  to  meet 
your  wants.  Pistons,  Axles,  Cylinders, 
Magnetos,  Motors.  Lamps  and  every- 
thing in  the  auto  line  at 

One-Half  the 
Manufacturer's  Price 

We  sell  only  parts  that  are  serviceable 
and  if  our  parts  are  unsatisfactory,  wc 
will  cheerfully  refund  your  money. 

Our  list  of  satisfied  customers  is 
rapidly  growing  larger  and  this  is  the 
result  of  our  better  service  methods.  We 
can  fill  your  order  and  ship  to  you  in  less 
than  four  hours. 

FREE  °ur  Pricc  List  win  mai,ed 

'       "  to  you  on  request. 

Auto  Salvage  Co. 

31East  17th  St.,  Kansas  City,  Mo. 
Largest  Auto  Part  Dealer*  in  the  Country 

THE  BESTTEST 

The  best  way  to  find  out  if  this  Puritan 
Machine  Co.  of  Detroit  is  really  render- 
ing the  efficient  service,  offering  the  re- 
markable bargains,  and  making  the  solid 
patrons  that  you  have  heard  about,  is  to 

Eto  them  yourself  for  some  part  you 
ve  found  difficulty  in  finding,  get  their 
price — and  make  them  prove  their  worth. 
No  matter  what  it  is  you  need— from  a 
bolt  to  a  body — accessories,  repair  parts, 
service  parts  tor  "orphan  cars, '  anything 
—you  will  probably  find  that  they  have  it 
among  those  2,000,000  parts  they  have  in 
stock,  or  can  make  and  ship  it  at  once. 


Write  for  the  Puritan  Bargain  Bulletin. 

PuritanMachine  Company 

ALL  PARTS  FOR  ALL  CARS 
416  Lafayette  Blvd.  Detroit,  Mich. 


AUTO  PARTS 

FULL  STOCK  OF  PARTS  FOR 

MICHIGAN  LOZIER 

MORA     R.C.H.  DRAGON 

We  maintain  a  complete  stock  of  parts 
for  the  above  cars 


Philadelphia 
67  Laurel 


Machine  Work. 
Philadelphia,  Pa. 


Pope-Hartford  Parts 

Parts  for  all  models  of  Pope-Hartford 
Pleasure  Cars,  Trucks  and  Public 
Service  cars — made  from  the  original 
drawings  and  patterns,  with  the 
original  tolls,  fixtures,  etc. — complete 
stock  always  on  hand,  prompt  and 
satisfactory  service. 

The  Hartford  Motor  Car  Company 

410  Main  Street,  Hartford,  Conn. 

STOCK,  TRANSMISSION 
AND  DIFFERENTIAL 


for  orer  IOO  MAKES  OF  CAR* 

OtxMlete.  Orphan  erul  Current  models.  General  tie* 
>f  r«i air  parta  for  old  Unwell  on.  It  old  1  hi  price. 

NO  SECOND-HAND  PARTS  OR  JUNK 
OUR  PARTS  ABSOLUTELY  NEW 

DEALERS  AND  REPAIRMEN.  i»t  ear  price 
llet,  end  make  ■  proOt  en  jonr  repair  parti 

AUTO  GEAR  A  PARTS  CO. 

SM  Marietta  84 
WMInhKT.       1**1  S. 


A  New  128  Page  Catalog 

Just  off  the  Press,  will  be 
sent  you  free  upon 


BARGAINS  IN 

MOTORS 
RADIATORS 
SUPPLIES 

in  Fact,  Etwythini  for  the 

Write  foeoar  lor  ow  Catalog 

AUTOMOBILE  APPLIANCE  CO. 

1438  Michigan  Are.,  Chicago,  IU. 


11s 


AUTO  REPAIR  PARTS 

50%  TO  75%  OFF 

We  glre  too  prompt  Mrrlre  en  parta  for  the  fouow- 
ksj  make*  of  can  and  many  othera  not  Mated  ! 
Chalmers.  T.  K.  al.  SO  *      Maxwell— all  mM  to 

Overland.  Warren  30  CMdsim.blle.     Reo  —  aU 
  _ft  . ,  -    .,  .   iiiotle  a  to  1913 

Packard  1IXK1  to  lttoi)         Bolck  10.  IT  *  30 
Derail  1D"U  to  1014  raillllar  twiu  to  11113 

Mitchell  1U0T  to  191-4  Cole  Ml— llml-  n  20  *  33 

138  COMPLETE  MOTOHS.  4  and  0  CM.  Tested  and 
la  food  ronnlnx  condition.    $33  to  $17*. 
2*2  RADIATORS— for  almo.t  any  car.  $12.30  to  $33. 
Aim  a  lot  of  brand  ore  radiator*  at  lean  loan  H 

f?»WCAHIlC!tKTERN  $3  to  $0  Rayflrln.  Strombers. 
Srhehler.  etc.  All  In  ei.  client  condition,  euioe  a. 
auod  «h  new. 

lit>  MAtiNRTOS  $10  to  $32.30.  All  tested  and  In 
eood  ftparkknx  wndllU'O.  Iiuiudlny  Roach,  Eiitenann, 
BpMldi.rf,  etc 

»iS   Rear   Aalra  $15  to  $40  and   173  Front 

Axie.  $«  !•  ttno. 

2300  AUTO  WHEELS  $2  to  $7. 
MKlfi  GOOP  ACTO  SPRINGS  $2  to  $5. 
Send  en  your  orders—  tron*t  delay. 

MAXWELL  BROS.  AUTO  SALVAGE  CO. 

3921-33_01rve  St..         ST.  LOUIS,  MO.  1 

Ploaae   mention   The   Automobile    when    writing   to  Advertisers 


LAST  CALL 

We  have  a  large  assortment  of 
TOURING  BODIES  that  we 
will  close  out  at  very  low  prices. 
We  can  fit  most  any  car— prices 
range  from  $10.00  to  $40.00. 
Write  for  particulars. 

The  M  &  M  Company 


REPAIRS 


We  have  them  for  most  any  make 
We  save  you  50%  to  75%. 

MOTORS 

Send  for  our  Hat  describing 

Rear  Axles 

Send  for  our  Uat. 
We  guarantee,  all  roods  In  good 

or  money  refunded. 
We  alao  Buy  old  Autoe  any  condition. 

AUTO  WRECKING  CO. 
We  Tear    em  up  and  aell  the  Plecea. 
13th  &  Oak  Kanaaa  City.  Mo. 


Connecticut  Ignition  Systems 

coil   and   switch  for 


includin 
M 

$6.oo. 
35 — 1016  Maxwell 

while  they  last. 
Splitdorf  magnetos,  Model  X,  $9.00 
6  Cylinder  Mea  Magnetos,  $1500 


eluding   timer,  . 

[axwclls.   Chevrolets   and   Dort  can, 
Winter    top*,  $95-oo 


0    "•wYaeaa  ■ 

50  Assorted  Hyatt  Roller  Bearings, 
4  Cylindei 


d  Hyatt 
Kellogg 


Air 


[.00. 


Another  lot  of  Prest-O-Lite  tanki 
B.  $7.00;  Model  E,  $6.00. 

N1CHOALDS  COMPANY 
422  Gd.  River  A«e.  Detroit,  Mich. 

Save  75% 

on 

Auto  Parts 

Our  enormous  atock  and  unequalled  faollttlea 
for  shipping  parta  within  24  hours  after  re- 
ceipt of  order  in  our  biggest  aaset.  B 
got  Our  Prlcee  Flrat. 


Spardicine   Auto  Wrecking  Co. 
4760  3d  Avenue,  Bronx,  N.  Y.  City 

All  Makes  Magnetos 


Boech  DU4.  DR 
22S.O0;  NU 
DR6  Dual,  . 
Remy  8..  110 
Urlgga.  Heinle 


»0  00;  RU  112.00.  A 
eln/.r.    Simma   and  I 


.   *30  00:  DC 
Dual.  236  00; 
,  F,  T,  X  and 
Alao  Michlgnn, 
K.   W.  Mage 


Many  makes  of  Box  and  Tubular  Coils,  1S.00 
up.    Presto  tanke—  E.  tS.OO;  B.  $6  00.  Oak- 
land 50  Hadlator  A-l  Shape.  WO.OC.  Htude- 
19K,  One-Man  Topa,  120.00. 

CASS  AUTO  SUPPLY  CO. 

River  Ave.,  Detroit. 


AUTOMOBILE  PARTS 

SAVE  50%  AND  MORE 

WE  HAVE  PARTS  FOR   MOST  AlA  STANDARD 
WRITE  CS  YOCR  NKeUW. 


MAKES  OF*  lAHS. 
E  M  F  SO  Krlt 
Maiwella  <J  K.K  OAAA 
ClTerland.  S8,  42,  ISS 
Packard  1008  to  1900 
Henry  A  Franklin 
Bolck.  10.  IT.  10  A  2: 


Recale  100B  to  1«M 
Cadillac  1000  to  1012 
Mitcbdl  lVOT  to  11112 
Flnmlere  20       Warree  SO 
Ole  no  llode»n  20 

glide  StoaaaraPSf  aw 

Engines,  C.ce'ra.  Bearings,  Ailee.  Crank  Mafia,  Cyl- 
inder*, Tranamieei- ne.  nut*.  Wlieele  for  most  say 
make  or  car.    We  will  trade  etarlaee  with  Jon. 

AITO  PARTS  CO. 
41  SO  Olive  Street  St.  I. ...■!«.  Mo. 

No  confiectloaa  with  any  other  Anto  Parta  Go's. 


RIMS—  A IX  \l  \\    AND  Ol.n  TYPK* 
and  tiartu  for  all  niakoa  of  rlma.    Oct  my  n  rices  oa 
■pare  rime,  locking  rlma,  aide  rings,  for  any  make 
of  car.    Quick  eenrlce.    Free  rim  Information. 
Wm.  P.  Ka. tr.ee 
Are.  Chicago.  111. 


Digitized  by  Google 


THE  AUTOMOBILE 


For  FORD  Cars 

Crown  Fender*,  beat  quality  $12.50 

Stream-line  Hood  and  Radiator  Shell*..  10.50 

Wire  Wheela  Demountable  35.00 

Demountable  Wood  Wheela   15.00 

Radiator  Covers.  $1.25;  Hood  Cover*   1.25 

Quality  Goods,  prompt  shipment 
Money  back  If  not  satisfied 

Accessory  Mfg.  Co. 

48  Kentucky  Ave.,  Indianapolis,  Ind. 

Time  Is  Money 

Don't  Waste  It 

PROGRESS  AUTO  PARTS  CO. 

S121  Euclid  Ave.,  Cleveland,  Ohio 
PARTS  FROM  OVER  300  CARS 

WRITE  US  AT  ONCE 

G-E-A-R-S 

For  Transmission!  and  Differential! 

Write  oar  eale*  department  about  your  reqnlresieebh 

Mi.nnln.-lil  re  r«    for  the)  Trade 

SERVICE  GEAR  &  MACHINE  CO. 

READING.  PENNa 

—MAGNETOS- 
STARTERS— GENERATORS 

BOUGHT — SOLD — REPAI  RED 

Bomb  M*f neto*  eoM  with  six  month.,  ptruu. 
Price*  »20  to  *40  according  to  type 

HERBERT  AUC0CK  B,£!:t^ 


STODDARD 
DAYTON  PARTS 

DAYTON  AUTO  REPAIR  CO. 

355  Wast  «M  Street  New*  York  City 

ALL  TTPKS  OF  BEARINGS 
Thw  New  Departure  Service  Station* 

THE  G WILLIAM  COMPANY 

Engineer*—  Specialist*  In  Bearino* 
'Bearing*  for  Orphan  Car* 

New  York,  X  Columbus  Circle  (Mth  St.  ai 
Broadway) 
Philadelphia.  Hit  Arch  8t. 


ARTS 


D 

1  FOR  ALL  MAKES  OF  CARS 
*  ALWAYS  ON  HAND 

We  can  nil  your  orders  promptly.  Require- 
ments for  any  make  of  car  supplied. 
EDWARD'S  GARAGE 
(Bdwsrd  Oavsnagb) 
285  287  Morris  Ave..  N.  V.  City. 
Near  IMth  St.  and  3rd  Ave. 


for  |23.( 


MY  PRICES  ARK  RICI1T 

*M.i>niM.iiii0  motors  f..r  crry  ninkc  of  car 

n  u  nd  mi. 

miry  a  complete  Hoc  nf 
«  yllndcr*  r.j  I'.ri'i  in.  h 
I'runk  Shnfla       Situ*.  ,n  h 

Hrlir  Knda  1/  S-V  set  mid  ap 

No  mnilir  wlmt  j.'ii  irenl.  Ii-I  u«  .|il..t..  >■>«  *  prim 
.lint  will  «nv.-  y-.ii  fnun  Wl  to  Mi-.. 

Thr  Gnv   \nin  Ktchniiar 
 M.-Hl  Mnlr.  N  J  

ALL  REPAIR  PARTS  FOR  OLD 
»sr*  on  band  for  tmiuedlale  sblpaient.    lieem,  com 
lilcte  Cjllnib-re.  R-sr  A»l««.  Transnilasloaa,  Cartel 
retnm  and  Magnetos.     Write  u»  Unit. 

IIOIGIIERTY    THE    PART*.  RtPERT 
1N43  Nd.   18th  St.,  Pblladelpbla 


S-P-R-I-N-G-S 

We  make  and  repair  springs  for  all  cars  and 
trucks.  Special  scientifically  heat-treated. 
Highest  grade.  Write  and  tell  us  what  you 
need  and  get  our  prices.    Quick  shipment 
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TROY  SPRING  WORKS 

St.  Troy.  N. 


Y. 


R  ARTS 

WV  bare  on  bar*]  a  ml*4*UaorV>ua  lot  of  PARTS  for 
cYcry  make  of  car. 

THE  AUTO  PARTS  CO. 
•»i8-3l  Rao*  Street  Philadelphia.  Pa. 

REPAIR  American   Umterelnngr  Mar- 

OADT^  ion    Motor    Service.  Herre- 

„„  '  ™  ahotT  Motor  Co.     De  Tumble 

FOR  Motor  Co.  at  L.  P.  C. 


Motor  Co.  as 
AMERICAN  MOTOR  PARTS  CO. 

tot  N.  Capitol  Ate.  lodlssapalli. 


Ind. 


AMERICA*   I  NDKKM.l  Nti  AND 
NYBERG 

Rinr.R-i.F.wn 

Parte  aad  Repair*  for  all  Mooela 
V.  A.  Longrascer  Ceaapssy. 
Cstsloguee  free  ledJaospolts.  lad. 

AUTO  AND  TRUCK  WH 
R.r.ullt  end  Repaired.  Quick 
All  Mas**  of  Bliss. 
Wire  WbMla  Rcpslrrd. 

"fhrel  at  Him  Co. 


Chlrnsn  W 
1562  Indian*  Are 


Culi-ato.  III. 


IP  YOU  ARB  LOOKING 
far  Bargain,  la  SUPPLIES  sad  PARTS,  get  ear 
Sumner  Clearing  Blieet. 

K.  C  AUTO  PARTS  CO. 
1R27  MeGe-o  St.  Kaaaas  City,  Mo. 

AUTO  ENGINES  AND  MAGNETOS 
rrsakua  g,  Snvn.oo        Htoddard  Dayton  Kio,  S75.00 
Mela.   145.00    E  U  F    $45. (HI      Pierce  Arrow,  $40,00 
B.C.H..  $(13.00 
All  types  Roach^Mairnetoa.  S3O.0O  a* 

■  Pa 


SAVE  MONEY  ON  YOUR  PARTS 
Parts  for  all  makes  of  cars  sold  at  one.qn*rter  tbe 
original  price.    Bayers  of  sll  makes  of  wrecked  cars 


CYLINDERS  gin 
OTcrlsnd.  " 
Garford 
Crsuksbsfte,    Gears  sn_ 

H.  G.  McCrery 


Oram   and   otber  parte. 


1722  Falrmoont  At*. 


Philadelphia.  Ps. 


HIGHEST  PRICES  PAID  FOR  ('1KD  CARS 
In  SJiy  condition.  Psrts  hougbt  snd  «old—  Magnet™, 
("srliurctor..  Radiator*.  Tseks.  Fenders,  Bodice  and 
Psrta.  Psrts  also  for  sisembled  cars.  nyan. 
gucn.  Bird,  and  Pitting  St..  Wlnfteld.  Long  Inland. 
N.  Y.    Tel.  Newton  lies,  

IH17  Ford  Tosrlng  Bodies 

ii. w  and  noosed,  complete  wltli  tup.  top  boot,  wlnd- 
•lili-ld.  mat*,  floor  bmrdu,  $SO00;  lamps  i*rt  of  S), 
S7.00;  WbeeU  (set  of  4),  $«00;  Rear  Crown  Fen- 
ders ipslr).  $XOO.  F  O   B.  Cblcsgo. 

LONDON  AITO  SI'PPLY  CO. 
a»40  Wahaah  Avr.  Chicago 


Rebuilding  and  Repairing 

Cylinder  Grinding 
Pistons  and  Rings 

LARGEST  BECAUSE  BEST 

Send  for  Prica  Liat 

Houpert  Machine  Company 

351  West  52nd  Street 
New  York,  N.  Y. 

"'SCORED  CYLINDERS 

Repaired  t-y  patent  »Mrir  pre^ew.  Fllle-1  with  a 
■llrer  and  nfrkel  at  lor.  Elimlnatro  grind  log.  No 
warjiing  or  rnlarjlnf  of  ey\Utii*r  horo.  Ha  mo  ptetoa 
a  oil  r!  i:x«  ow.il,     Rf»l}l,aptH)  24  boor*  after  rerolTed. 


L.  LAWRENCE  &  CO. 


g.  Mlcblgsn  Ate. 

111. 

I24«  r.   Jetrerasa  Ave., 


I  •«  I....  St. 


Newark, 
D.trott.  Wirt 


J. 


CYLINDER  GRINDING 

Special  Light  Alloy  Pistons 

Our  special  facilities  enable  us 
to  do  highest  grade  work. 

Over  225  Piston  Patterns 

AUTO  ENGINE  WORKS 

St.  Pad 


CYLINDER  GRINDERS 

ARE  PROFIT  MAKERS 

The  Northern  produces  a  round,  straight 
hole  in  any  size  motor  cylinder.  If  you 
have  a  lathe  you  should  have  a  cylinder 
grinder.    Particulars  on  request 

NORTHERN  MACHINERY  COMPANY 

503  South  Sixth  Street 

MINNEAPOLIS  MINNESOTA 

CYLINDERS 


wltb  apeclsl  equipment,  swurloa  sti 
NEW  PISTONS 
(•sat  Iron  snd  inigailltt 

PISTON  RINGS 
lllgb  comprrealon  sod  plsls. 
Cbargi-i  Hessousble— Prompt  Dellr.ry. 
Sunderland  Machinery  Co. 


AUTOMOBILE 

MECHANICS 

TO  REPAIR  YOUR  AUTOMOBILE 
Send  Your  Broken  Parts  to  Ua.  We  can 
Match  Them  at  Lena  Thas  *■  Ortsrtnn.1 
Coat.  All  mskss  csrburston,  magnetos,  bodies. 
Parts  (or  AU  Kinds  of  Car*.  agrlags. 
Wbeels.    Sbock    Absorbers,   lamps,   Oisblooj,  Oas 

1601  Spring  asrden  Mt.  Pbllsd.lnbls.  Ps 


ALUMINITE  PISTONS 


Alumlnlte  Plilone  will  ptlt  six-cylinder  smootboras 
Into  s  four  cylinder  motor,  gtve  more  power  sad 
quicker  getswsy.  In  ssklng  price*,  sute  make, 
model  snd  year.  EXPERT  MOTOR  BC1IJJINO— 
Piston  Rings,  Cylinder  Grinding;,  also 
Piston  Plna.  Alonslalta  Coaaeetlag 
Hods  and  Raelngr  Moloro. 

GREEN  ENGINEERING  CO..  Dayton.  O. 


Platona,  Rlnara  and  Wrlatnlna  mnde  to 
HI.  All  work  sjnnrnnlrrd.  w  rite  for 
Information  ana  qootntlone, 

MODERN  AUTO  REPAIR 

AND  RECONSTRUCTION  CO. 
44 VOt  to  4011  Olive  St.         St.  Lonla,  Mo. 

CYLINDERS  REBORED 

We  reborn  Cylinders  and  eonlp  wttb  ear  Belli 
rings  and  eitrs   blgb  qosllti 
correct  St  Slid  gluing  eltrs  eft 
Glre  us  s  trlsL  Prices 

HOPE  MACHINE  COMPANY 

Mfra.  Eclipse  Platon  Rlnara 
230  N.  2nd  Street,  Philadelphia,  Pa. 


CYLIND 


pistons  and  ring*.  $7  to  ill 
General  overhauling  and 

WELDING 


STERLING  ENGINE  COMPANY 
331  S.  Clinton  Street  Chicago,  III. 


riease   mention   The   Automobile   when   writing   to  Advertisers 
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CYLINDERS  REGROUND 

ALUMINUM  ALLOY  PISTONS 
Will  Iseraea*  speed  and  power,  reduce  rlbratloa  and 
eliminate  carbon  troeble.  We  are  the  flrat  lo  New 
Tort  to  offer  Una*  platese  t*  mutorlat*.  Get 
«ar  pricea  an  rrcrlndlnar  cylinder*  and 
for  ALl'MINl'M  ALLOY  PISTONS. 
Overawe  Waleea,  Pta*.  Stingt  ami  Real 


PRECISION  AUTO  PARTS  CO. 
244  Wat  48th  B trait  New  Tork  City 

CXO  That  Knocking  and 

^  *  \Jt~  Vibration 

I   g~%g~%M*i'  To  th«  Saving  o  I 

LISTEN  TO  YOl'H  MOTOR 
Tour  lain  cyllndera  may  need  reb-orla*?  and 
nrw  platoaa  and  rlnaja  made.  Manufacturer* 

acetylen*  welding  and  cutting  arjil  carbon  eonauralng 
apparatu*.    We  weld  and  brase  any  metal  that 

Bam 

llercnlea  Wcldlne-  and  Machine  Co. 

216  N.  l«th  St..  Philadelphia.  Penn 

CYLINDER  GRINDING 

By  experts  on  Heald  Grinder.  AD  piston*, 
rings  and  wrist  pins  ground  mechanically 
perfect.  All  patterns  and  sizes  in  stock. 
Write  for 


SAUCKE  BROS.,  -J^T,  ST 
CYLINDERS  REGROUND 

Including:  new  pistons  and  tinea  for  15  to  fit 
per  cylinder,  we  also  can  furnish  Aluminum 
Alloy  or  Light  acml -steel  pistons  at  slight 
advance  above  cast  Iron. 

Manufacturer!  of  Pistons  and  Rings 

CROWN  MACHINE  SHOP 

Indiana 


CYLINDER  GRINDING 

w»  make  aew  ntaloos,  rlnsa  and  pine.  Recrlnd 
erank*u*fte.  Fnlly  equipped  Midline  Step  with 
Uydixuuc  Praea,  Bipert  workmen.  All  work  guar- 
aateed.  H.  S.  Anoferaun  Aato  Repair.  211- 
:i»  N.  Sheridan  Are.,  Ptttaburtb.  Pa. 


WE   REURIM)  rVI.IVDt'lH 

oor  beat-treated  platan  rings  aad  platon*. 
clsaa  eotHpnaat;  15  year*-  experience.  Write 
ir  price*. 

Bridgeport  Platon  HI  a*  Co. 

Bridgeport.  Conn. 


CYM\    •  •»*   M   Ull    AND  GROUND 

f  ESS  r"ngN  Um**    "U,°-"   ■od  LEAK- 

McCaddea  Machine  Worka 

M  Clood  Minn. 


reclaimed  with  oar 
new  allrrr  proceea 
without   orer  -  als* 


SCORED  CYLINDERS 

platoaa  and  rlnga.  All  nation  welded.  Work  iroaraa 
teed  or  money  refunded.  Oxy-ActyUoe  Welding. 
McCREA  4k  JONES,  M  Cartharin*  St.,  UHca.  N.  Y. 

AUTO  Bo<1 1 ea  and  Bool paint  Top*.  sipert 
Tel.  CoL  tut""*  307-8 


».    Dead  atoras*. 
S07.S01.  w%*tn  lit..  New  • 


SCORED  CYLINDERS 
Hrpalred  by  a  mechanical  proceaa.  no  beat  or  *l«e- 

trlclty  nord    fee  »mnc  platon*     fa  <l  nar  llila 
folly  elur-c  lam.Y     (let  our  prk'ca  tint. 
guarantr.il.      t'olili    Mnchlnr  Woi 

Iletrolt  Ave  .  Cleveland.  Ohio 


t'orlaa.  IflKIS 


FORD  REPAIRING  OUR  SPECIALTY 

Ouarnnteod  work.  t»«rr-et  pricea  and  Immediate 
eeryW.    Let  u*  prove  It  on  yoor  neat  repair  Job 

Telephone  "Circle  17l>t"  or  write. 

N.  V.  MOTOR  REPAIR  CO. 
ISA  Weal  S2<l  St.  Sew  York  City 

CYLINDERS  RKtlROlXD 

Including  new  pl.tuna  and  ring.,  any  alar,  *ll  r-r 
cylinder.  All  work  guarnnloil  Quick  .hl|,m.nt. 
Ford*,  cumplrte,  fill 

Senperl   Mfa.  Co.. 
82  lark  St.  Buffalo.  N.  Y. 

: 


Tires 


NEW  BLEMISHED  TIRE  BARGAINS 


3H  

Double  Tread  your  old  tlrea  and 


<3.3<M>->llle  Giiarnntee) 

»«.oo       sai«  sii.M 

7  no        36(5   IT.00 

d  gnaranlee  per- 
aatlafactlon.    OUa  na  a  trial. 

30lS.. 34.00        SOlSH  $4  60 

84l4  16.00 

NoB-8k1d  10%  Extra. 
UNEEDA  TIRB  CO. 
Halaey  St.  Newark,  N.  J. 


SPECIAL 

HOLIDAY 

CLEARANCE 

The  last  of  a  great  sacrifice  sale.  A 
few  of  these  tires  still  in  stock. 

2»X2%i.  NON-SKID.  NRW.  |5  EACH 


igjj 

14.95 
15.35 
Ili.M 
17.10 
1»45 
24.15 


Tube* 
11.45 
1.90 
1.15 
2.25 
2.40 
2.55 
2.70 
2  85 
5.05 
2.25 
2.40 
1.65 
2.75 
3.50 
3.90 
4.85 


ADD  10  PER  CENT  FOR  NON-SKID 

Do  not  hesitate,  to  order  a  sufficient  quantity 
to  supply  your  needs  for  month*  to  come. 

THE  REPUTATION  OF  THE  HOUSE 
STANDS  I1EHIND  EACH  AND  EVERY 
ONE  OF  THESE  TIRES  AND  WE  HON- 
ESTLY RECOMMEND  TIIEM  TO  OUR 
CUSTOMERS. 

tlon*hOneadoUa?'o?  depolu  eu°fnc?ent  'odefray 
expreiw  r-lmrtrea  must  accompany  nil  mall 
order*. 

Auto  Sales  and  Parts  Co. 

1602  S.  Michigan  Avenue 
CHICAGO  ILLINOIS 

TIRES 

Akron  Tires  at  Cut  Prices 


Von  innat  know  what  Akron  Tlrea  are. 
If  nol  If  la  flnae  yon  did.    We  are  now 
'  extremely  low  pricea. 

it  " 


■  ■    ■■«*!    it    am  ■■• 

otTrrlna-  them 
Send  In  yoar 


M«e 


Plain  *u 


88  x  3  SBJtS   

SO  a  3                       5.SO  aii.TB 

311  z  3  Vi                   «.BS  T.BO 

3S  x  3  V4                     T.»S  I4.7S 

54  >  3  H   O-YS 

31  X  4  n.iis  lO.flO 

33  x  4                        It.HS  lO.HB 

34  x  4                        It.OS  IO.OS 

Ml  x  4  IO.IIS  llefS 

33  x  4H  lS.BS  13.1W 

3«  x  4V»  13.SO  14.SO 

37  x  S  I -  nr.  Kl.11,1 


Tabes 
SIJ+O 

1.  BII 
2.1  S 

2.2.1 
2-tn 

2.  »n 

3.10 
3.20 
3.3« 
4.IO 
4.1B 
S.OS 


AKRONftTIRE  CO.,  Inc. 

4atliorlaed  Capllnl.  S3<mi.oih>.imi 
1789  Broadway  Corner  S8»h  Street,  New  York 
Tel.  Columbus  9441 


DOIBLE  SERY'ICE  TIRES 
Gnarnafeed  3SOO  Mllea 


SUe  Plain 
30iS  taUkl 

so«3H....  e.oo 
sn»4  s.no 

34l4   9.00 


Titliea 
12  U5 

J  4(1 
3.43 
.1.81) 


Mie 

36x4 . - . 

SUlfi. 
37l!l 


Plain 

.  $11.1  H) 

.  in  no 
.  1 1 .00 
.11  no 


Tiiliea 
S3.»l> 

4. fin 
r.  45 
3.53 


S<m  ekld  Tire*,  all  alie*.  II  00  Extra, 
flat*  If  (|.  I),  •tratgbt  brad  or  clincher  type. 
10%  Dep-mlt  required  on  all  C.  O.  D.  order*. 
IHaconnt  of  3!\   when  rsah  accompanlea  order. 
I.  JaaTeaa,  131»J  Fifth  Are..  New  York. 


 » 

DVSd  

80I3U-.. 
32l3H... 

32x4  

88x4  

10% 


TIRES 

G  IJARANTEt  D 
4000  Mil  rs 

ORDER  FROM 
ASD  SAVR 
pricea: 

N.  II- 

» S"? 

aVM 
3.82 
10.1T 

is  sa 

14  40 


to. 
6.21 
7.HS 

'A  MO 

12.38 


THE  OHIO 
GUARApiTY  TIRE  &  RUBBER  CO. 

OHIO  Enrlld  Arcane.  Cleveland.  Ohio 

Best  Rebuilt  Tires 

At  k  Price 

Will  Ran  0.0OO  Mllea  and  More 

Theae  tlrea  an  of  double  tblckoraa  and  hare  12  pllaa 
of  fabric ;  therefore  no  puncture*,  so  blowoota.  They 
are  rebuilt  by  our  special  proceaa,  rulranlaed  and 
duobl*  treailed. 

30l8.  .  ..$4. Ml         SL'llVt  .  .1.V7S         34x4  57.75 

30I3H..  5.50        33(4          7.50        36l4  0.00 

Send  11  depoalt  for  each  tire  ordered,  and  we  will 
aea4  the  tire,  balance  C.  0-  D. 

CHICAGO  IJ.  T.  CO.,  Mfra. 
1233-37  Wahaah  Ave. 


ACORN  TIRE  CO.,  ISfO.. 

1347  Mlcblgaa  Are-. 
Chicago,  111. 

We  can  Bare  yon  taoney  en  all 
"ard  Brand  Tire* 

for  BpeeUI  Prlea*. 


FORD   SIZE  TIRES 

30x3'/,  Non  Skid,  Fir»t  Gxsid. 

Mileage  Guarantee  Removed 

^$6.50  EACH— 

JANDORF  AUTOMOBILE  CO. 


1761-3     Broadway.     303  W. 

New  T«S>k  Clts> 

FORD   SIZE  TIRES 

SOaSH  ««»  a  1.1,1 

87.450 


rigrlnallr 
-e  11  Bral 


Theae   Tlrea   were  ortg 
teed  for  7rKrO  mllea— 
g»oalf  on  all  C.O.D.  ordera 
Write  for  Booklat 
Lincoln  Tire  &  Rubber  Company 
234-41  Halaey/  Streef  Newark.  K.  J. 


30  S  3H. 
WB"L.be„ 


DOUBLE7  th 


Year  Tire  Bill* 
unlna  our 

.-ifiAll  T1REH 
141.00       84  I  4. 


IS0S 


86  X  4U:  IIOIOO 

iSSS  M,it.r.  8a,- 


Supplies  and  Accessories 
WORLD'S  LARGEST  SUPPLY  HOUSE 

Oor    atork    of    auppllea    and    aeceaaorlea  la 
largeat 


Oor  atock  of  auppllea  and  ac 
rxeat  In  the  world.    We  can  auptil; 


St  rem  berg 
aprlnga,  ti 
bodla..  ra 
natoa,  eolla,  hi 

Money   cheerfully   refunded  ou 
nn.arlafactory. 

Onr  PltKJB  WREI'KKR  catalogue 
big  lergalna — nET  A  COPY. 

TIMES  SQUARE  AUTOMOBILE  CO. 

La  rxeat  Automobile 
Stlth  Street  anil 
New  York 


'LlVuigao' 


A»e.. 

111. 


MOXHiHAMN  AMI  INITIAL* 
llrralcomanla  Tranafer  InMlala  and  mono- 
grama.  Tou  a|ip.y  them  on  automobile*  while  they 
wall:  coat  2c.  each;  pruAt.  S1.38  on  81.50  lob;  free 
□articular*.  Anto  Soaograai  Supply  to.. 
Dept.  3.  Niagara  Dldg..  Newark.  N  J 


Please   mention   The   Automobile    whon    wrltlnc    to    A<1  vert  i»cr* 
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THE  AUTOMOBILE 


HAND-I-WASH 

COMBINATION 


.  to  a  thorough 
of  the  hands  after  a  roadside  repair. 
An  ingenious,  compact  cylinder  containing 
a  metal  tube  filled  with  antiseptic  washing 
fluid  and  roll  of  sanitary,  absorbent 
towels.  Enough  for  so  washes  and 
i  to  2c  a  wash.  Easily  refilled. 
Everybody  wants  one— nearly  evei 
ist  buys  one. 
A  big  business  for  the  supply  dealer  at  a 
liberal  profit.  Get  a  stock  now.  They  sell 
on  sight 

Send  for  details  of  our  dealer  proposition. 


Price  11.00  -  Refillers  (Fluid  and 
Towels)  50  Cent*  {Prepaid) 

TAY- MILLER  MFG.  CO. 
M-t'nt  Chemlete 
1714  Cherry  St.  PHILADELPHIA,  PA. 


STORAGE  BATTERIES 


KING 


i  tree  lights,  train*  and 
Dealers  solicited. 
General  Lead  Battery  A  Electric  Co. 
1*78  Broadway,  New  York  City 

For  Winter  Drlwfoa: 

FROST  D  «  .mAn 

Kadiator 

O  T  E  C  X  O  R 
rewrote  radii  tor  from  freealng.    Sen*  gasoline— 

Correct,  winter  trooMes.    Kee;,s  driver  warm.  Wbj 
■ee  MM  cardboard  or  other  on.lgMlr  cover* 
■MM  of  this  attrartlvp  win  shield!  Adjustable 
and  sa»;  to  attach  or  detach, 
yor   dealer   or    Mecca  r 
adama  St.,  Brooklyn,  N.  T. 


Magneto  — Service  Stations 


<1  Jus  table 


|  MAGNETOS  AND  COILS 

EirrTDff*  Starting  Systems 
LLLL1K1L  Lighting  Systems 

Adjusted  and  Repaired 

We  rewind  and  rebuild  ANY  MAKE  of 
electric  sterling  and  lighting  apparatus. 

We  have  in  stock  Brushes  for  ell  makes 
of  Generators  and  Starters. 

ELECTRIC  POWER  MAINTENANCE  CO. 
1101-1107  Monro.  St..  Toledo,  O. 

MAGNETO 

S  Bosch  (High  Tension),  $20.00  to  $40.00 
p  Bosrh  <r»UHl  Systems).  $20.(10  to  $50.00 
*    ElBemann  ilx>»"  Tension  with  Coll),  $15-00 

Elsi-mjinn  IHlRh  Tension),  $20  to  H:>  00 

Remy  (with  Coll).  $20  00 
K,  Spllidnrf  (with  Coil),  $15  00  to  $30.00 
I   PARTS  FOR  A  LI.  MAGNETOS 
■   ALWAYS  IN  STOCK 

O^Ef^TO^rWM^T^N1- M°TORS 
L  tnEfact'aVy"MrVinAtheS|e^U>lon  line. 

MEINERT  MAGNETO  SPECIALTY  CO. 

Kit  Proepect  Ave.,  Cleveland,  Ohio 


BOSCH  MAGN 

All  types  of  allajhtly  u»<-<l 


Tour 


at  your 


E.  W.  IAUNDER 


M-A-G-N-E-T-O-S 

Expert  repairing  on  all  makes  of  Magnetos, 

Coils,  Self- Starters  and  Generators. 
Armature  winding  a  specialty.    Parts  for 
all  makes  carried  in  stock. 

MAGNETO   SALES  COMPANY 

1777  Broadway  New  York  City 

D  E  L  C  O 

Self  eta  rring  and  Lighting  tivstera 
Rrpalra 

Bee  oer  Mr.  Crllly  aboot  all  yimr  electrical  dimrnmea 
Deleo  Repair  Co.,  244  W.  4»tb  »t-.  X.  T.  OH*. 

Matruetea.  Starter*  mad  Generators 

promptly  relialred  by  eaperu.  Fartory  porta  rarrled 
In  stock.    Service  Station  for  Bihar  and  North  Beat 

hat 


217221 


aad  U.  8.  L.  storage 
Smela  Maaafactarl 


So. 


Help  &  Situations  Wanted 
Accessory  Salesmen 

to  sell  as  side  line  on  a  strictly  commission 
basis,  excepting  on  Pacific  Coast  and  S._  W„ 
an  unguaranteed  line  of  automobile  casings, 
inner  tubes  and  reliners.  The  only  line 
sold  on  a  basis  of  actual  manufacturing 
costs.  An  unusual  price  proposition.  Ad- 
dress P.  O  Box  No.  67.  Morrisville,  Pa. 


By  Manufacturer  building  a  limited  line  of  high 
grade  pleaeure  csra.  Applicant  mutt  he  a  huatler 
capable  of  developing  an  organi 
ing  output.  Muat  be  familiar  with  both  doted 
open  car  body  work. 

Address  Bos  AJ24,  care  Tht  Automobile. 

^WANTED 

SALES  MANAGER 

of 


NOW    OPE*    FOR  NEGOTIATIONS 

with  reliable  accessory  manufacturer,  aalea  manager 
territory   representative,   large  acquaintance  In 


r  territory  representative,  large  acquaintance  In 
JbWng  trade:  active  eaperlrtire  .Inc.  ISO*:  refer- 
ore*,    Address  Bui  A  t  IS.  Automobile. 


KNKINRKRING  SALESMAN  OPEN 
for  live  Use  for  1»1T.  Large  acquaintance  among 
Kngtnrera  ami  l-nrcb.  Agenta  In  Factortr*.  Selling 
Automobile.  Electrical  and  Hardware  Johbera  through 
out  the  country.  Addran  Boa  A  032.  care  The 
Automobile. 

WANTED 

Experienced  wholeaale  automobile 
ulnmaa  to  cover  Metropolitan  district.  Muat  be 
riperlenced.  blab  grade  man.  Aniiwer  wltb  full 
detail*,  age,  win  rlci.ee.  wltb  whom  employed,  ctr. 
Box  A-T17, 


••are  The  Automobile 


Cars  for  Sale— Wanted 

Matheson 

Cars  and  Repairs  Parts 

Frank  P.  Matheaon      WUkee-Barre,  Pa. 

ELECTRIC  AUTOMOBILE 

Light  delivery  type,  fair  condition,  bat- 
teries in  firat-clnaa  ahape.  For  anle.  Will 
aell  for  any  reaaonable  price. 

THE  FLEISCHMANN  CO. 
701  Washington  St..  New  York  City 

ricaae    mention    The    Automobile    when    wrIMnR  to 


HOLLIER  EIGHTS 

LIST  $985,  $1185  1916  MODEL 

Built  by  Lewis  Spring  &  Axle  Co. 
40%  OFF  LIST  on  cars  in  stock.  No 
reasonable  offer  refused. 

PEN-MAR  AUTO  CO.,  Harrisburg,  P.. 


Schools 


THE  STEWART 
AUTOMOBILE  SCHOOL 

teaches  you  thoroughly  everything 
you  should  know  about  an  automobile 
— how  to  run  one — how  to  repair  one 
— how  to  find  trouble  and  cure  it. 

Various  parts  of  different  makes  are 
used  in  actual  demonstration.  We  re- 
quire  every  student  to  do  the  work 
personally  and  educate  his  hands,  ears 
and  eyes,  as  well  as  his  mind. 

Day  and  Evening  Classes 

STEWART  AUTOMOBILE  SCHOOL 
225  West  57th  St.           New  York 
 AT  BROADWAY  

LEARN  HOW 

to  art  re  vow  oara  car  and  bow  to  repair  It  la  th* 
beet  eqmppad  Antomobllo  Hrbool  la  the  Unite* 
•tatea.  A  thorough  coarse  of  Instruction  for  eweare 
and  men  deal  ring  to  enter  the  automobile  Industry  aa 
ehanffcura.  repairmen  or  mechanic*.  SaUafecUee 
guaranteed,  write  for  free  booklet. 
Weal  aide  Y.  M.  C.  A.  Awtoaaoblle  Srhoal 
•21  West  STth  St..  New  Tors 

FREE  BOOKLET 
creed  In  the  Automobile  Business,''  aa 
140.000  equipment — eight  Instruct 

 it  work,  repairing  ind  driving— Pa,  and 

tug    rlaaaea.    Greer   Collegfe    of  Motor! 
1«»S  Wabaah  Ave.,  Chicago. 

LEARN  THE   At.' TO  Bl'SISESS 
We  teach  by  actual  experience,  inrloitlng  driving  high 

Kered   care,    eiacblne  shop   practice,  assembling, 
repairing,  etc.    Lateat  care  and  appliances,  40O0 
gradoatea.     Cleveland    Aoto  Seaieval 
Euclid  Ave..  Cleveland.  Ohio. 


Radiator  &  Lamp  Repairing 

RADIATORS 
■teat  Darahts  aad  Bfflrlaot. 
Hake  Hew  Bad  la  tor.  allow  foe  old  see. 

PRICB8  BIOETT. 
Todd  Haaafartarlag  Co. 
Saw-24  Mary  PI.  Minneapolis. 


RADIATORS  "^'"a 

and  damaged  radiators  reralrcd  ao  nutter  now  beg 
they  are.  at  verjr  low  price*,  rack  radiator  repaired 
bj  na  given  a  written  guarantee  for  all  :i»-mh*_ 
PARK  SQUARE  RADIATOR  CO..  41  Colembn* 
Are.,  Beat' 41.  Slavs. 


RADIATORS 

readers.  Teaks.  Lam  pa.  Repaired  la  24  Bom. 
All  work  guaranteed. 
FRANCO-AMEHIL'AS  LAMP  CO. 
130  Weal  Belli  at.  Haw  York  City 

RADIATOR  REPAIRS— Lowest  prices:  prompt 
attention  to  all  orders.  Hods,  fenders,  laaka 
windshields  made  and  repaired.  Meet  enVtent 
In  Creator  New  York.  Work  called  for  and  delln 
The  tailed  Auto  Radiator  A  Lama 
Shop.  Inc..  8J8  8«2  Bedford  Ave..  Brooklyn.  M.  T. 
Phone  8SH  Williamsburg. 


RADIATORS  Unlit  an<l  Repaired.   We  are 

si*..  lalt»t»  In  rnillator  icpalring,  automobile  psletlng. 
nl«o  iTOiinifsctiircn.  «f  feodeta.  tanks  and  all  sheet 
nictnl  parts.  All  orders  attended  to  name  day  aa  re- 
ceived and  tio>i  personal  attention  of  proprietor, 
work  guaranteed.  He  rarer  Automobile 
liaar,  2  Ocean  Parkway.  Brooklyn.  ».  Y. 

A.lvrrllKcrs 
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Motorists'  Clothing 

MUSKRAT  LINED  OVERCOATS 

Black  broadcloth  outside,  lined  with  fined  selected 
mujkr»t  akin*,  beautiful  large  Persian  lamb  collar, 
double  breasted,  SO  ami  52  incbea  Ion*,  size*  36  to 
46,  ready  for  delivery.  A  limited  quantity  of  these 
handsome  garments  to  close  out,  price 

$35.00 

Regular  retail  price  17S.00.  Direct  from  msnufsc 
turer.  You  save  all  middlemen  profits  and  take 
M  risk. 

Sent  for  Examination 

EXAMINE  AND  TRY  ON  before  oaylng. 
today,  »nting  chest  measures,  height  and 

Enclose  50c.  for  empress  charge*  only,  a  

aril]  be  sent  at  once. 

E.  HIT.  Dipl.  J.  Bit  wnt  134th  Strut,  IE*  TNI  CIT1 


Write 
weight. 


Miscellaneous 


your  own  monogrsmnilng  with  nor 
They  are  durable,  artistic,  easily 


DEALKK.1i  Do 
trsnsf^r  letters, 

applied  and  always  ready.    Catalog  on  reoueat. 
MOTOIII8TV   ACCESSORIES  CO. 
Mansfield,  Oblo 


Patents  and  Patent 
Attorneys 

few.  Charts*  Bines  el  C  Kinks.  Lid..  EceWs.  EarJsoa, 
I*  prepared  to  sell  tbs  Aruecleso  Patents  snd  Bights 
*f  his  Carburetors.    Any  one  purchasing  these  rights 

eaa  build  op  qulrkly  In  America  as  successful  s 
business  as  is  carried  on  In  Bnglsod.  Patents  con- 
sist of  Motor  Cycle  tod  Car  Carburetors  for  Petrol. 
Cartioretors  for  Paraffin  and  Henry  Fuels  for  Cars 
and  Trucks.  Better  results  obtained  than  from  any 
other-  Winner  of  the  English  "Msniifsrturere 
TroJlny••  and  matt  records.  Price.  110,000  for  the 
entire  Interest  snd  future  ii»|.ruvementa.  A  certain 
fortune  tor  a  lis*  manufacturer.  tr.oo  paid  down 
will  nsror*  the  option  to  purchase  for  one  month 
C.  Bisks.  67.  Knowdon  Roail,  Kccle*.  England. 


J.  EDWARD  BANGS 

■thleal  and  ftrssrtstlsssl  TYeataMat  St* 

U.  S.  and  Foreign  Patents 


and  Patent  Causes. 
Associate  Practice. 


Validity    and  Infringements, 
■leetrleal     and  Meehsalcal 
■xpert. 

SsiHo  4IS  Barrister  Bid*.      WASHINGTON.  D.  C. 

RitsMlshrd  is  i!. 


C.  L.  PARKER,  Patent  Attorney 

Formerly  member  Rnmlalag  Corns.  U.  8.  Patent 
OHIce.  alcGlll  Building.  Washington,  D.  0. 

Pamphlet  of  Instruction  sent  upon  reqneal. 
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Carbureters 


ALL  SEASON'S  RECORDS 
■ad*  with 

SCHEBLER  EQUIPMENT 

Wbj  Dot  jftl  a  Scbeblor  Mod*.  R  Carboritor  for 
jov  car  T    Our  eirhauf*  proposition  nakea  It  mmj. 

J.  C.  NICHOLS 

Direct  Factory  Distributor 
1673  Broadway   New  York 

SLIGHTLY  USED  CAHBIHKTORS 
8  from  berg.  Hsyneld  sod  Model  L  Bebrblsr  In  nearly 
si!  slsss.  |8  **ch.  Condition  guaranteed.  Terms 
C.  O.  D.  or  cash  with  order,  when  cash  across, 
wales  order  goods  ere  shipped  prepaid.  Henry 
A.  Carrier.  a  Harmony  St.,  gslem.  " 


Storage  and  Shipping 

ATJTOMOHILE9 
nOXEIl  FOR  EXPORT 
l>elieere<j  to  sll  steamship  piers  and  railroads  1* 
New  Tork.  Brooklyn  snd  New  Jersey. 
New    York    Irsllag   eft    Forward!  nw  Co. 
T*L  Orseley  461T  M3-2»  W.  n"7th  St..  N.  Y. 

Automobiles    Boxed  for  Export 


HENRV 


r  i  Tie 


{««7 


ii.-.s 


O.  OHIFFIt  A  CO.,  ISC. 

148-145  Varlrk  St. 
Spring  New  York  Ctty 


P.  BRADY  A  SON  CO. 
Tracking  and  Blorage.    Automobile*  and  Bodies. 
Stored.    Automobiles  boxed  for  Export. 
BB2-SSA  Weal  .1st  h  Street  New  York 

Telei.hone  *$40  Columbus 


Portable  Oarages 

PORTABLE  GARAGES  end  BI'SOAlOWs 
W*  srs  ths  Urgsst  msnnfsetorers  of  portsble  all 
steel  gangs*.  We  also  manufacture  wooden  garages, 
bungalows,  boat  houses,  factories,  schools  and 
church**. 

17.  S.  Portable  Hirudin*  Co. 

10  Bridge  ft.  New  Tork  01  tj 


GLOBE  BUILDING  COMPANY 
Wood  <nd  Steel  Sectional  and  Portable  Balding  i 

For  All  Purpose* 
Send  for  Catalogue  Plans  furniabed 

u  -21  Park  Row,  New  York  Ctty 


Business  Opportunities 


AUTO  SUPPLY  COMPANY 

of  Pioneer  Auto  Supply  Company  (formerly  Mori- 
arty  Auto  Supply  Company)  for  sale.  A  well  or- 
gaoiicd  going  business  (oldest  in  Kansas  City)  that 
has  made  a^ntcc  profit  each  year  on  the  amount 
invented.  Capable  of  immediate  expansion.  Our 
Mitchell  distributing  business  and  growing  real  es- 
tate interests  demand  all  our  time. 


E.  P.  &  J.  F. 
22d  &  Grand  Ave. 


MORIARTY 

Kansas  City,  Mo. 


TO  MANUFACTURERS 

We  are  open  tor  a  good  llo*  to  sell  to  AntessseUs 
wholassl*  trad*. 

Auto  Appliance  Co. 
1910  Broadway.  New  Tork 


Machinery 


FOB  8 ALB 

BRYANT  THREE  SPINDLE  CHUCKING 

GRINDER  (like  new) 
CLEVELAND  2  H  "  AUTOMATIC  SCREW 
MACHINE  (latest  type) 
W*  sssc  hay  new  and  assd  msehin*  tools. 
NEW  JERSEY  MACHINERY  EXCHANGE! 
Ml  felechanlc  Street  NSW  A  UK.  N.  J. 


Motorists'  Books 


COMPLETES  THE  AUTO  OUTFIT 

ENDORSED  ST  LEADING  ALTO  CLUBS 

REIN'S  AUTOMOBILE  RECORD 

Sold  by  stationer*  and  auto,  clubs. 
Aak  for  descriptive  circular. 

REIN'S  SYSTEMS,  '*»  chestnut  st 

DEPT.  A.  PHILADELPHIA.  PA. 


Welding 


Atln.  Welding  A  CDttlnsr  Plaat*.  S90.O* 

to  SSffO.OO.  Gusrsnteed  beat  on  ths  msrsst  at 
money  refunded.  We  weld  and  machine  ready  to  re- 
place broken  era  nkahaf ta,  erankcase*.  stripped  or 
broken  gears,  cylinders,  etc.  All  see  Ms  gnarsot*** 
eonsl  of  new  parts.    Atlas  Weldlasj  Works, 


Ell*.  Ave.,  Bahway,  N.  J. 


WE  ARE  EXPERTS 
In  Spring  Suspension  for  Automobiles 

F.t.bll.hed  In  tSSS 

THE  E.  R.  MERRILL  SPRING  CO. 

526-512  W.  28th  Street  New  York  City 


TUBE  BEIVDIIMG 

and  BENDING  MACHINES  for  every  requires *mt 

MAKERS  OP  WORLD'S  BEST  CRUDE  OIL  BURNERS 

■OS  rUS-THE*.  PAaTICVLAKS  WfclTK 
-J-    I  I LLM ORE  COX 

ENGINEERING  &  TUBE  BENDING  MACHINE  WORKS 

BAYONNE.  NEW  JERSEY 


CULLMAN 

Sprockets  and  Differentials 

In  stock  and  to  order.  Send  for  Catalog. 

CULLMAN  WHEEL  COMPANY 

1347  Altgeld  Street.  Chics, o 


OMOBILE 


Also  mateirtala  for  Tanks  H<vm1*i,  QnaM*,  F.-nH-n..  k*4l. 

•tnpn,  PriOM,  Etc.    "THl  ItlTF"  I  is  l>rV*  n.-  H  k, 

rtn>ip»liatf  ami  JapaAUiiLC  Htocka,  IUmjUil*.  l'ii-!...  Kl*% 

AMERICAN  SHEET  AND  TIN  PLATE  COMPANY, Frit*  Vide-,  Pltlitorgk, Pm. 


WrtflffittBT 

For  Cleaning  Automobile  Bodies 


*j 


Garagemen  find  it  cheaper  to 
use  than  soap  and  water — 
cheaper  and  infinitely  more  sat- 
isfactory to  their  customers. 

THE  WONDER-MIST  CO. 

General   Oflk-es,    14    Federal   81.,  Boston. 
Msss. 

New  Tork  OSes.  IT  KB  Broadway. 
Chicago  oiBce.  163  No.  Dearborn  St. 


Deans    mention   The   Automobile    when   writing-   to  Advertiser* 


Digitized  by  Google 


100 


THE  AUTOMOBILE 


December  H,  1916 


— — mniwmnniii.'ii 


COUNTERBALANCED 

PARK 

CRANK 
SHAFTS 


Palcml 

Applied  For 


a 

! 


Irvdex  to  Adl'ver'ticrer 

 ■  


The 

PARK 

DROP 
FORGE 
CO. 


CLEVELAND,  OHIO 


lUHiiiiiiuiuiwiiiumiimiHiiuiHiiuiiuaauHMUuuiuiiiiiiimmi 


QUALITY 

RADIATORS 

FOR 

PLEASURE  CAR 

AND 

HEAVY  DUTY  SERVICE 

G  &  O  MFG.  CO. 

NEW  HAVEN  CONN. 


— :  j^- 


THB  ADVERTISERS'  INDEX  It  puMlahed  »  •  com  rai  race  and  not  ■■ 
•  pu-t  of  the  aitvnrtlsinf.  contract.  E»ery  car*  will  be  taken  to  index 
correctly.    No  aOowanc*  will  be  mad*  for  error*  or  failure  to  insert. 

A 

Aluminum  Casting  Co  56-57 

American  Ball  Bearing  Co   64 

American  Bronze  Company   53 

American  Sheet  Tin  Plate  Co   99 

At  water  Kent  Manufacturing  Works   89 

B 

Baker  R  &  L  Co   71 

Baush  Machine  Tool  Co   76 

Bearing  Co.  of  America   93 

Beaver  Mfg.  Co   91 

Bosch  Magneto  Co   .  92 

Bossert  Co  84 

Braender  Rubber  St  Tire  Co   89 

Brown-Lipe-Chapin  Co   89 

C 

C  &  C  Sales  Corp  101 

Celfor  Tool  Company   75 

Central  Steel  Company  102 

Champion  Ignition  Co   85 

Cincinnati  Storage  Battery  Co   88 

Columbia  Axle  Co   77 

Columbia  Graphophone  Co   93 

Columbus  Varnish  Co.,  The  86 

Continental  Motor  Co  Front  Cover 

Corcoran- Victor  Co   91 

Cullman  Wheel  Co   99 

D 

Dayton  Top  Improvement  Co   83 

Dayton  Welding  Co   63 

Dover  Stamping  &  Mfg.  Co  101 

Drake  4  Co.,  F.  J   83 

Durston  Gear  Company   88 

Dyneto  Electric  Co   92 

E 

Eclipse  Machine  Co   89 

Edmunds  &  Jones  Corp   92 

Eisemann  Magneto  Company   84 

Electric  Auto- Lite  Co   93 

Electro  Metal  Products  Co  89 

Engineering  A  Tube  Bending  Works   99 

F 

Fahrig  Metal  Co   90 

Firestone  Tire  4  Rubber  Co   78 

Foster  Accessories  Co.,  C.  H   83 

Fyr-Fyter  Co   62 

G 

Gibson-Hollister  Mfg.  Co   89 

G-O  Manufacturing  Co  100 

Grossman  Corp.,  Emil   91 

Guaranty  Securities  Corp     87 

Gulf  Refining  Company   86 

Guroey  Ball  Bearing  Co                      .  68 

H 

Hartford,  E.  V.,  Inc   91 

Hawthorne  Mfg.  Co.,  Inc  60-61 

Hide  Leather  &  Belting  Co   65 

Houk  Mfg.  Co   91 

Hyatt  Roller  Bearing  Co   93 

I 

Indiana  Rubber  &  Insulated  Wire  Co   92 

J 

Johns-Manville  Co.,  H.  W   55 

Johnson  Company    58 

Johnson  A  Sons,  S.  C  47 
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K 

K-W  Ignition  Co   87 

Kissel  Motor  Car  Co   54 

L 

Liberty  Cut  Glass  Works   86 

Liberty  Motor  Car  Co   90 

M 

Mercer  Automobile  Co   93 

Merrill  Spring  Co.,  E.  R   99 

Michelin  Tire  Co  69-70 

Milwaukee  Machine  Tool  Co   88 

Moltrup  Steel  Products  Co   91 

Monroe  Motors  Co  49  to  53 

Motor  Products  Corp  79 

Motor  World   90 

Mutty  Co.,  L.  J   59 

N 

National  Equipment  Co   1 

National  Rubber  Co   90 

New  Departure  Mfg.  Co   90 

New  Process  Gear  Corporation   88 

N.  J.  Car  Spring  &  Rubber  Co   91 

N.  Y.  &  N.  J.  Lubricant  Co   93 

P 

Park  Drop  Forge  Co  100 

Perlman  Kim  Corp   90 

Pfau  Mfg.  Co   87 

Pittsneld  Spark  Coil  Co   8a 

Prest-O-Lite  Co  9a 

R 

Rajah  Auto  Supply  Co   93 

Rayfield  Carburetor  Co   48 

R.  &  H.  Platinum  Works   90 

S 

Salisbury  Wheel  &  Mfg.  Co   90 

Saxon  Motor  Car  Corp   67 

Seiss  Mfg.  Co   91 

Sheldon  Axle.  &  Spring  Co   88 

Simms  Magneto  Co   85 

Splitdorf  Electrical  Co   84 

Spring  Nut  Lock  Company   85 

Star  Rubber  Co   74 

Stewart-Warner  Corp  and  Cover 

Stromberg  Motor  Devices  Co   93 

Studebaker  Corp   4 

Sunderman  Corporation   3rd  Cover 

U 

U.  S.  Ball  Bearing  Co  73-73 

W 

Wadsworth  Mfg.  Co   88 

Ward  Leonard  Electric  Co   9: 

Waukesha  Motor  Co   89 

Weston  Electrical  Instrument  Co   93 

White  &  Bagley  Co   3 

Whitney  Mfg.  Co   87 

Willys-Overland  Co  Back  Cover 

Winkley  Co   88 

Wondermist  Co   gg 

Woodstock  Hotel    86 

Wyman  &  Gordon  Co   3 

Z 

Zenith  Carburetor  Co   gi 
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INDE  STnUCTIBLE 

HEADLIGHT  DULB  CARRIER 

FOR,  V— _  -TV 

FOXiO 

CAJftS 


I 


over  IndetJruttible  Headlight 
C*rrfrer  solve*  th«  problem.  It  ii  •  round 
metal  container  provided  with  *ocket  at 
mcH  end  which  holds  the  bulb*  mora  »« 
rurety  (hurt  in  the  Itmpi  themerlvea.  Keep 
it  in  your  tool  kit.  alwayi  ready  when 
needed. 

Savet  annoyance  and  prevent*  accident* 
in  night  driving. 

DOVER  STAMPING  &  MFC  CO. 

CAMBRIDGE.  MASS. 


P1UCE 


Cam**  2 


Ball 

Bearings 


Steel 
Balls 


Immediate  Deliveries 


V\7E  are  authorized 
Purchasing  Agents 
in  America  for  European 
Motor  Car  Builders. 

Parts  and  accessory 
makers  send  us  your  cata- 
log for  ready  reference. 


C  &  C  Sales  Corporation 

1765  Broadway  New  York 
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Emergency  requires  Speed! 

Emergencies  require  speed  and  mean  extraordinary  strains.  No 
matter  what  the  condition  of  the  roads,  the  driver  must  take  advan- 
tage of  the  '"short  cuts  . 

Hitting  the  rough  spots  on  high  is  dangerous  business,  unless  tne 
machine  is  built  of  the  right  materials. 

Automobile  and  auto  truck  builders  realize  the  great  impor- 
tance  of   right   materials.     More  and   more   of   them   are  specifying 

"AGATHON"  STEELS— especially  for  AXLES;  CRANK 
SHAFTS;  DRIVE  SHAFTS;  CONNECTING  RODS; 
TRANSMISSION  GEARS,  etc. 

Let  us  tell  you  "Why". 

ACATHON  STEELS 


"AGATHON"  Chrome  Nickel  "AGATHON"  Vanadium 

"AGATHON"  Chrome  Vanadium  "AGATHON"  Chrome  Steel 

"AGATHON"  Nickel  Steel.  "AGATHON"  Hi(.h  Carbon 

"AGATHON"  Special  Analyses 


The  Central  Steel  Company 


MASSILLON,  OHIO 


Detroit  Office!  32S-27-2S  Ford  Building,  ...... 

Cleveland  Otficei    Hie  Wok  Building,  ....... 

Chicago  Officii  Roam  1511-12  Lytton  Building.  14  Eut  Jackson  Bird., 
Philadelphia  Office*  M2  Wldener  Building, 


F.  Walter  Culbart,  District  Representative 
Tha  Heralll-Hlckox  Co.,  District  Representative 
A.  Schaeffer,  District  Representative 
-    Frank  Wallace,  District  Representative 


J.  E.  Dockenderff  *  Co.,  20  Broad  St..  New  York,  N.  Y..  General  Export  Agents 
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THE  iUNDERMAN 

VACUUM  CARBURETOR 

SHATTERS  CARBURETOR  TRADITIONS 


|J^VNERS,  designers  and  manufacturers  of  cars  make  a 
very  simple  demand  on  a  carburetor — that  it  shall  de- 
liver an  efficient  mixture  of  gasoline  and  air,  an  instantaneously 
explosible  gas,  under  all  conditions  of  climate,  atmosphere,  ele- 
vation and  temperature. 

We  believe  carburetion  engineers  have  been  wrong  in  their 
efforts  to  attain  th  is  end.  To  look  at  the  ordinary  instrument 
one  would  know  its  designer  was  a  mechanical  engineer,  but 
would  suspect  his  proficiency  m  carburetion. 

We  believe  so,  because  we  have  met  the  simple  demand  for 
carburetion  by  a  simple  instrument  for  carburetion — one  that 
gives  the  required  mixture  under  all  conditions  of  service,  that 
positively  saves  a  large  percentage  of  fuel,  no  matter  what 
grade.  It  adds  to  the  motor  to  which  it  may  be  attached  ele- 
ments of  power,  speed  and  flexibility  that  commend  it  as  the 
best  designed  carburetor  in  the  industry. 
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$£.50  with  elbow  for  attachment  to  angina  where 
manifold  is  not  cut  in  head.  (Ford  and 
Metz  can  do  not  need  elbow  i 


r  about  1  ;  to  'r,  of  the  average, 
principle — to  which  all 


It  ha*  only  28  parti 

It  operate*   on  thi 

mint  come. 

It  ha*  two  jet* — varying  gasoline  feed  for  varying 
•peed*. 

It  ha*  * 

pulverising 

fire. 

It  po**e**e*  a  simplicity  that  ia  a*toni*hing,  and  oper- 
ate* in  an  unbelievably  economical  manner. 

And  a*  a  whole*  it  i*  an  instrument  that  Is  to  the 
ordinary  carburetor  what  the  expert  i*  to  the  novice. 


e  vacuum 


*creen  that  *arve*  the  double  purpose  of 
the  gasoline  particles  and  preventing  back- 


Simple  Instrument    Scientifically  Exact-  Unbelievably 
Economical 


CAR  OWNERS  I  Ask  your  dealer,  or  write  us  direct. 

MANUFACTURERS:  A  better  proposition  cannot  be 
imagined  than  that  we  offer  on  equipment  business. 

DEALERS:  Big  profits  snd  good  territory  swsit  the  live 
merchant  who  will  put  his  shoulder  to  the  wheel. 
Ask  us  what  we  can  do  for  you. 
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OTABLE  for  Power  and  Pick-up 
at  the  Normal  Driving  Speeds 


The  Willys-Six,  compared  with  any  other  six  of  its 

size,  will  give  you 
— higher  power  at  normal  driving  speeds, 
— faster  pick-up  at  normal  driving  speeds. 
— smoother  climbing  without  rushing  the  hills. 
— greater  smoothness  in  high  gear  at  very  slow  speeds 

The  new  Willys-Six  attains  a  speed  of  jo  miles  per  hour 
at  768  r.p.m.— 40  miles  per  hour  at  1536  r.p.m. 

In  design,  finish  and  appointments  it  is  new,  beautiful, 
complete  and  up  to  the  minute. 

tt  sets  a  new  high  mark  in  easy  riding  comfort. 

Long  forty-eight-inch  cantilever  rear  springs,  perfect 
balance,  long  wheelhase — 125  inches,  big  tires — 
454xj5  inches — provide  the  utmost  ease  and  luxury 
of  riding  comfort. 


And  the  low.  deep-cushioned  seats  are  built  over  im- 
proved seat  springs — each  spiral  separately  encased 
and  thus  air  cushioned  and  checked  against  rebound 

The  price,  $1325,  is  possible  because  Willys-Six  shares 
the  economies  that  we  obtain  by  building  a  com 
plete  line  of  automobiles  in  our  factory. 

— with  one  executive  organization, 

— one  purchasing  power. 

—and  selling  them  with  one  sales  expense  through  one 
dealer  organization. 

The  Willys-Overland  Automobiles  represent  an  excep- 
tional buying  opportunity  for  the  public — an  excep- 
tional selling  opportunity  for  automobile  dealers. 


The  Willys-Overland  Company,  Toledo,  Ohio 

Manufacture**  of  Overland  and  Willjr*-Knl(M  Automobile* 
"Mad*  In  U.  S.  A." 
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Stanford  UmverwUy,  Cat. 

Are  You  Content  to  Remain  the  Dealer 
of  the  Second  Choice  Car? 

We  don't  reproduce  here  an  advertisement  to  car  buyers.  For  our  talks  to  users  and 
to  dealers  are  much  alike  on  Hudson  Super-Six.  Why  men  buy  it  is  exactly  why 
other  men  should  sell  it. 


Last  year  thousands  of  buyers  had  to 
take  second  choice  because  there  were  not 
enough  Super-Sixes  to  go  around.  Were  you 
one  of  the  dealers  who  took  care  of  this  over- 
flow? Then,  too,  the  average  automobile 
dealer  is  through  in  August.  His  profits 
stop.  His  business  is  at  a  standstill  for  sev- 
eral months. 

Did  Your  Income  Stop? 

Did  your  income  stop  last  summer  or  did 
you.  like  Hudson  dealers,  make  a  profit  in 
September,  in  October  and  in  November? 

Super-Six  deliveries  to  uitn  in  October 
and  November  exceeded  any  two  months' 
previous  record*  in  our  hittory. 

The  demand  for  the  Super-Six  increased 
— it  did  not  drop  off  as  your  business  prob- 
ably did,  when  the  normal  "slack"  season 
for  automobile  selling  arrived.  Then  Hudson 
dealers  were  having  their  three  best  money- 
making  months. 

Reasons  for  this  Remarkable 
Showing 

The  Super-Six  motor,  an  exclusive  Hud- 
son feature,  has  increased  motor  efficiency 
8o%.  No  other  car  can  use  it.  It  is  patented. 

The  Hudson  Super-Six  has  won  all  worth- 
while records. 

Act <n*  the  continent  from  Sun  Fr«nci»co  to  New  York 
and  back — 6.972  mile*  In  10  day*  «nd  21  hour*.  All 
prrviout  one  way  record*  were  beaten— mo  other  car  ever 
attempted  the  round  trip. 

The  fast  eat  lime  up  Pike*  Peak  .ir-.n  twenty  com- 
petitori. 

100  mile*  at  the  rate  of  74  6?  mite*  per  hour. 
IS19  mile*  In  24  hour*. 

One  mile  at  the  rate  nt  102.53  mile*  per  hour. 


Now  all  this  has  made  it  EASY  to  sell 
the  Hudson  Super-Six. 

If  you  must  exert  effort  to  sell  every 
car  you  handle,  your  business  can't  be  profit- 
able. Prospects  must  come  to  you,  other- 
wise your  business  is  all  hard  work. 

How  to  Become  a  Hudson 
Dealer 

Not  by  merely  answering  this  advertise- 
ment No,  we  are  not  so  free  with  the  Hud 
son  money-making  franchise  as  that. 

Now  that  our  organization  is  so  large,  the 
unquestioned  largest  automobile  distributing 
organization  in  the  fine  car  field,  we  don't 
have  so  many  opportunities.  We  are  not  sat- 
isfied just  because  a  contract  is  made  with 
someone  to  handle  a  certain  territory. 

It  is  more  important  that  we  know  how 
that  territory  is  to  be  handled  and  more  than 
that  what  potential  qualities  the  man  has  for 
expansion  and  growth. 

For  you  know  by  Hudson  history  we  have 
never  slackened,  never  failed  to  show  each 
year  a  marked  development  in  our  own 
growth.  And  to-day  the  dealers  who  are 
most  valuable  are  the  ones  who  have  grown 
with  us. 

Our  conception  of  this  business  is  that  the 
dealers  and  we  are  partners  and  we  must  all 
make  profits. 

If  you  don't  know  us  and  would  like  to 
tie  your  future  to  such  a  partnership,  write 
us. 

Who  knows  to  what  it  may  lead' 


HUDSON  MOTOR  CAR  COMPANY 

DETROIT,  MICHIGAN 
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Progressive  Dealers  Know[It  Pays 
to  Sell  Leaders  Only 

Live  dealer*  everywhere— men  who  do  a 
big  business  and  arc  making  big  money- 
know  by  experience  that  it  pays  to  sell  Leaders 
Only.  They  stock,  sell  and  feature  Stewart 
Products.  The  wide  demand  for  Stewart 
ProdttCtl  is  extremely  significant  to  the  wise 
dealer.  It  points  out  to  him  the  unmistakable 
trend  of  public  opinion-  the  tremendous  de- 
mand for  the  best  known  and  most  widely 
advertised  automobile  accessories  on  the 
market. 

The  dealer  who  has  achieved  really  big  suc- 
cess does  not  waste  his  time,  energy  and 
monev  in  trying  to  "put  across"  unknown  ac- 
cessories, lie  banks  on  a  steady,  consistent 
"turnover.''  He  handles  the  one  established 
line— the  one  that  is  universally  accepted  as 
standard.  He  carries  a  complete  stock  of 
Stewart  Products. 

Stewart  Products  offer  you  a  steady  source 
ol  income  all  year  'round— not  only  in  Sum- 
mer, but  also  in  Winter,  when  you  need  it 
most.  Determine  right  now  to  sell  nothing 
but  Leaders.  Concentrate  on,  "boost,"  fea- 
ture and  sell  Stewart  I'roduots— the  fastest- 
celling  and  easiest -t"  sell  of  alt  automobile  ac- 
cessories. 

Stewart-Warner   Speedometer  Corporation 

Chicago,  U.  S.  A. 
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SHOCK  ABSORBER 

400.000  car  ownrri  us*  it  to 
make  their  motoring  doubly 
comfortable  Affords  ideal  con- 
trol over  present  type  of  active, 
resilient  automobile  spring. 
Absorb*  ro.td  jolt*,  jars  and 
vibration,  with  tbr  Wn1|  tb.it 
ear  ride*  »o  smoothly  over 
road*  that  it*  DM  insure*  Irs 
■encd  cost  of  upkeep 


Mote  than  mere  bumper.  Bump* 
Absorbing1;  shock -absorbing. 
Resilient  it  gives  before  the 
blow.  Two  powerful,  unbreak- 
able  loop*   Of   Spring    Mrrl  MVC 

the  cur  it  guards  from  all  possi- 
ble damage  through  collision.  A 
beaut itWr  Fit*  any  ear.  Bolts 
on— no  cutting  or  drilling. 


Step  ri^ht  up  to  our  New  York  Show  exhibit  at 
and  ask  to  he  shown  and  you'll  get  a  complete, 
demonstration  of  Hartford  Equipment. 


A  marvel  of  ease  in  operation. 
Solid  -  steel  lifting  mechanism. 
Tough  malleable-iron  ease. 
Long  handle;  short  stroke. 
Built  to  outlast  the  car  it  lifts. 
The  best  jack  purchase  possible 
because  the  most  efficiently 
satisfactory  in  every  respect. 

Grand  Central  Palace 
satisfying,  convincing 


EDWARD    V.    HARTFORD,  Inc. 

Heretofore  Known  as  Hartford  Suspension  Co. 
144  Morgan  St..  Jersey  City,  N.  J. 

Makers  of  the  Hartford  Shock  Absorber.  Hartford  Cushion  Sprint.  E.  V.  Hartford 
Electric  Brake,  Hartford  Auto  Jack,  Hartford  Bump  Absorber.  Red  Rack  Jack. 

Branches:  New  York,   1846  Broadway  and  212-214  W.  88th  St.;  Boston.  319-325 
Columbus  Ave.;  Chicago,  2637  Michigan  Ave. 
Distributor!  in  principal  cities.     Dealers  everywhere. 
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Flexible  Transmission  of  Power  Is  the  Great 
Objective  of  Automobile  Manufacture 


The  Automobile  Manufacturer  has  here  an 
opportunity  tu  obtain  exclusive  use  of  an 
original  and  elective  Electro- Mechanical 
Transmission  by  co-operating  with  the 
inv  entor  on  a  royalty  basis. 
This  opportunity  is  not  to  be  treated 
lightly.  Every  manufacturer  knows  the 
keen  competition  for  selling  features  which 
exists  in  the  automobile  world  today. 
Nothing  makes  a  car  more  significant  to 
prospective  buyers  than  mechanically 
sound  innovations  in  the  power  plant  de- 
veloping more  flexible  transmission  of 
power. 

He  also  knows  that  everything  points  to 
the  fact  that  electro-magnetic  transmission 
will  be  the  big  selling  feature  for  several 
seasons  to  come.  It  is  not  unlikely  that 
the  old  style  transmission  will  be  gradually 
displaced  by  the  more  sound  of  the  electro- 
mechanical devices. 

Here  is  a  chance  to  put  yourself  in  a 
position  to  reap  the  full  benefit  of  this 
movement. 

The  model  illustrated  and  described  is 
merely  the  simplest  expression  of  the 
device.  It  can  be  directly  and  easily  de- 
veloped by  variations  in  detail  into  as  com- 
plete, efficient  and  flexible  a  transmission 
as  the  most  exacting  car  owner  could  wish. 
Invented  and  owned  by 

Mr.  Carlos  M.  Seidpt. 
Address  care  of  The  Automatic 


Mr.  Seidell  Electro-Mechanical  Tranwuinvon  has  two 
special  advantage*:  it  Rive*  a  direct  drive  on  high  gear, 
both  electrical  and  mechanical  portions  being  then  in 
operative;  and  it  require*  for  the  electrical  portion  only 
one  half  of  the  horsepower  of  the  gasoline  engine. 

The  operation  of  the  transmit-on  can  he  understood  by 
a  reference  to  the  diagram  in  which  A  is  the  engine 
shaft.  This  drives  tbe  sun  wheel  of  a  planetary  gear 
B  is  a  pinion  carrier  hxed  to  the  *ha(t  C,  which  is  the 
driven  shaft  to  which  the  universal  joint  is  attached  for 
the  propeller  shaft-  Tbe  field  magnet  D  turns  freely 
from  the  shaft  C.  to  which  tbe  armature  of  the  electrical 
machine  is  fixed.  The  second  sun  wheel  E  is  integral 
with  the  field  magnet  D  and  connects  it  with  the  engine 
through  the  medium  of  the  planet  pinion  which  are  both 
solid  on  their  ahafta- 

Now  when  A  is  moving  and  B  stationary,  the  pinions 
will  revolve  and  the  sun  wheel  E  will  be  driven  in  the 
same  direction  as  the  engine  is  revolving  at  a  speed  de 
pending  on  the  number  of  teeth  in  the  sun  wheels.  The 
neld  magnet  integral  with  E,  revolves  around  the  arm.v 
turr.  and  as  soon  *•  the  current  is  allowed  to  flow  there 
it  an  inter  action  between  the  magnetic  field  and  the 
armature,  canting  the  magnets  to  drag  the  armature 
round  with  them  This  is  equivalent  to  applying  a  mag* 
netic  clutch  to  the  shaft  C,  tending  to  start  the  car. 
But  there  is  the  reaction  to  be  considered.  When  the 
shaft  C  is  turned,  the  pinion  carrier  B  revolves  with  it 
and  because  of  the  resstance  of  the  armature  which 
tends  to  hold  hack  the  field  magnets  and  the  sun  wheel 
E.  divides  the  driving  effort  equally  between  the  arma- 
Hire  and  the  planetary  gearing 

A  a  the  car  speed*  up  we  reach  a  position  where  the 
shaft  C  is  revolvins  a  little  .lower  than  A,  the  differ 
ran  n  «prr  I  Nrini;  rr/>  sufficient  to  maintain  r»r«"i 
current  to  supply  the  necessary  magnetic  grip. 

When  this  happens  the  dog  clutch  II  is  mover!  locking 
D  to  the  shaft  ('.  Then  the  a-ntature  and  field  magnet 
are  revolving  at  the  same  speed  and  no  current  is  being 
genrrated,  and  there  is  no  relative  motion  in  the  plane- 
tary gear.  The  car  is  running  on  direct  drive. 
To  obtain  a  revett*.  a  brake  i«  applied  to  D  stopping  it 
from  rotating  and  ranking  the  pinion  carrier  and  the 
shaft  <"  to  revolve  in  reverse  direction*. 


If  electric  connection  is  made  b 
lerir*  and  the  electrical  machtn 
starting  motor  for  the  engine. 

When  the  engine  i*  idling  the  unit  can  be  als 


the  storage  hal- 
i  be  u*esl  as  a 


used 


the  niran*  of  a  voltage  regulator  to  boost  the 
of  the  storage  battery. 

Thus  the  one  electric  unit  offer*  possibilities  at  a  clntch. 
a*  a  starting  motor  and  as  a  charging  dynamo. 
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WYMAN- 
GORDON 

True  Economy  of  Production 

Our  notion  of  true  economy  in  this  busi- 
ness is  building  machinery  to  fit  exactly 
the  work  it  will  be  called  upon  to  do. 

We  work  in  co-operation  with  the  manu- 
facturer, designing,  forging,  testing  and 
machining  toward  the  end  that  each  job 
shall  represent  the  least  possible  cost  for 
a  product  that  will  perform  wirhr  fuli  and 
unfailing  efficiency. 

We  guarantee  our  forging*,  not  only 
against  imperfections  of  material,  but  also 
as  to  design,  workmanship  and  delivery. 
You  can  obtain  the  best  results  possible 
by  bringing  your  drop  forging  problems 
to  us  and  letting  us  co-operate  with  you 
in  solving  them.  Many  years  of  just  this 
sort  of  work,  together  with  workmen  and 
plant  trained  and  equipped  lo  the  highest 
efficiency,  combine  to  offer  you  an  oppor- 
tunity unobtainable  elsewhere. 

So  far  as  we  know,  our  guarantee  stands 
alone. 

WYMAN-GORDON  COMPANY 

Worcester,  Mast. 
Cleveland  Detroit 

GUARANTEED 
IORGINGS 
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STUDEEAKER  CORPS 

DETROIT  MICH 

I  HAVE  HAD  TED  STUDEBAKEE  CARS  ABD  IT  LOOKS  AS  THOUGH  IB  THS  SERIES 
EIGHTEE3  THE  STUDEBAXSR  CCRPB  HAS  REACHED  A  PERFECT  MACKIEE  TOH  COX 
0?  BELLE1/ 1  Z~  MARKET  CCUPABY      ICC  0  MP  ARABLE  IB  STYLE  WQRKMAHSEIP  ABD 
QUALITY  CHRIS  REITEER      WITHOUT  DOUBT  THS  GREATEST  VALUE  OB  THE  AUTO 
MARKET  TODAY  C  J  HELBER      I  BOUGHT  THE  SEC  AFTER  IRYIBG  SIX  OTHER  CARS 
THAT  COST  TWICE  AS  MUCH  AS  THE  STCDE3AKER  BECAUSE  IT  WAS  THE  OBLY  OBE 
THAT  SATISFACTORILY  BEGOTIAIED  VIRGIBIA  CABYOB  A  GRADE  OF  EIGHTSEB  TO 
THIRTY  SIX  PERCEBT  WITH  FULL  PASSESGSR  CAPACITY  ABD  TRAILER  LOADED  WITH 
A  THOUSABD  POUEDS  H.J  WILCOX  AUTOMOBILE  SALES  CORPB  6A19 


offers 


rcPrcsentat 


fa* 


STO 


On,. 


Digitized  bi  Google 


to  all  employees  who  are  not  stockhold- 
ers. Under  the  plan  adopted,  employees 
who  have  been  in  the  service  of  the  com- 
pany for  4  years  or  longer  will  receive 
10  per  cent  of  their  wages  for  the  year. 
Those  with  3  years  of  service  will  receive 
7^  per  cent  of  their  annual  pay.  Those 
with  2  years  get  6  per  cent.  Those  with 
1  year's  service  secure  24  per  cent,  and 
those  with  less  than  1  year's  service  will 
receive  one-half  of  1  per  cent. 


Causan,  French  Engineer, 
Chalmers 

Detroit,  Dec.  27 — Nemorin  Causan  of 
the  Paris  branch  has  joined  the  engineer- 
ing staff  of  the  Chalmers  Motor  Co.  Mr. 
Causan,  who  has  been  investigating  auto- 
mobile conditions  in  Detroit  for  the  past 
7  months,  was  formerly  connected  with 
Delage,  Bayard-Clement  and  Panhard  & 
Levassor  and  was  the  designer  of  sev- 
eral victorious  French  racing  cars. 


A  New 

Detroit,  Dec.  27— In  line  with  new 
models  to  be  shown  at  the  coming  New 
York  show  will  be  the  new  four-cylinder 
Scripps-Booth,  just  announced.  ThiB  car 
will  be  known  as  Model  G  and  will  have 
a  3  11/16  by  4-in.  Brush  design  of  over- 
head-valve engine.  Other  features  will 
include  a  Zenith  carbureter,  Remy  6-volt 
lighting  and  starting,  a  cone  clutch,  30 
by  3% -in.  wheels,  semi-elliptic  front 
springs  with  cantilever  springs  on  the 
rear. 

There  will  be  two  body  types,  a  three- 
passenger  roadster  selling  at  $930,  and 
a  coupe  at  $1,450.  Both  will  have  wheel- 
bases  of  110  in. 


India  Bars  Motor 
Imports 

All  Vehicles  Using  Gasoline  Are 
Affected— Gasoline  Short- 
age Is  Acute 

New  York,  Dec.  27— The  gasoline 
shortage  in  India  has  become  so  serious 
that  the  government  there  has  prohibited 
for  an  indefinite  time  the  importation  of 
automobiles,  trucks,  motorcycles,  and  all 
vehicles  using  gasoline,  according  to 
cable  dispatches  received  by  Dodge  A 
Seymour,  Ltd.,  export  merchants  of  this 
city,  handling  the  Ford  and  Hudson  in 
British  India  and  the  Orient.  Accord- 
ing to  the  ruling  no  shipment  will  be  per- 
mitted to  enter  India  which  has  left  the 
United  States  after  Jan.  1,  1917.  On  top 
of  this  announcement  comes  a  further  in- 
crease of  1  cent  in  the  price  of  gasoline 
for  export 

India  has  been  a  good  buyer  of  auto- 
mobiles, averaging  400  to  500  a  month. 
There  are  at  present  about  20,000  cara 
there.  Automobiles  coming  into  that 
country  are  taxed  7>i  per  cent. 


Hayes  Mfg.  Capital  $1,750,000 

Detroit,  Dee.  27— Hayes  Mfg.  Co. 
stockholders  have  voted  to  increase  the 
capital  of  the  company  to  $1,750,000. 
The  plan  calls  for  75  per  cent  stock 
dividends.  Common  stock  worth 
will  be  placed  on  the  market. 


$1,900,000  for  Buick 
Additions 

Pres.  Chrysler  Receives  Funds 
from  General  Motors  Co. 
for  Expansion 

Flint,  Mich.,  Dec.  27— The  General 
Motora  Co.  has  turned  $1,900,000  over  to 
W.  P.  Chrysler,  president  of  the  Buick 
Motor  Co.,  to  provide  for  expansion  of 
the  Buick  manufacturing  facilities,  the 
method  of  investment  being  left  to  Mr. 
Chrysler's  discretion.  Plans  for  a  new 
office  building  for  the  company  to  cost 
$225,000  are  under  way. 

Lewis  Goodyear  Consulting  Chemist 

Boston,  Dec.  26— Dr.  Warren  K. 
Lewis,  professor  of  chemical  engineer- 
ing at  the  Massachusetts  Institute  uf 
Technology,  has  been  appointed  consult- 
ing chemist  for  the  Goodyear  Tire  & 
Rubber  Co. 

Form  Britton  Carburetor  Mfg.  Co. 

Cleveland,  Dec.  26 — The  Britton  Car- 
buretor Mfg.  Co.,  this  city,  has  been  in- 
corporated with  a  capital  of  $50,000,  to 
manufacture  carbureters.  The  incorpo- 
rators are  L.  M.  Diehl,  A.  C.  Diehl,  P.  C. 
Jobes,  C.  F.  Schultz  and  G.  C.  Middleton. 

Dayton  Wire  Wheel  Co.  Formed 

Dayton,  Ohio,  Dec.  26— The  Dayton 
Wire  Wheel  Co.,  this  city  has  been  in- 
corporated with  a  capital  of  $250,000,  to 
manufacture  wire  wheels  for  automo- 
biles. The  incorporators  are  A.  N.  Wil- 
cox, L.  H.  Roggs,  L.  W.  James,  J.  B. 
Coolidge  and  B.  D.  Moore. 

Bonus  for  Employees 
Detroit,  Dec.  26 — The  General  Alumi- 
num &  Brass  Mfg.  Co.  will  pay  a  service 
bonus  for  the  year  ending  Dec.  1,  1916, 


Chamberlain  Heads  Packard  Truck  Sales 
DETROIT,  Dec.  26— R.  E.  Chamberlain, 
truck  sales  manager  of  the  Packard  Mo- 
tor Car  Co.  of  New  York,  has  been  pro- 
moted to  the  position  of  truck  sales  man- 
ager of  the  Packard  Motor  Car  Co.  of 
Detroit. 


Muskegon,  Mich.,  Dec.  26—  The  Mus- 
kegon Motor  Specialties  Co.  for  a  Christ- 
mas gift  gave  its  employees,  numbering 
300  men,  insurance  policies  ranging  from 
$500  to  $1,000,  depending  on  the  length 
of  service.  The  policies  are  effective  as 
long  as  the  men  stay  with  the  concern. 
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Hall  Lamp  Co.  Buys 
Badger 

Has   Option  on   Brass  Co., 
Maker  of  Solar  Lamps— 
Late  News  By  Wire 

Kenosha,  Wis.,  Dec.  27 — The  C.  M. 
Hall  Lamp  Co.  of  Detroit  has  an  option 
for  the  purchase  of  the  Badger  Brass 
Mfg.  Co.,  this  city,  and  is  completing  de- 
tails of  the  purchase  this  week.  The 
Badger  concern  has  been  well  known 
throughout  the  industry  since  its  in- 
ception as  manufacturer  of  Solar  lamps. 
— 

Late  News  Over  the  Wire 
DETROIT,  Dec.  27— B.  F.  Kenyan,  who 
has  maintained  a  hangar  in  Muskegon, 
Mich.,  for  the  past  year,  will  erect  a  fac- 
tory there  to  make  aeroplanes  for  gov- 
ernment mail  service. 

Many  large  gasoline  distributers  in 
Detroit  are  suffering  from  a  famine  of 
gasoline  because  of  freight  congestion. 
Prices  have  advanced  2  to  3  cents,  and 
many  gasoline  stations  have  Bhut  down 
entirely. 

The  Dort  Motor  Car  Co.,  Flint,  gave 
each  of  its  employees  $600  toward  an  in- 
surance fund  for  Christmas. 

Business  of  the  Ohio  Electric  Car  Co., 
Toledo,  was  40  per  cent  higher  in  De- 
cember than  last  year,  and  the  company 
is  adding  all  the  workers  it  can  get. 

G.  E.  Willis,  Russian  representative  of 
the  Studebaker  Corp.,  returned  this  week 
from  Petrograd. 

Packard,  Buick  and  Chevrolet  plants 
are  taking  inventory  and  are  closed  until 
Jan.  2. 

Reynold*,  of  Studebaker,  Dead 

Detroit,  Dec.  26 — C.  J.  Reynolds,  pur- 
chasing agent  for  the  Studebaker  Corp., 
died  suddenly  at  his  home  last  Sunday. 
Mr.  Reynolds  was  connected  with  Stude- 
baker for  the  past  30  years. 

Falcon  a  Foor- Wheel  Drive 
Memphis,  Tenn.,  Dec.  23— Automo- 
biles with  a  four-wheel  drive  will  be 
manufactured  in  this  city  by  the  Falcon 
Motor  Car  Co.,  recently  formed  with  a 
capital  of  $150,000  by  local  business  men. 
The  car  will  be  assembled.  The  company 
is  composed  of  J.  G.  Hamblett,  E.  E. 
Karlson,  J.  R.  Manley,  G.  A.  McGill  and 
C.  F.  Kessler. 

Peerless  Tire  &  Rubber  Co.  Formed 

Green  Bay,  Wis.,  Dee.  23— The  Peer- 
less Tire  &  Rubber  Co.,  which  has  been 
incorporated  here  by  F.  E.  Burrell,  J.  T. 
Jessen  and  A.  W.  Brown,  all  of  Green 
Bay,  who  now  are  operating  a  factory 
In  the  Ohio  rubber  district.  The  com- 
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pany  is  capitalized  at  $50,000.  It  owns 
the  molds  and  controls  the  output  of  the 
existing  plant  The  product  is  being 
marketed  from  Green  Bay  at  this  time 
and  as  soon  as  practicable  it  is  planned 
to  transfer  manufacturing  operations 
from  Ohio  to  Wisconsin. 

255.000  Cars  Registered  In  Ohio 

Columbus,  Ohio,  Doc.  23 — There  are 
over  255,000  automobiles  in  Ohio,  or 
more  than  double  the  number  2  years 
ago.  It  is  predicted  there  will  be  over 
300,000  next  year. 

300,000  1917  Registrations  for  N.  J. 

Trenton,  N.  J.,  D«*.  23 — It  is  esti- 
mated that  300,000  automobile  licenses 
will  be  given  in  this  state  in  1917.  Be- 
ginning Jan.  1,  uniform  drivers'  licenses, 
costing  $3,  will  be  issued,  and  8-week 
permits  for  beginners,  heretofore  free, 
will  cost  50  cents. 


Luvernc  to  Expand 

LuvESNE,  Ind.,  Dec.  26— The  Luverne 
Automobile  Co.,  this  city,  is  enlarging 
its  operations,  and  in  connection  with 
such  enlargement  it  is  offering  an  issue 
of  $50,000  6  per  cent  cumulative  and 
participating  preferred  stock. 

Shiiger  Resigns  from  Auburn 

Auburn,  Ind.,  Dec.  23 — J.  Frank 
Shuger  has  resigned  as  superintendent  of 
the  Auburn  Automobile  Co.,  after  filling 
that  office  for  12  years.  Mr.  Shuger  has 
announced  no  plans  for  the  future. 
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Three   More  Price 
Increases 

Hal,  Briscoe  and  Regal  Com- 
panies Add  to  List  Prices 
for  1917  Models 

Cleveland,  Dec.  26 — All  models  of  the 
Hal  twelve  will  be  increased  in  price,  af- 
fective Jan.  1,  1917.  The  touring  and 
roadster  models  will  increase  from  $2,385 
to  $2,600,  the  Springfield  touring  sedan 
from  $3,250  to  $3,500,  and  the  Westches- 
ter limousine  and  brougham  models 
from  $4,260  to  $4,500. 

Briscoe  Increases  Price  $60 
Detroit,  Dec.  26 — The  Briscoe  Motor 
Corp.  has  increased  the  price  of  the 
model  4-24  $60  to  $685.  effective  Jan.  1. 


Day-Elder  Motors  Corp.  Incorporates 

Newark,  N.  J.,  Dec.  26— The  Day- 
Elder  Motors  Corp.,  this  city,  maker  of 
trucks,  has  incorporated  for  $1,000,000. 
The  incorporators  are  C.  P.  Day,  F.  G. 
Elder,  and  Theo.  McMarsh. 

Working  on  Low  Fuel  Carbureter 

Detroit,  Dec.  23—  P.  S.  Tice,  formerly 
chief  engineer  of  the  Holly  Carbureter 
Co.,  is  working  with  F.  E.  Watts,  chief 
engineer  of  the  Hupp  company,  develop- 
ing a  carburetion  unit  for  low  gravity 
fuel. 


115,645  Cars  in  Wisconsin 

Milwaukee,  Dec.  23— Wisconsin  regis- 
tration for  1916  numbers  115,646  cars. 
The  final  issue  of  1916  licenses  was  made 
on  Dec.  15,  on  which  date  the  first  appli- 
cations for  1917  licenses  were  accepted. 
The  total  registration  in  1915  was  79,791. 
showing  that  Wisconsin  absorbed  35,854 
cars  during  the  present  year.  A.  J.  Cob- 
ban, in  charge  of  motor  registry  in  the 
office  of  the  Secretary  of  State,  estimates 
an  issue  of  at  least  150,000  licenses  in 
1917. 

198.050  Can  in  Iowa 
Des  Moines,  Iowa,  Dec.  26— At  the 
close  of  automobile  registrations  in  Iowa 
for  1916  the  total  for  the  year  stood  at 
198,050  with  the  total  of  fees  collected  at 
$1,854,501.  The  increase  in  the  number 
of  cars  registered  as  compared  with  1915 
is  52,942  and  the  increase  in  fees  col- 
lected is  $321,448.  A  table  showing  the 
number  of  cars  registered  and  the  fees 
collected  since  1911  follows: 

t»ll    37.933  5259.7S* 

  44.18*  4*5.34)0 

!»I3   7S.4J6R  «4«.4«S 

1914    106.087  1.040,135 

1D15    145.109  1.63J.05J 

  ISS.060  1.554.601 


Regal  Price  Raised  $50 
Detroit,  Dec.  27 — The  Regal  Motor 
Car  Co.  has  increased  its  car  price  $60, 
the  old  price  being  $696. 

Duplex  Acquires  Plant  She 

Detroit,  Dec.  21— The  Duplex  Motor 
Truck  Co.,  of  Lansing  has  purchased  15 
acres  of  land  on  which  work  will  im- 
mediately begin  for  the  construction  of 
a  plant,  60  ft.  by  800  ft.  The  plans  are 
for  a  daily  production  of  ten  trucks.  The 
new  factory  will  employ  250  men.  More 
than  $50,000  worth  of  new  machinery 
has  been  ordered  which  will  be  used  to 
enlarge  the  plant  that  is  to  be  moved 
from  Charlotte. 


Oregon  Haa  Car  to  Every  25 

Portland,  Ore.,  Dec.  23— The  State 
of  Oregon  now  houses  one  automobile 
for  every  group  of  twenty-five  residents, 
as  compared  with  one  car  for  every 
thirty-three  people  a  year  ago. 

The  total  registration  for  the  1916 
series  is  33,908.  For  the  1915  series 
there  were  only  23,585  cars,  the  gain 
for  this  year  being  more  than  10,000 
cars,  or  44  ,*sr  cent. 
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U.  S.  A.  Cars  Gain 
in  Argentina 

Cadillac  Agent  in  Buenos  Aires, 
Here  for  Show,  Tells  of 
Conditions 

New  York,  Dec.  26— Albert  Fettling 
of  Fehling  Bros.,  Buenos  Aires,  Argen- 
tina, who  has  been  Cadillac  agent  in  Ar- 
gentina for  14  years,  and  who  has 
handled  the  Jeffery  line  for  the  past 
.year,  arrived  in  this  city  Saturday  for 
the  purpose  of  visiting  the  automobile 
show  as  well  as  factories.  Mr.  Fehling 
advises  that  the  demand  for  U.  S.  A. 
automobiles  has  increased.  He  is  search- 
ing for  town  car  bodies  which  previous  to 
the  war  Buenos  Aires  dealers  purchased 
in  Europe.  In  Argentina,  where  Latin 
customs  prevail,  the  sedan  or  coupe 
types  are  not  in  use  at  all.  The  busi- 
ness man  and  members  of  his  family  re- 
fuse to  sit  in  the  same  compartment  with 
the  chauffeur.  Consequently  closed  types 
are  restricted  to  limousines  and  town 
cars,  with  a  few  landaulets.  The  major- 
ity of  those  using  limousines  and  town 
cars  prefer  that  passengers  occupying 
the  auxiliary  seats  face  forward  instead 
of  backward.  This  seating  arrangement 
calls  for  a  slightly  larger  closed  compart- 
ment than  where  the  passengers  on  the 
auxiliary  seats  face  the  rear. 

Mr.  Fehling  advises  that  the  selling 
eeason  In  Argentina  is  now  at  its  height 
and  that  owing  to  the  very  dry  season 
roads  throughout  the  country  which  are 
at  best  in  an  unimproved  condition,  have 
been  better  this  year  than  in  many  sea- 
sons, a  fact  which  has  visibly  accelerated 
the  sale  of  cars.  Unfortunately,  owing 
to  the  dry  weather,  cable  dispatches  this 
week  from  Buenos  Aires  place  the  wheat 
crop  of  the  country  at  50  per  cent  that 
of  a  year  ago.  This  should  have  a  seri- 
ous effect  on  the  sale  of  cars  unless  prices 
are  proportionately  higher. 

Wide  Treads  Essentia] 

The  sale  of  automobiles  with  56-in. 
treads  is  practically  limited  to  the  city 
of  Buenos  Aires.  In  the  country,  or 
camp,  owing  to  bad  roads  the  60  or  62-in. 
tread  is  imperative.  He  accounts  for  the 
greatly  increased  sale  of  several  U.  S.  A. 
cars  to  the  fact  that  they  have  wide 
treads  and  Mr.  Fehling  thinks  it  practi- 
cally impossible  to  sell  cars  with  56-in. 
treads  in  the  country  districts.  Several 
makes  of  U.  S.  A.  cars  at  present  in 
Argentina  with  66-in.  treads  are  not 
selling.  The  wide  tread  and  10-in.  clear- 
ance are  essential.  Right-hand  steering 
is  also  essential. 

Mr.  Fehling  is  of  the  opinion  that 
owing  to  the  great  difference  in  price  be- 
tween touring  bodies  and  closed  bodies 
in  U.  S.  A.  that  it  will  be  necessary  for 
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Buenos  Aires  dealers  to  begin  the  manu- 
facture of  their  own  closed  types.  He 
states  that  previous  to  the  war  the  dif- 
ference in  price  between  an  open  body 
and  closed  body  built  in  Europe  was  only 
60  per  cent  of  the  present  difference  be- 
tween open  and  closed  bodies  in  U.  S.  A. 
The  greatly  added  cost  of  closed  types 
will  make  it  practically  prohibitive  for 
the  Argentine  dealer  to  import  our 
closed  style. 

Owing  to  the  winter  season  coming  in 
the  months  of  May,  June,  July  and 
August  in  Argentina,  the  closed  car  busi- 
ness alternates  with  that  in  this  country. 
This  should  make  it  favorable  for  the 
purchase  of  closed  cars  in  New  York.  It 
would  call  for  deliveries  in  Buenos  Aires 
May  1,  and  for  a  month  or  6  weeks  there- 
after. Owing  to  this  difference  in  sea- 
sons, it  would  be  possible  for  U.  S.  A. 
builders  to  seriously  consider  South 
American  closed-car  trade. 

Ford  Victor  in  Appeals 

Detroit,  Dec.  23 — The  supreme  court 
of  Michigan  denied  the  petition  of  John 
F.  and  Horace  Dodge  for  the  further  ex- 
tension of  the  injunction  against  the  ex- 
penditure by  Henry  Ford  of  the  accumu- 
lated cash  dividends,  and  shortly  after- 
ward, yesterday  afternoon,  granted  Mr. 
Ford's  petition  asking  that  he  be  per- 
mitted to  continue  the  execution  of  the 
contracts  for  the  River  Rouge  smelting 
plant  on  condition  that  he  file  a  bond  pro- 
tecting Dodge  Brothers  from  possible 
loss. 

Ford  Appeals  to  High  Court 

Detroit,  Dec.  21— Henry  Ford's  at- 
torneys will  file  petitions  with  the  su- 
preme court  at  Lansing  which  will  bring 
the  injunction  issued  in  favor  of  Dodge 
Bros.,  in  their  suit  against  Ford,  before 
the  highest  court  in  the  State  for  review. 

Ford  Wins  Windshield  Case 

New  York,  Dec.  23— The  Ford  Motor 
Co.  has  won  a  decision  against  the  Stahl- 
brodt  Co.,  Rochester,  N.  Y.,  holder  of  a 
patent  purporting  to  cover  a  certain  type 
of  windshield  commonly  known  as  the 
"zig-zag  windshield,"  in  the  United 
States  circuit  court  of  appeals  for  the 
second  district,  in  this  city. 

The  decision  reverses  a  prior  ruling  of 
a  lower  court.  The  shield  in  question  is 
that  In  which  the  lower  half  inclines 
rearwardly  while  the  upper  half  is  ver- 
tical.   It  is  no  longer  used  on  the  Ford. 

Reo  Working  Force  Is  5000 

Lansing,  Mich.,  Dec.  27 — The  Reo 
Motor  Car  Co.  working  force  now  num- 
bers 5000,  1500  more  men  being  employed 
than  in  the  summer  of  1915.  The  com- 
pany is  shipping  100  cars  a  day  on  flat 
cars  because  of  freight  congestion. 
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P.  O.  Fraud  Order 
Against  I.  A.  L. 

Supplemental  Order  to  That  of 
Aug.  2  Bars  League  Men 
from  Mails 

Washington,  Dec.  23 — The  Postoffice 
department  has  issued  a  fraud  order 
against  the  International  Automobile 
League,  the  International  Automobile 
League,  Inc.,  and  A.  C.  Bidwell,  presi- 
dent, in  the  form  of  a  supplemental  order 
to  that  issued  Aug.  2,  1916,  under  which 
latter  order  the  Postmaster  of  Buffalo  is 
instructed  not  to  deliver  to  637  Main 
Street,  that  city,  any  mail  addressed  as 
above  except  mail  under  the  frank  of  a 
member  of  Congress  or  mail  matter  not 
under  seal.  The  order  also  covers  the 
payment  of  money  orders  addressed  to 
the  above.  I 

In  issuing  the  order  the  Solicitor  of 
the  Department  suggests  that  the  names 
against  the  fraud  order  is  issued  seem 
to  have  been  adopted  by  Bidwell  for  the 
sole  purpose  of  avoiding  the  effect  of  the 
fraud  orders  issued  against  his  business 
last  Aug.  2.  The  order  also  states  that 
Bidwell  has  been  sending  out  postcards 
under  the  new  name  as  a  result  of  which 
he  seeks  to  collect  alleged  past  dues  for 
membership  in  the  organisation. 

Disco  Corporation  Plans  Expansion 

Detroit,  Dec.  26—  The  Disco  Electric 
Starter  Corp.  will  occupy  a  new  building 
in  January  and  plans  to  produce  start- 
ers on  a  vast  scale,  the  1917  output  being 
practically  sold  at  this  time. 

Disco  Creditors  Meet 

Detroit,  Dec  23 — Creditors  of  the 
Disco  company  had  their  final  meeting 
before  the  United  States  court,  here,  yes- 
terday to  receive  the  last  report  of  the 
Security  Trust  Co.,  trustee.  Within  the 
next  30  days,  the  trust  company  will  dis- 
tribute the  remaining  assets  in  a  pay- 
ment of  about  2  per  cent.  This  com- 
bined with  the  two  earlier  payments  of 
10  per  cent  and  12 Vt  per  cent  will  give 
the  creditors  about  25  cents  on  the 
dollar. 

Parker  Rust-Proof  Factory  at  Flint 

Flint,  Mich.,  Dec.  26 — The  Parker 
Rust-Proof  Co.  of  Detroit  will  build  a 
branch  factory  in  this  city.  The  com- 
pany plans  to  erect  twenty-five  branch 
plants  in  the  leading  metal  cities  of  the 
United  States. 

Western  Motor  Appliance  Mores 

Detroit,  Dec.  26— The  Western  Motor 
Appliance  Co.  of  Charles  City,  Iowa,  will 
move  its  plant  to  Alma,  Mich. 


Digitized  by  Gbogle 


1078 

Sweden  Has  Only 
9000  Cars 


THE  AUTOMOBILE 

points  there  is  winter  for  several  months 
of  the  year.  In  Stockholm  are  six  good 
body  builders  who  handle  much  of  the 
closed  car  trade.  Bodies  are,  however,  • 
more  expensive  than  those  that  were  pro- 
cured from  Belgium,  France  and  Eng- 
land previous  to  the  war. 

As  with  all  European  countries, 
Sweden  has  suffered  greatly  because  of 
the  war.  Her  chief  difficulty  has  been  in 
securing  pneumatic  tires  and  tubes  which 
have  all  had  to  come  through  London.  As 
a  result  of  the  tire  restrictions  over  one- 
half  of  the  taxicabs  are  out  of  commis- 
sion and  a  good  percentage  of  private 
cars  are  in  storage.  Many  cars  have 
been  operated  for  several  months  with 
the  worn-out  casings  filled  with  rags.  It 
is  expected  that  for  1917  tire  restrictions 
will  be  somewhat  relieved. 

Since  the  war  U.  S.  A.  cars  have  been 
about  the  only  ones  reaching  Sweden.  To 
these  might  be  added  a  very  few  German 
machines.  At  present  ten  different  makes 
of  U.  S.  A.  cars  are  entering  the  country. 

Sweden  exists  practically  as  a  con- 
sumer market  for  automobiles,  her  status 
as  an  automobile  manufacturing  country 
being  limited  to  two  makes  of  Swedish 
cars.  One  of  these  Is  manufactured  in 
quantities  of  approximately  300  per  year. 
It  is  made  in  two  models  selling  at  ap- 
proximately $2,500  and  $3,500  each.  The 
car  is  known  as  the  Scania  Vabis.  It  ia 
manufactured  almost  entirely  in  the  fac- 
tory. The  other  manufacturer  produces 
motor  trucks  in  very  small  quantities. 


December  us,  1916 

Continental  Service 
Stations 

To  Help  Users  of  Its  Engines 
With  Service  in  Prin- 
cipal Cities 

Detroit,  Dec.  27  — The  Continental 
Motors  Co.,  this  city  and  Muskegon,  will 
establish  service  stations  in  all  of  the 
principal  cities  in  the  United  States. 
The  company  has  closed  large  contracts 
in  both  New  York  and  California  for  the 
first  of  the  service  stations.  While  the 
details  have  not  been  disclosed,  an  offi- 
cial of  the  company  states  that  the  plan 
includes  not  only  the  policy  of  serving 
the  owner  but  also  the  manufacturer  m 
solving  his  service  problems. 

A  special  meeting  of  the  stockholders 
of  the  company  will  be  held  Dec.  30  for 
the  purpose  of  acting  upon  the  proposal 
to  sell  the  assets,  business  and  good-will 
of  the  company  to  the  new  proposed  cor- 
poration to  be  formed  under  the  reor- 
ganization plan. 

Jennings  Becomes  Advertising  Mgr. 

Bound  Brook,  N.  J.,  Dec.  22— W.  F. 
Jennings  has  become  eastern  sales  and 
advertising  manager  of  the  Bound  Brook 
Oil-less  Bearing  Co.,  this  city.  He  has 
been  connected  with  this  company  for 
nearly  3  years. 


Fisk  Tire  Representative  from 
Stockholm  Says  Poor  Roads 
Hamper  Car  Sales 

New  York,  Dec.  26 — Sweden  will  be 
represented  at  the  New  York  automobile 
show  by  at  least  one,  and  perhaps  by 
several  automobile  and  accessory  dealers. 
Hans  Osterman  of  Stockholm,  who  has 
sold  Minerva  cars  for  6  years,  has  been 
in  this  country  some  weeks  and  will  re- 
main until  the  close  of  the  show  circuit 
In  addition  to  selling  the  Minerva  in  all 
Sweden  since  1908,  he  has  handled  a  line 
of  tires  and  accessories,  being  at  present 
Swedish  representative  for  Fiek  tiros. 

Although  Sweden  is  a  little  larger  in 
area  than  Germany,  it  has  a  population 
of  only  6,000,000,  approximately  the  same 
as  Australia,  and  just  a  little  more  than 
half  as  large  as  Canada  or  Argentina. 
Mr.  Osterman  estimates  that  in  all 
Sweden  there  arc  approximately  9000 
cars,  of  which  number  3000  are  in  the 
city  of  Stockholm.  This  city  has  350,000 
population. 

At  present  many  of  the  cheaper  makep 
of  U.  S.  A.  cars  are  represented  in  Stock- 
holm, and  have  been  sold  for  years.  The 
bad  condition  of  roads  has  held  back  con- 
siderably the  sale  of  cars,  which  has 
largely  been  confined  to  the  cities.  Up 
to  the  present  the  farming  community 
has  not  purchased  cars  and  it  is  doubt- 
ful If  the  farmers  will  ever  be  a  pur- 
chasing factor  as  in  this  country.  In 
Sweden  farms  are  smaller. 

Centers  at  Stockholm 

The  automobile  industry  of  Sweden 
largely  centers  in  Stockholm  where  there 
are  thirty  dealers,  eight  of  whom  are  im- 
portant, and  maintain  salesrooms  similar 
to  those  in  any  American  city  of  corre- 
sponding population.  Stockholm  has  not 
its  automobile  row  as  in  many  of  our 
American  cities,  but  the  dealers  arc 
now  locating  in  the  best  quarter  of 
the  city.  In  addition  to  these  dealers 
there  are  perhaps  fifty  garages,  some  of 
which  have  capacity  for  sixty  cars.  In 
the  large  garages  each  car  is  kept  in  a 
separate  stall  as  in  South  American 
cities.  Practically  all  of  the  cars  in 
Stockholm  are  driven  by  chauffeurs,  but 
the  simplifying  of  cars  by  electric  start- 
ers, electric  lighting,  etc.,  is  already  hav- 
ing its  influence  and  private  owners  and 
women  are  taking  up  driving. 

The  average  car  owner  in  Stockholm 
has  one  chassis  and  two  bodies,  a  sum- 
mer body  and  a  winter  body.  The  winters 
in  Stockholm  are  much  the  same  as  in 
New  York,  but  further  north  the  weather 
gets  very  cold  and  in  the  most  northerly 


Mechanics  Plentiful 

The  automobile  industry  in  Sweden  is 
blessed  with  plenty  of  good  mechanics. 
The  Swedes  are  mechanically  inclined, 
and  the  fact  that  much  good  machinery 
is  manufactured  in  the  country  has  had 
its  influence  on  developing  the  mechan- 
ical phase  of  the  people. 

The  importation  of  cars  into  Sweden  is 
not  seriously  hampered  by  prohibitive 
custom  duties.  Automobiles  are  assessed 
15  per  cent  on  the  value  at  the  port  of 
entry.  This  includes  freight  which  at 
present  amounts  to  $500  to  $600  per  car. 

Tires  are  taxed  at  the  rate  of  approxi- 
mately 36  cents  per  kilo  weight.  A  kilo 
is  2  1/5  lb. 

There  are  various  custom  schedules  for 
accessories:  For  example,  magnetos  are 
assessed  15  per  cent  of  their  value.  On 
brass  lamps  the  rate  is  12  cenU  per  kilo; 
on  lamps  with  a  nickel  finish  20  cents  per 
kilo;  and  on  brass  lamps  which  are 
enameled  20  cents  per  kilo.  These  figures 
are  sufficient  to  show  the  general  scope 
of  custom  duties.  • 

Fine  Touring  Country 

As  a  country  for  the  use  of  automo- 
biles Sweden  is  best  described  as  being 
hilly,  and  consequently  favored  with  fine 
natural  beauty  attractive  to  the  motorist. 
The  country  is  well  served  with  macadam 


La  tour  with  Chalmers  Advertising 

Detroit,  Dec.  27 — J.  F.  A.  Latour  has 
joined  the  advertising  staff  of  the  Chal- 
mers Motor  Co.  Mr.  Latour  was  formerly 
connected  with  The  Evening  Ledger  of 
Philadelphia. 

Collins  Joins  Marroun  Staff 

Detroit,  Dec.  26— J.  F.  Collins  has 
joined  the  staff  of  the  Harroun  Motors 
Corp.  Mr.  Collins  was  formerly  the  cost 
and  system  expert  for  the  Cadillac  com- 
pany. 


roads  which  wind  and  twist  through  the 
mountain  districts  as  well  as  the  agri- 
cultural sections.  It  is  possible  to  go 
north  from  Stockholm  approximately  600 
miles  on  good  roads.  Very  satisfactory 
hotels  are  found  through  the  entire 
country.  It  is  possible  on  a  day's  drive 
to  average  25  m.p.h.  for  much  of  the  time. 
This  means  hard  driving.  Up  to  the 
present  the  speed  law  has  been  10  m.p.h.. 
but  beginning  with  Jan.  1,  1917,  the 
legal  limit  has  been  raised  to  25.  It  costs 
approximately  $9  to  register  an  auto- 
mobile in  Sweden.  This  is  not  an  annual 
registration,  but  a  continuous  one,  the 
registration  going  with  the  car  and  not 
the  owner. 
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Ask  Forfeiture  of 
Charter 

State  Authorities  File  Suit 
Against  All-Steel  Co.  After 
Investigation 

St.  Louis,  Mo.,  Dec.  23 — The  State 
Attorney  General's  Department  yester- 
day filed  suit  in  the  Circuit  Court  at  Ma- 
con, Mo.,  to  forfeit  the  charter  of  the 
All-Steel  Motor  Car  Co.  This  action 
was  taken  after  an  investigation  of  A.  L. 
McCawley,  head  of  the  corporation  de- 
partment of  the  office  of  the  Secretary  of 
State.  This  company  recently  has  been 
conducting  an  energetic  stock  selling 
campaign  here,  much  of  their  advertis- 
ing being  done  under  the  name  of  the 
Macon  Motor  Car  Co.,  which  name  it  was 
explained  that  the  company  would  take 
at  its  annual  meeting. 

The  night  before  the  suit,  McCawley 
met  and  addressed  a  mans  meeting  of 
those  who  recently  have  bought  stock 
and  explained  that  they  could  reorganize 
under  the  name  they  wished  and  that  the 
suit  would  not  impair  the  value  of  the 
assets.  The  suit,  he  said,  was  necessary 
because  of  irregularities  in  the  actions 
of  the  Ail-Steel  Motor  Car  Co.  affairs. 
He  charged  that: 

PatenU  of  Doubtful  Value 

The  All-Stecl  company,  when  organ- 
ized for  $400,000  capital,  half  paid  in, 
had  filed  a  statement  that  $5,000  of  this 
was  cash  und  $195,000  in  value  of 
patents  on  a  combined  body  and  chassis 
and  device  for  transmitting  power  to 
wheels.  He  said  the  company  never  had 
$£,000  and  the  patents  had  lapsed  and 
were  of  doubtful  value. 

The  company,  he  said,  removed  from 
St.  Louis  to  Macon  without  notice. 

The  change  of  the  record  to  show  40,- 
000  shares  of  $10  each  instead  of  4000  at 
$100  each,  he  said,  was  without  notice  to 
his  office. 

That  no  explanation  had  been  made  of 
the  return  of  $100,000  worth  of  stock  by 
C.  L.  Smith,  the  inventor,  had  never 
been  explained. 

After  hearing  those  charges  and  re- 
ceiving assurance  that  the  present  stock- 
holders could  retain  the  real  estate, 
worth  including  a  former  buggy  factory 
building,  $275,000,  practically  a  present 
from  the  citizens  of  Macon,  and  that  the 
money  already  advanced  for  parts  of 
cars  to  be  assembled  for  next  season's 
selling,  the  stockholders  voted  to  re- 
organize at  once. 

The  present  officers  of  the  company 
are  Macon  business  men,  who  practically 
took  over  the  All-Stccl  company  when 
they  believed  that  it  was  going  to  col- 
lapse.   They  have  provided  the  present 


assets  in  an  endeavor  to  build  up  an  in- 
dustry for  the  town  to  take  the  place  of 
the  buggy  factory.  A  stock  selling  office 
has  been  maintained  at  707  01iv«  Street, 
this  city,  for  several  weeks  and  a  car  of 
the  type  that  is  to  be  assembled  at  the 
plant  is  on  display  there.  How  many  of 
the  40,000  shares  at  $10  each  have  been 
sold  is  not  made  public  but  the  end  of 
the  campaign  is  not  yet.  It  is  said  that 
later  an  effort  will  be  made  to  sell  stock 
to  the  value  of  $1,000,000.   The  company 

plant  material  and  of  some  parts  here 
within  the  last  few  weeks  and  is  reported 
to  have  paid  cash  on  such  purchases. 

The  present  officers  and  promoters 
have  made  no  pretense  that  they  ex- 
pected to  use  the  Smith  patents,  assert- 
ing that  the  departure  for  a  combined 
body  and  chassis  and  for  transmission 
of  power  to  wheels  was  too  radical  an 
innovation  for  them  to  undertake.  C.  L. 
Smith,  who  promoted  the  all-steel  pat- 
ents, participated  in  the  stockholders' 


Morron  Succeeds  Meyer 

New  York,  Dec.  22 — J.  R.  Morron  has 
been  elected  a  director  and  member  of 
the  executive  committee  of  the  Maxwell 
Motor  Co.,  Detroit,  to  fill  the  vacancy 
caused  by  the  resignation  of  Eugene 
Meyer,  Jr. 

J.  C.  Brady  was  elected  chairman  of 
the  board,  and  of  the  executive  commit- 
tee in  the  place  of  J.  C.  Jay,  Jr.  Mr. 
Jay  will  continue  as  a  director  of  the 
company,  and  has  been  elected  a  vice- 
president. 

Mr.  Morron  is  president  and  a  direc- 
tor of  the  Atlas  Portland  Cement  Co., 
and  ie  also  a  director  in  the  following 
companies:  Baltimore  &  Ohio  Railroad, 
Chicago,  Great  Western  Railroad,  Guar- 
antee Trust  Co.,  the  American  Surety 
Co.,  and  the  National  Bank  of  the  Re- 
public of  Chicago. 

Steele  Succeeds  Barber 

Moune,  III.,  Dec.  23— M.  A.  Steele 
has  become  saleB  manager  of  the  auto- 
mobile department  of  the  Moline  Plow 
Co.,  maker  of  the  Stephens  car.  He  suc- 
ceeds A.  C.  Barber.  Mr.  Steele  has  been 
connected  with  the  company  for  several 
years.  He  was  formerly  manager  of  the 
Stephens  Six  factory,  where  he  is  suc- 
ceeded by  H.  J.  Leonard,  who  assisted 
him. 

B.  F.  Durham  has  become  associated 
with  the  company  as  assistant  sales  man- 
ager. 

Williams  Goea  to  Antipodes 

Detroit,  Dec.  23— E.  F.  Williams,  spe- 
cial foreign  representative  for  Dodge 
Brothers,  will  leave  shortly  for  Manila, 
Australia  and  New  Zealand. 


$170,000,000  in 

Overlands 

« — 

Dealers  Contract  for  Cars  to 
That  Value— Co.  Has 
Abundant  Material 

Toledo,  Dec.  22 — The  final  group  of 
Willys-Overland  dealers  to  visit  that 
company's  factory  during  the  convention 
added  approximately  $10,000,000  worth 
of  contracts  for  cars,  bringing  the  total 
value  of  cars  ordered  during  the  con- 
vention up  to  $170,000,000.  The  company 
built  96,000  cars  in  the  first  6  months 
of  1916. 

John  N.  Willys,  president  of  the  con- 
cern, addressed  the  guests  and  stated 
that  the  shipping  facilities  of  Toledo 
would  be  a  boon  to  the  company  in  1917 
and  that  the  company  has  $30,000,000 
worth  of  raw  material  on  hand,  including 
more  aluminum  than  any  other  manu- 
facturing concern  in  the  world.  A  silver 
loving  cup  was  given  to  Mr.  Willys  by 
Mayor  Joseph  Bell  of  Indianapolis  as  a 
token  from  the  Gibson  Raiders,  the  sales- 
men from  Indiana  and  Illinois. 

Gardner,  of  Chevrolet,  to  Retire 

St.  Louis,  Mo.,  Dec.  23 — Russell  E. 
Gardner,  president  of  the  Chevrolet  Mo- 
tor Co.  of  St.  Louis,  a  manufacturing 
branch  of  the  larger  Chevrolet  company, 
will  retire  from  business  after  the  first 
of  the  year.  He  will  turn  his  large 
plant  over  to  his  sons,  R.  E.  Gardner, 
Jr.,  and  Fred  Gardner.  Mr.  Gardner, 
who  is  rated  at  several  millions,  came 
to  St.  Louis  from  Tennessee  37  years 
ago  without  means.  He  began  at  the 
bottom  in  the  buggy  business  and  later 
acquired  complete  ownership  of  the  Ban- 
ner Buggy  Co.  and  as  the  business  be- 
gan to  fail  he  absorbed  several  other 
plants.  It  was  this  equipment  that  be 
made  the  basis  of  the  organization  of 
the  Chevrolet  Motor  Co.  of  St.  Louis. 

D.  A.  C.  Honors  Hugh  Chalmers 

Detroit,  Dec.  22 — A  banquet  was  held 
last  night  by  directors  of  the  Detroit  Au- 
tomobile Club  as  a  token  of  friendship 
and  mark  of  gratitude  for  the  work  of 
Hugh  Chalmers  as  director  of  the  organ- 
ization. Mr.  Chalmers  will  retire  from 
the  presidency  of  the  D.  A.  C.  on  Jan.  1. 

Christiansen  Goes  to  Detroit 

New  Haven,  Conn.,  Dec.  22— E.  S. 
Christiansen  will  become  manager  of  the 
Detroit  office  of  the  United  Smelting  A 
Aluminum  Co.,  this  city.  He  was  form- 
erly purchasing  agent.  W.  T.  Schmitt, 
formerly  of  the  Bosch  Magneto  Co.,  has 
been  appointed  assistant  manager  at  the 
Detroit  office. 
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56,539  Fords  in 
October 

Schedule  for  1917  Calls  for 
750,000— Average  Selling 
Price  $400 

Detroit,  Dee.  23 — The  Ford  Motor  Co. 
produced  56,539  cars  in  October,  which 
is  almost  equal  to  the  highest  month, 
March,  in  which  58,394  cars  were  made. 
The  scheduled  output  for  the  current 
fiscal  year  is  750,000  cars,  as  against 
actual  production  of  523,920  in  the  1916 
year  and  308,213  in  the  1916  year. 

The  average  selling  price  of  the  Ford 
product  for  the  past  year  was  a  trifle 
over  $400,  gross  business  amounting  to 
$206,867,000  and  cars  sold  totaling 
508,000.  With  the  present  $80  reduction 
on  Ford  cars,  the  total  gross  business 
for  the  current  fiscal  year  should  be  ap- 
proximately $240,000,000. 

Ford  Plant  Closes  for  Week 

Detroit,  Dec.  21 — The  Ford  Motor  Co. 
will  close  its  plant  for  the  entire  week 
between  Dec.  22  and  Jan.  3  to  aid  the 
railroads  to  move  food  and  fuel  ship- 
ments. 

F.  L.  Klingcnsmith,  vice-president  of 
the  company  states  that  the  officials  of 
the  concern  do  not  believe  it  to  be  right 
for  the  company  to  use  railroads  for 


shipment  of  cars  when  the  various  com- 
munities are  threatened  by  famine  be- 
cause of  railroad  congestion.  The  sus- 
pension means  a  production  loss  of  175,- 
000  cars  for  the  week  and  affects  42,000 
workers  who  will  suffer  a  wage  loss  of 
$200,000  a  day  or  $1,400,000  for  the 
week. 

The  plant  will  also  allow  the  steel  mills 
which  are  now  far  behind  on  orders  to 
catch  up  to  some  extent 

No  work  will  be  done  during  the  sus- 
pension and  no  cars  will  be  shipped  or 
coal  used  except  as  is  necessary  to  keep 
the  plant  just  above  the  freezing  point 
An  attempt  will  be  made  later  to  catch 
up  in  production  though  no  plans  have 
been  formulated  as  yet.  Officials  of  the 
company  state  that  there  is  plenty  of 
material  on  hand,  that  cars  are  being 
sold  more  quickly  than  they  can  be  made 
and  that  the  reason  for  closing  is  purely 
a  humane  one. 

Holland  Joins  Myers  Machine 

Sheboygan,  Wis.,  Dec.  23— H.  F.  Hol- 
land, Indianapolis,  1ml.,  has  been  ap- 
pointed sales  manager  of  the  motor 
truck  division  of  the  Myers  Machine  Co., 
Sheboygan,  Wis.,  to  succeed  L.  P.  Helm, 
resigned.  The  Myers  company  absorbed 
the  Wisconsin  Motor  Truck  Co.,  liaraboo, 
Wis.,  early  this  year,  purchasing  the  in- 
terests of  Mr.  Helm,  who  joined  the 
Myers  company  as  manager  of  the  truck 
department. 


Pontiac  Tractor  Co. 
Formed 

Hubbard,  Welsh  and  Wright 
Behind  Co.— To  Sell 
at  $750 

Detroit,  Dec.  21— The  Pontiac  Trac- 
tor Co.  has  been  incorporated  for  $42,000 
in  this  state  and  will  take  over  the 
Wright  Mfg.  Co.  plant  at  Pontiac  for 
the  manufacture  of  a  tractor  to  sell  at 
$750.  The  officials  of  the  new  concern 
will  include  M.  D.  Hubbard,  of  the  Hub- 
bard Spring  Co.;  Fred  S.  Welsh,  who 
was  at  one  time  connected  with  the 
Welsh  Motor  Car  Co.,  which  is  no  longer 
in  existence,  and  N.  A.  Wright,  of  the 
Wright  Mfg.  Co.  The  tractor  has  been 
tried  out  during  the  past  year  and  was 
found  to  be  successful,  according  to  of- 
ficers of  the  concern.  It  is  constructed 
with  a  steel  frame,  and  a  single-cylinder 
oil-burning  engine  of  30  to  35  hp.  The 
complete  tractor  weighs  4200  lb.  The 
company  plans  to  produce  from  three  to 
five  tractors  per  day. 

Four  Dort  Models  for  1917 
Flint,  Mich.,  Dec.  23— The  Dort  Mo- 
tor Car  Co.,  this  city,  is  now  manufactur- 
ing four  models,  a  five-passenger  sedan  at 
$1,065,  a  sodanct  with  a  permanent  top 
but  detachable  if  required  at  $815,  a  five- 
passenger  touring  car  at  $695,  and  the 
Fleur-de-lys  three  passenger  roadster  at 
$695.  All  these  models  are  on  the  same 
chassis.  The  sedan,  however,  carries  31 
by  4  tires  instead  of  30  by  3V4,  the  stand- 
ard size  for  all  the  other  models. 

Scofield  la  Drexel  Sale*  Manager 

Detroit.  Dec  26— H.  H.  Scofield  has 
joined  the  Drcxcl  Motor  Car  Co.  as 
director  of  sales.  He  has  been  connected 
with  the  Acme  White  Lead  and  Color 
Works,  this  city,  the  Studebaker  Corp., 
General  Motors  Co.  and  the  Paige-De- 
troit Motor  Car  Co.  He  will  have  full 
charge  of  sales  and  supervision  over  ad- 
vertising and  service. 

Pearce  Elected  President 

Ashtabula,  Ohio,  Dec.  22 — A.  E. 
Pearce  has  been  elected  president  of  the 
Pearce  Tire  &  Rubber  Co.,  succeeding 
J.  L.  Smith,  resigned.  H.  J.  At  wood  was 
elected  secretary-treasurer  in  place  of 
P.  C.  Rcmick,  resigned.  The  following 
directors  remain  on  the  board:  A.  E. 
Pearce,  H.  J.  Atwood,  J.  L.  Smith  and 
F.  L.  Kerr.  A.  W.  Green  resigned  from 
the  board. 

Victor  Buys  Jenkintown  Factory 

Philadelphia,  Dec.  23 — The  Victor 
Motor  Co.,  this  city,  has  purchased  the 
property  of  the  Jenkintown  Switch  and 
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Signal  Co.,  north  of  Philadelphia,  where 
it  is  planned  to  make  the  Victor  four. 
The  property  includes  25  acres  of  land 
and  nine  buildings  owned  by  the  former 
concern.  The  cost  of  the  property  Is 
992,000  to  be  paid  within  a  year.  The 
location  previously  selected  at  Grubbs 
Landing,  Del.,  has  been  abandoned.  C.  V. 
Stahl,  vice-president  of  the  company  and 
inventor  of  the  Victor  engine,  said  the 
company  has  an  order  for  5000  cars  as 
soon  as  completed,  out  of  which  fifty  are 
to  be  shipped  to  a  firm  in  Norway. 


Economy  and  Bellcfontaine  Merge 

Bellefontaine,  Ohio,  Dec.  22 — The 
Economy  Motor  Car  Co.,  of  Tiffin,  Ohio, 
and  the  Bellefontaine  Automobile  Co.,  of 
Bellefontaine,  plan  to  merge  and  will  lo- 
cate their  combined  factory  in  this  city. 

Blagden  American  Malleables  President 

Lancaster,  N.  Y.,  Dec.  22— A.  S.  Blag- 
den has  been  elected  president  of  the 
American  Malleables  Co.,  this  city,  suc- 
ceeding W.  G.  Pearce,  who  has  been  made 
chairman  of  the  board.  This  company 
specializes  in  malleable  iron  automobile 
castings. 

Langerbacher  With   Duplex  Truck 

Detroit,  Dec.  21— Andrew  Langer- 
bacher has  become  sales  manager  of 
the  Duplex  Truck  Co.,  of  Lansing.  Mr. 
Langerbacher  was  formerly  with  the 
sales  organization  of  the  Reo  Motor  Car 
Co. 

Gerlinger  Build*  Six-Cylinder  Truck 
Taooma,  Wash.,  Dec.  23— The  Ger- 
linger Motor  Car  Co.,  this  city,  is  build- 
ing a  ton  and  a  half,  six-cylinder,  self- 
starting  and  electric-lighted  truck  that 
•will  be  ready  for  delivery  Feb.  1,  1917. 

Detroiter  Convertible  Coupe  and  Sedan 

Detroit,  Dec.  2fi — The  Detroiter  Mo- 
tor Car  Co.,  this  city,  has  brought  out  a 
convertible  coupe  and  sedan,  selling  at 
41,398  and  $1,373,  respectively. 


Paterson  Chummy 
Roadster 

New  Model  Added  to  Line- 
Bodies  Improved  for  1917— 
Few  Changes 

Flint,  Mich.,  Dec.  19— The  W.  A. 
Paterson  Co.  is  continuing  its  six-cylinder 
chassis  without  change  for  1917.  In 
addition  to  the  touring  body,  however,  a 
chummy  roadster  has  been  added  and  a 
number  of  refinements  are  incorporated 
in  both. 

The  movements  in  the  1917  touring  car 
are  principally  in  the  way  of  providing 
more  room  in  the  body.  The  lines  are 
longer  and  wider,  giving  a  greater 
amount  of  room.  The  front  seat  is  41  in. 
wide  by  18  in.  deep.  The  rear  seat  it 
48  in.  wide  by  20  in.  deep.  This  is  about 
5  per  cent  increase  in  seating  area. 

Four  passengers  are  seated  in  the  new 
roadster,  which  is  on  the  same  chassis 
of  117  in.  wheelbasc.  The  two  front 
seats  in  the  roadster  are  17  in.  wide  by 
in.  deep  and  the  rear  seat  is  36  in. 
wide  by  16  %  in.  deep.  This  is  a  clover- 
leaf  layout. 

The  Paterson  chassis  has  a  six-cylinder 
Continental  engine,  Delco  electrical  equip- 
ment, Willard  battery,  Stewart  vacuum 
feed,  Stromberg  carbureter,  Goodrich 
tires,  and  one-man  top. 

Pfeffer  Returns  from  Cuba 

Detroit,  Dec.  21— C.  A.  Pfeffer, 
formerly  vice-president  and  assistant 
general  manager  of  the  Chalmers  Motor 
Co.  has  returned  from  his  visit  to  Cuba. 

Spohn    Leaves   Class   Journal   to  Join 
U.  S.  BaU  Bearing  Co. 

CniCAGO,  Dec.  26 — Howard  L.  Spohn, 
for  the  past  8  years  with  the  Class 
Journal  Co.,  has  become  commercial 
manager  of  the  U.  S.  Ball  Bearing  Co. 
of  this  city  Jan.  1.  The  entrance  of 
Mr.  Spohn  into  this  corporation  in  no 
wise  infers  any  changes  in  the  organi- 
zation but  is  due  to  anticipated  enlarge- 


ment of  manufacturing  facilities  and 
the  acquiring  of  additional  allied  inter- 
ests. 

Walter  H.  Strom  remains  as  secretary 
and  general  manager  with  an  augmented 
factory  organization  including  S.  W. 
Brandel,  factory  manager;  M.  Zelinski, 
superintendent  in  charge  of  production; 
H.  N.  Corsline,  shop  engineer  in  charge 
of  inspection;  W.  E.  Hutchinson,  pur- 
chasing manager,  and  A.  L.  Moyel,  of- 
fice manager.  E.  B.  Fleisch  continues 
as  sales  manager,  with  K.  I.  Fosdick 
remaining  as  western  representative. 

Chandler  Increases  Wages  10  Per  Cent 

Cleveland,  Dec.  23 — The  Chandler 
Motor  Car  Co.,  this  city,  has  increased 
its  wages  10  per  cent,  affecting  all  of  its 
employees  working  on  an  hourly  wage 
basis.  A  liberal  bonus  is  given  in  ad- 
dition, effective  Jan.  2.  On  July  20,  the 
men  employed  on  an  hourly  wage  basis 
who  are  on  the  company's  payroll  July  1, 
will  be  paid  a  10  per  cent  bonus  on  the 
entire  wages  paid  during  the  year,  July 
16,  1916  to  June  30,  1917. 


To  Talk  on  Headlight  Situation 
New  York,  Dec.  27 — The  Illuminating 
Engineering  Society  will  hold  a  meeting 
on  the  evening  of  Jan.  10  in  the  En- 
gineering Building,  29  West  Thii  '.-.-ninth 
Street,  which  will  be  devoted  to  the  sub- 
ject of  automobile  headlights. 

A  paper  is  to  be  presented  by  W.  F. 
Little  of  the  Electrical  Testing  Labora- 
tories entitled  "A  Survey  of  the  Auto- 
mobile Headlight  Situation."  This  paper 
will  present  a  symposium  of  the  opinions 
of  various  men  in  the  lighting  and  auto- 
mobile engineering  fields  in  an  attempt 
to  arrive  at  a  consensus  as  to  the  re- 
quirements.* The  paper  will  then  de- 
scribe various  headlights  upon  the  mar- 
ket, and  in  connection  with  these  a  dem- 
onstration will  be  made  of  the  lamps  in 
general  use,  together  with  several  types 
which  have  not  as  yet  been  placed  upon 
the  market 

Following  the  presentation  of  this 
paper  it  is  planned  to  hold  a  symposium 
of  engineers,  legislative  authorities, 
police  officials,  etc.,  in  an  attempt  to  se- 
cure a  good  discussion  of  the  headlight 
problem  from  a  number  of  different  view- 
points. 


Pataraon  four-paaaangar  chummy  roadttar  added  to  tha  Una  for  1917 


Charter  Oak  in  New  Britain 

Hartford,  Conn.,  Dec.  23 — Temporary 
factory  quarters  for  the  newly  formed 
Eastern  Motors,  Inc.,  Hartford,  makers 
of  the  Charter  Oak  car,  have  been  se- 
cured in  New  Britain,  10  miles  from 
Hartford  and  the  home  of  the  Corbin. 
At  the  offices  of  the  concern  it  is  said 
that  Hartford  is  to  be  the  ultimate  lo- 
cation of  the  business. 
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Paige  Production 
Expands 

Company  Installs  Conveyors- 
Increases  Floorspace  of  Fac- 
tory—Adds Stockroom 

Detroit,  Dec.  23—  Many  changes  for 
the  purpose  of  increasing  production 
have  been  made  in  the  Paige-Detroit  fac- 
tory in  the  past  year.  Particular  effort 
has  been  expended  toward  securing  the 
most  modern  mechanical  improvements, 
and  the  company  has  equipped  the  plant 
with  every  efficient  device,  besides  erect- 
ing a  new  structure  60  by  300  ft  and 
four  stories  high  which  is  used  entirely 
as  a  stockroom.  The  new  building  is  so 
arranged  that  one  side  of  the  first  floor 
is  convenient  for  delivery  by  wagon  or 
truck,  while  the  other  side  opens  directly 
upon  the  railroad  tracks,  allowing  freight 
cars  to  empty  into  it.  The  third  and 
fourth  floors  feed  to  the  structure  ad- 
joining, allowing  the  stock  to  be  effi- 
ciently handled  on  its  journey  from  the 
stockrooms  to  the  machine  shops  and  as- 
sembly departments.  The  recently  added 
building  gives  the  company  more  than 
600,000  sq.  ft.  of  floorspace,  an  increase 
of  40  per  cent  as  compared  with  space 
available  in  1915. 

The  assembly  work  has  been  arranged 
upon  the  progressive  plan,  and  includes 
several  unique  features.  The  building  in 
which  machine  and  assembly  work  is 
done  is  60  by  600  ft.  The  third  floor  is 
used  for  the  painting  and  assembling  of 
frames  and  wheels.  The  frames  enter 
the  room,  receive  the  necessary  rivets, 
and  are  placed  upon  a  cable  conveyor 
which  carries  them  to  a  huge  tank  where 
they  are  cleaned  with  gasoline  and  given 
the  first  coat  of  paint.  From  here  they 
travel  on  the  conveyor  to  the  ovens, 
where  they  remain  for  110  min.  and 
finally  emerge  dried  and  ready  for  the 
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second  coat  and  succeeding  oven.  Each 
frame  receives  three  coats  of  paint,  ap- 
plied by  the  spraying  method,  before  it 
is  ready  for  the  wheels,  which  have  been 
assembled  on  the  same  floor  and  include 
the  rims,  tires  and  tubes.  A  chute  at 
the  end  of  the  structure  is  used  to  con- 
vey the  frame  to  the  floor  above,  where 
it  is  placed  on  a  conveyor  and  travels  the 
entire  length  of  the  building,  constantly 
receiving  the  various  parts  it  needs  until 
it  becomes  the  finished  car,  ready  for 
final  inspection.  The  conveyor  on  this 
floor  consists  of  a  double-track  system, 
one  for  the  little  six  and  the  other  for 
the  big  six,  and  is  unique  in  its  con- 
struction, as  the  return  cable  lies  directly 
under  the  pulling  cable,  allowing  more 
floor  space  for  additional  work.  The 
tracks  run  through  the  center  of  the 
room,  and  stock  booths  are  arranged  on 
each  wall  so  that  the  workmen  may  feed 
the  stock,  easily  and  with  few  steps,  di- 
rectly to  the  chassis. 

Other  floors  in  this  building  are  used 
for  special  paint,  equipment  and  winter 
top  departments,  and  the  entire  first  floor 
is  devoted  to  machine  work,  block  test- 
ing and  adjustment  of  engines.  The 
block  test  room  is  125  ft.  lorg,  and  here 
the  engines  may  be  seen  hanging  from  a 
powerful  overhead  cable  conveyor  which 
carries  them  in  and  out  of  the  room  for 
the  test.  An  average  of  150  engines  are 
tested  daily. 

The  Paige-Detroit  Motor  Car  Co.  em- 
ploys 900  men  now,  as  against  600  men 
in  1915.  It  is  doing  a  business  of  $2,- 
000,000  a  month,  as  compared  with  $1,- 
000,000  in  1916.  The  output  this  year 
has  been  more  than  14,000  cars,  and 
plans  are  being  made  to  increase  the 
production  to  20,000  in  1917. 

Fergus  Moves  Offices  to  Newark 

New  York,  Dec.  22 — The  Fergus  Mo- 
tors of  America  has  moved  its  local  office 
at  80  Maiden  Lane  to  Newark,  N.  J.,  at 
370  Jclliff  Avenue. 


One  of  the  room*  where  the  Whit*  Motor  Co.  of  Cleveland  entertained  6000  pereon*  at 
luncheon  during  the  dedication  of  the  new  manufacturing  building  of  the  company  lait 
week.  While  part  of  the  throng  were  served  at  luncheon  hundred!  of  others  were 
entertained  by  Highlander*  and  by  a  band  of  forty  plecee  and  etrlnged  orchestra  of 
twenty  plecee.  bolh  of  which  are  compoeed  of  men  In  Ihe  White  plant 
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N.  S.  W.  Shipments 
Not  Economical 

American  Makers  Should  Send 
Cars  Direct  to  Retail- 
er in  Australia 

Sydney,  Australia,  Nov.  22— The  fu- 
ture of  automobile  sales  of  American 
cars  in  Australia  was  the  major  subject 
of  discussion  at  the  annual  dinner  of  the 
Motor  Traders'  Assn.  of  New  South 
Wales  last  night.  The  consensus  of  opin- 
ion is  that  U.  S.  A.  manufacturers  are 
not  giving  enough  attention  to  shipment 
of  automobiles  and  the  general  business 
in  connection  with  automobile  export 
trade  to  hold  an  even  scale  against 
European  concerns  who  have  given  im- 
measurably more  attention  to  this  sub- 
ject. There  was  an  expected  difference 
of  opinion  on  this  subject  but  the  ma- 
jority of  the  speakers  were  of  the  opin- 
ion that  Americans  do  not  do  their  ship- 
ping in  so  economical  a  way  as  the 
British  manufacturer. 

Practically  all  of  the  speakers  were 
displeased  with  the  method  of  American 
automobile  and  accessory  manufacturers 
handling  the  Australian  trade  through 
indent  or  clearing  houses  instead  of  deal- 
ing direct  with  the  Australian  dealer.  It 
is  necessary  to  pay  these  indent  houses  a 
commission  as  they  are  rarely  retailer* 
and  do  not  give  any  assistance  to  the  re- 
tailer. They  simply  control  the  importa- 
tion of  the  article,  and  collect  the  middle 
man's  profit  without  giving  any  benefit. 
The  disadvantage  is  that  the  retailer  has 
his  profit  cut  proportionately.  European 
houses  do  not  follow  this  plan  but  deal 
direct. 

Many  members  of  the  Motor  Traders' 
Association  have  visited  England  re- 
cently, within  the  last  few  months  and 
have  returned  with  the  opinion  that 
British  manufacturers  are  already  or- 
ganizing for  the  production  of  standard- 
ized motor  cars,  which  will  be  taken  up 
immediately  war  hostilities  cease.  It  is 
not  thought  that  these  British  makers 
anticipate  competing  with  Ford  but 
rather  that  they  will  be  prepared  to  com- 
pete in  a  price  field  with  the  majority  of 
U.  S.  A.  cars  selling  above  the  Ford  list. 

First  Harroun  Building  Foundation  In 

Detroit,  Dec.  22— The  foundation  of 
the  first  unit  of  the  Harroun  buildings, 
at  Wayne,  was  finished  Wednesday.  The 
structure  will  house  the  assembly  units 
and  will  be  "5  by  540  ft.  when  com- 
pleted. The  power  plant  will  be  started 
in  course  of  erection  within  the  next  2 
weeks. 

Penn  Counties  Truck  Buys  Land 

Philadelphia,  Dec.  22 — The  Penn 
Counties  Motor  Truck  Co.,  supported  by 
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New  York  financiers,  has  purchased  u 
tract  of  land  along  the  Central  Railroad 
of  New  Jersey  at  Allentown,  Pa.  The 
work  of  erecting  a  plant  has  already 
been  started.  Martin  E.  Kern,  one  of 
the  organizes  of  the  International  Mo- 
tor Car  Co.,  is  vice-president  of  the  new 
enterprise  which  is  capitalized  at  $600,- 
000.  Trucks  of  M  to  2-ton  capacity  will 
be  made.  The  company  plans  to  turn  out 
2000  trucks  complete  within  the  coming 
year. 

Hoelzle,  of  Parker  Rust-Proof,  Promoted 

Detroit,  Dec.  22 — E.  C.  Hoelzle,  who 
has  been  the  assistant  to  the  general 
manager,  has  been  elected  assistant 
treasurer  of  the  Parker  Rust-Proof  Co. 
of  America. 

Cornelius  Promoted  by  Rust  Proof 

Detroit,  Dec.  21 — W.  M.  Cornelius 
has  been  elected  assistant  secretary  of 
the  Parker  Rust  Proof  Co.  of  America. 
Mr.  Cornelius  has  been  assistant  to  the 
president  of  the  company. 

Core  Springfield  Body  Advertising  Mgr. 

New  York,  Dec.  22— Guy  Core  has  re- 
signed as  advertising  manager  of  the 
Sparks-Withington  Co.,  Jackson,  Mich., 
to  take  a  similar  position  with  the 
Springfield  Body  Co. 


$1,250,000  Addition 
in  Beloit 

Concerns  Allied  with  Automo- 
bile Industry  Responsible 
for  Bulk  of  Expansion 

Beloit,  Wis.,  Dec.  23 — More  than  $1,- 
250,000  has  been  expended  in  Beloit,  dur- 
ing 1916  by  industrial  concerns  for  ex- 
tensions to  works,  and  the  bulk  of  the 
improvements  are  attributable  to  the 
heavy  demands  of  the  gas  engine,  auto- 
mobile, accessory,  garage  equipment  and 
allied  interests,  according  to  the  annual 
report  of  the  Beloit  Commercial  Club, 
now  on  the  press. 

The  Stewart  -  Warner  Speedometer 
Corp.  is  expending  $200,000,  providing 
for  400  more  workmen,  and  adding  81,- 
864  sq.  ft.  Fairbanks,  Morse  &  Co. 
added  181,208  sq.  ft.,  provided  for  1200 
to  1500  more  men,  and  spent  $500,000, 
Other  large  interests  included  in  the  fig- 
ures are  the  Lipman  Mfg.  Co.,  com- 
pressors, garage  pumps,  etc.;  Gardner 
Machine  Co.  and  Chas.  H.  Besley  &  Co., 
disk  and  other  grinders  for  metal-work- 
ing shops,  and  P.  B.  Yates  Machine  Co. 

Ford  Plans  Plant  for  Belfast 

DETROIT,  Dec.  26—  Reports  from  Bel- 
fast, Ireland,  atat«  that  Henry  Ford  is 


seeking  a  site  for  a  factory  to  cost  $1,- 
000,000  and  to  employ  2,000  men.  F.  L. 
Klingensmith,  vice-president  of  the  Ford 
Motor  Co.,  states  that  he  has  heard  noth- 
ing of  the  proposed  Belfast  plant,  but 
that  the  project  is  in  the  hands  of  the 
Ford  Co.  in  England.  The  English  Ford 
company  will  operate  with  British  capi- 
tal and  directors  by  paying  the  Ford 
Motor  Co.  royalties  on  patents.  Plans 
have  been  completed  for  factories  in 
Manchester  and  Southampton. 

Columbia  Starting  Production 

Detroit,  Dec.  22 — The  Columbia  Mo- 
tor Co.  will  occupy  its  new  Detroit  quar- 
ters on  January  1  and  will  immediately 
begin  production. 

New  Men  at  Grant  Plant 

Cleveland,  Dec.  21 — F.  F.  Wood  has 
been  appointed  as  assistant  sales  man- 
ager of  the  Grant  Motor  Car  Corp.  Mr. 
Wood  was  formerly  with  the  Ford  Motor 
Co.  at  the  Akron  branch.  J.  B.  Bray, 
who  was  formerly  with  the  Curtis  Air- 
plane Co.,  has  been  made  the  service 
manager  of  the  Grant  company. 

Baasett  With  Buiek  Company 

Detroit,  Dec.  21 — Harry  H.  Bassett 
has  been  appointed  assistant  general 
manager  of  the  Buick  Motor  Co.,  of 
Flint.  Mr.  Bassett  was  formerly  gen- 
eral manager  of  the  Weston-Mott  Co. 


Above  are  portrayed  only  a  part  of  the  8000  panaris  In  attendance  at  a  dance  given  by  the  White  Motor  Co.  of  Cleveland  aa  a  feature 
of  the  factory  house  warming  In  the  new  manufacturing  building,  which  la  240  by  304  ft.    Between  dancea  the  gueata  were  shown 
motion  plcturee  of  the  factory'e  products  In  unusual  form  of  aervlce  ai  well  aa  current  feature  films.   Cabareta  were  alio  held 
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Northwest  Condi- 
tions Favorable 

Though  Car  Shortage  Is  Felt, 
Business  Improves  and 
Bank  Deposits  Grow 

Minneapolis,  Dec.  2S— General  condi- 
tions throughout  the  Northwest  are  fa- 
vorable in  spite  of  the  reduced  wheat 
crop,  railroad  car  shortage  and  higher 
prices  of  coal.  According  to  the  North- 
western National  Banks'  Review  of  No- 
vember conditions,  general  business  is 
improving,  bank  deposits  are  growing 
and  collections  are  good.  Those  sections 
which  suffered  most  from  disappointing 
harvests  are  not  complaining.  Even  in 
these  districts  bank  deposits  are  a  little 
ahead  of  a  year  ago.  Bank  deposits  are 
generally  25  per  cent  ahead  of  a  year 
ago. 

Car  shortage,  evidenced  at  Minnea- 
polis is  more  serious  this  year  than 
formerly,  and  is  having  an  influence  on 
those  industries  handicapped  by  lack  of 
cars,  and  although  a  larger  general  busi- 
ness than  ever  before  is  being  conducted 
the  rolling  stock  has  not  been  materially 
added. 

A  commendable  action  of  one  of  the 
railroads  is  noted  in  the  daily  press,  that 
of  the  tender  of  the  use  of  its  ore  cars 
from  certain  mining  regions  in  the 
Northwest  to  relieve  the  demand  in  an- 
other section. 

Agricultural  districts  in  this  territory 
are  not  being  greatly  affected  by  the 
car  shortuge.  Some  bankers  report  no 
particular  trouble,  though  others  note 
some  inconvenience.  Shippers  of  hay 
and  potatoes  in  west  central  Minnesota 
are  experiencing  difficulty  in  moving 
their  produce.  Western  North  Dakota 
is  finding  an  insufficiency  of  cars  for  its 
wheat  consignments  that  is  surprising 
considering  the  crop  shortage.  It  is  be- 
lieved that  a  considerably  larger  percent- 
age of  wheat  was  held  over  from  last 
year  in  that  section  than  was  counted 
upon.  Lumbering  interests  and  loggers 
in  northeastern  Minnesota  are  feeling  the 
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car  shortage,  and  it  also  exists  at  the 
head  of  the  lakes.  The  extensive  mining 
districts  of  out  territory  are  experiencing 
no  great  difficulty.  The  copper  district 
in  northern  Michigan  is  reported  as  be- 
ing practically  free  from  the  shortage. 
Grain  receipts  here  are  lower  than  a 
year  ago.  The  daily  average  for  this 
market  for  September,  October  and  No- 
vember of  1916  is  about  945,000  bushels; 
for  the  same  period  last  year  the  daily 
average  was  1,218,000  bushels,  and  in 
1914  and  1913  the  averages  were  934,168 
bushels  and  827,761  bushels  respectively. 
Our  terminal  elevators  are  filled  to  about 
three-fourths  their  capacity  and  grain  is 
arriving  at  the  rate  of  about  900,000 
bushels  per  day.  The  flour  mills  arc 
feeling  the  effect  of  the  car  stagnation, 
but  at  this  writing  only  two  or  three  of 
the  smaller  ones  had  been  forced  to  stop 
grinding,  and  this  for  very  short  periods 
of  time.  Weather  conditions  have  been 
favorable  for  traffic,  on  the  whole,  but 
this  cannot  be  expected  to  continue  as 
the  winter  progresses. 

Bogus  District  Manager  of  Commerce 
Co.  Swindles  Dealers 

Detroit,  Mich.,  Dec.  23— The  Com- 
merce Motor  Car  Co.,  truck  manufac- 
turer of  this  city  has  wired  The  Auto- 
mobile as  follows: 

"An  imposter  claiming  to  represent 
us  as  district  manager  is  operating  in 
Pennsylvania,  West  Virginia,  and  Ohio, 
passing  bogus  checks  on  dealers  and 
hotelmen.  These  checks  are  printed  with 
our  name  and  are  on  the  First  National 
Bank  of  Detroit.  Checks  arc  signed  F.  M. 
Wilson,  manager  of  sales.  The  trade 
should  be  on  the  lookout  for  such  a  per- 
son and  wire  us  promptly  in  case  he  is 
located."— (Signed)  Commerce  Motor 
Car  Co.,  Detroit,  Mich. 

Akron-Ardmore  Tire  Company  Formed 
Art-more.  Okla.,  Dec.  26—  The  Akron- 
Ardmore  Rubber  Co.  has  been  organized 
at  Ardmore.  Okla.,  with  a  capital  of  $1,- 
000,000.  John  C.  Harmony,  E.  D.  Ford, 
C.  A.  Besaw,  A.  C.  Fox  and  R.  G.  Wood 
have  been  active  in  the  formation  of  the 
concern. 


December  t8,  ItIS 

Steel  Prices  Rise  $5 
a  Ton 

Copper  Declines  2%  Cents  a 
Lb.— Kansas  Crude  Higher- 
Tin  Declines  $2. 13 

New  York,  Dec.  27— The  material!' 
market  last  week  was  on  the  whole  lower. 
With  the  exception  of  a  rise  in  steel 
prices,  the  market  was  otherwise  fea- 
tured with  substantial  losses  in  the  other 
metals  and  rubber.  Bessemer  and  open- 
hearth  steel  rose  to  $60  per  ton,  a  gain 
of  $5.  Kansas  crude  petroleum,  accom- 
panied by  a  general  rise  throughout  the 
country  in  gasoline,  went  up  10  cents  a 
barrel  to  $1.30. 

Aluminum  dropped  2  cents  to  60  cents 
a  pound.  Copper  is  now  quoting  31  cents 
a  pound,  a  decline  of  214  cents.  Tin 
dropped  to  $40.50,  a  loss  of  $2.13  per 
100  lb. 

The  demand  for  gasoline  is  expected  to 
be  very  large  after  the  war,  as  its  use 
in  Europe  is  bound  to  increase  enorm- 
ously. At  present  in  such  countries  as 
England,  France  and  Italy  restrictions 
are  placed  on  consumption,  and  gasoline 
is  so  scarce  that  prices  are  prohibitive. 
With  these  restrictions  removed  and  with 
the  use  of  the  automobile  in  all  coun- 
tries a  growing  factor,  gasoline  require- 
ments will  be  enormous.  The  Standard 
Oil  Co.  yesterday,  probably  in  anticipa- 
tion of  a  larger  demand  from  Europe, 
raised  the  price  of  gasoline  1  cent  for 
export 

Fisher  Body  Sales  Increase 

Detroit,  Dec.  21— The  sales  of  the 
Fisher  Body  Corp.  for  November  amount 
to  $1,650,000,  an  increase  of  $180,000 
over  October,  and  $400,000  higher  than 
any  previous  month  in  the  fiscal  year. 
Total  sales  for  the  past  9  months  are 
65.56  per  cent  higher  than  for  the  same 
period  in  the  previous  year.  , 

P.  R.  Creditors  Get  Dividend 

Detroit,  Dec.  21— Creditors  of  the 
defunct  P.  R.  Mfg.  Co.,  have  received 
checks  covering  5  per  cent  of  thtir 
claims.  A  second  distribution  of  50  per 
cent  will  be  made  within  the  next  3 
months.  The  receivership  is  giving  a 
large  return  on  the  common  stock  in  ad- 
dition to  meeting  all  claims  and  taking 
up  the  preferred. 

Universal  Heater  Co.  Formed 

Martinton,  III.,  Dec.  26— The  Uni 
vcrsal  Heater  Co.,  this  city,  has  been  or- 
ganized to  manufacture  a  heater  for  au- 
tomobiles.   Until  the  company  can  open 
its  own  plant,  the  heaters  will  be  manu 


Daily  Market  Reports  for  the  Past  Week 

Tuee.    Wed.  Thurt.  Frl, 

Aluminum,  lb  62        .62        .62        .  60 

Antimony,  lb.  14  H      .14ft      .14  .14 

Rnnil  and  Channels,  100  Hi   J.42       3.62       3.62  3.62 

Bessemer  Steel,  ton    SS.OO      60.00  60  00  61). 00 

Copper,  F-lec,  lb  JJyj       .J.1J<      ,J1  41 

Copper.  Uke.  lb  JJK     .33*      .31  41 

Cotton>eeii  Oil,  bbl   1145     12.50  12.45  12,50 

Fnh  O.I,  Menhaden,  Brown,  sal  72        .72        .72  .72 

Gasoline,  Auto,  bbl  22        .22        .22  .22 

Lard  Oil.  prime,  gal   1.30        1.30       1.30  1.30 

Lead.  100  lb   7.75       7.75       7.75  7.75 

Linseed  Oil,  gal  91         .93         .93  .93 

Open  Hearth  Steel,  ton   55.00      60.00  60.00  60.00 

Petritleum,  bbl.,  Kans.,  crude   1.20       1.20       1.20  1.20 

Petroleum,  bbl..  Pa.,  crude   2.75       2.75       2.75  2.75 

Rapeseed  Oil,  refined,  gal  98       1.00       1.00  1.00 

Rubber.  Fine  Up-Rivrr.  Para,  lb  79        .79        .  79  .79 

Rubber.  Cevlun.  First  Latex,  lb  78        .77        .77  .75* 

Sulphuric  Acid,  60  Baume.  gal   1.50       1  50       1.50  1.50 

lin,  100  lb.   42.63     42.00  41  25  40.50 

Tire  Scrap,  lb  06*      .06*      06*  .06* 


Sat. 

.60 
.14 

3.62 
60.00 
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.31 
12.  so 
72 
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.79 
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factured  by  the  Molinc,  111.,  Foundry 
Co.  The  heater  is  built  in  the  shape  of  a 
foot  rest  and  may  be  placed  either  in  the 
rear  or  front  seat  of  a  car  and  will  fit 
any 
by  a 


Dividends  Declared 
Hupp  Motor  Car  Corp.  quarterly  of 

1%  per  cent  on  7  per  cant  cumulative 

preferred,  payable  Jan.  2  to  stock  of 

record  Dec.  20. 
Chalmers  Motor  Corp.,  75  centa  a 

share,  payable  Jan.  15  to  holders  of 

record  Jan.  6. 
Signal  Motor  Truck  Co.,  3%  per  cent, 

to  be  paid  Jan.  2  to  stock  of  record  on 

Dec.  26. 

Billinga  it  Spencer  Co. ;  extra  of  3  per 
cent  with  quarterly  of  2  per  cent,  pay- 
able Jan.  1  to  holders  of  record  Dee.  23. 


an  100 

Dividend 

North  Tonawanda,  N.  Y.,  Dec.  26— 
The  Herschell-Spillman  Co.,  this  city, 
will  pay  a  100  per  cent  stock  dividend, 
in  addition  to  the  regular  i 
dividend. 


Hall  Lamp  Extra  Dividend 

Detroit,  Dec.  23— The  Hall  Lamp  Co. 
has  declared  an  extra  dividend  of  2  per 
cent  for  December  on  the  $600,000  out- 
standing common  stock,  making  a  total 
of  4  per  cent  for  the  month. 
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Automobile  Shares 
Are  Firm 

Subjected  to  Severe  Grilling  at 
Hands  of  Bears— General 
Motors  Drops  100  Points 

New  Yohk,  Dec.  27 — Despite  the  fact 
that  they  were  subjected  to  a  severe 
gruelling  at  the  hands  of  the  bears,  auto- 


firm  in  last  week's  sensational 
market.  Though  the  automobile  shares 
were  lower  on  an  average  last  week,  they 
did  not  decline  as  much  as  was  expected, 
considering  the  light  demand  before  the 
landslide.  The  demand  picked  up,  how- 
ever, and  yesterday  stocks  were  higher. 

Chevrolet,  Hupp,  International  Motors, 
Regal  and  Willys-Overland,  featured  the 
market  with  substantial  gains.  General 
Motors,  which  has  been  subject  to  spas- 
modic jumps  of  100  points,  either  way, 
dropped  100  points  to  500  last  week. 
Springfield  Body  common  was  a  little 
weak  at  70,  a  loss  of  20  points. 

Studebaker  and  Willys-Overland  held 
up  strong  with  small  losses.  The  com- 
mon of  the  latter  rose  IK  points.  It  is 
estimated  that  the  profits  of  the  Stude- 
baker Corp.  for  the  fiscal  year  ending 
Dec.  31  will  amount  to  between  $10,500,- 
000  to  $10^00,000. 

The  $1,000,000  Paige-Detroit  7  per  cent 
cumulative  serial  preferred  was  several 
times  oversubscribed  and  the  books  of  the 
underwriters  have  been  closed.  The 
stock,  which  is  now  selling  above  its  issue 
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price,  was  placed  largely  with  Investors. 
It  is  the  first  serial  issue  to  be  placed 
by  an  automobile  company  and  will  be 
redeemed  at  the  rate  of  $100  par 
value  aach  year  from  Jan.  1,  1918,  to 
Jan.  1,  1927,  inclusive. 

General  Motors  Extends  Time 
NBW  YoBK,  Dec.  27 — The  time  to  ex- 
change preferred  and  common  stock  of 
the  General  Motors  Co.  of  New  Jersey  for 
securities  of  the  General  Motors  Corp. 
of  Delaware,  on  the  basis  of  1  1/3  shares 
of  new  preferred  for  one  share  of  old 

share  of  old,  has  been  extended  to  Jan. 
19.  Exchanges  will  be  made  as  of  Nov. 
1,  last.  There  have  been  deposited  117,- 
406  shares  of  preferred  and  103,071  of 
common  under  the  new  plan. 


on  Exchange 

Detroit,  Dec.  21— General  Motors  new 
common  was  admitted  to  the  New  York 
stock  exchange  Wednesday  morning.  In 
their  application  for  admittance,  the 
General  Motors  Corp.,  which  will  take 
over  the  General  Motors  Co.,  stated  that 
of  the  $45,314,000  common  outstanding 
Dec.  9,  the  Chevrolet  Motor  Co.  held 
$16,644,500  in  one  certificate. 

Carl  Page  Takes  Over  Jordan 

New  York,  Dec.  27— The  Carl  H.  Page 
Motors  Co.,  this  city,  has  taken  over  the 
distribution  of  the  Jordan  car,  formerly 
handled  by  John  G.  Dale,  a  former  dis- 
tributor of  the  Simplex  and  now  handling 
the  Phianna. 


Automobile  Securities  Quotations  on  the  New  York  and  Detroit  Exchanges 


Ajax  Rubber  Co  

J.  I.  Case  T  M.  Co.  pfd  

Chalmers  Motor  Co.  coin  

Chalmers  Motor  Co.  pfd  

•Chandler  Motor  Car  Co  

Chevrolet  Motor  Co  

Fisher  Body  Corf*.   

Fisk  Rubber  Co.  cum  

Fisk  Rubber  Co.  Irt  pfd  

Fiftk  Rubber  Co.  2d  pfd  

Firestone  Tire  A  Rubber  Co.  com. 
Fireitone  Tire  &  Rubber  Co.  pfd.. 

•General  Motors  Co,  com...  

•General  Motors.  Co.  pfd  

•n.  F.  Goodrich  Co  com  

•B.  F.  Goodrich  Co.  pfd  

Goodyear  Tire  &  Rubber  Co.  com. 
Goodyear  Tire  &  Rubber  Co.  pfd. 

Grant  Motor  Car  Corp  

Hupp  Motor  Car  Corp.  com  

Hupp  Motor  Car  Corp.  pfd  

International  Motor  Co.  new  com. 
International  Motor  Co.  Ut  pfd.  . 
International  Motor  Co.  2d  pfd.. 
y-SpringncId  Tire  Co. 


Bid 

72  « 

86 
125 
100 

98 
125 

37 

70 
110 

90 
135 
107 
500 
120 

5»M 
110 
285 
108* 


Asked 

73 

90 
HO 
105 
102 
135 

41 

SO 
115 
100 
140 
10S 
8O0 
125 

60 
112 
290 
109* 

I 


ingficld  Tiru  . 
ingficld  Tire  Co.  1st  pfd. 
&  Rubber  " 


Corp. 


Motor  Co. 

•Maxwell  Motor  (  o.  1st  pfd  

•Maxwell  Motor  Co.  2d  pfd..  

Miller  Rubber  Co.  com  

Miller  Rubber  Co.  pfd  

Packard  Motor  Car  Co.  com  


........... 

........... 


r 


Packard  Motor  Car  Co.  pfd. 
Paige-Detroit  Motor  Car  Co. 
Peerless  Truck  ft  Motor  Corp. . 


pfd- 


Portage  Rubber  Co 
Regal  Motor  Car  Co 

Reo  Motor  Car  Co  

Saxon  Motor  Car  Corp  

Springfield  Body  Corp.  com 


*••••••■•••••••■*•••*••• 


37 

245 
106 
170 
100 
40 
16 
178 
23 
41 
65 
70 
115 
« 


Net 
Ch'aa 

—7H 

±5* 

—5 

—5 

+3 


-100 


3  i  * 

20         40  -10 


60 
96 

h 

37  « 
250 
107 
173 
103 

41 

18 
182 

30 

42 

75 

85 
130 
» 


— 1 


—  <A 
—2 


-M 
-s 
+1 


Stewart-Warner  Speed.  Corp.  com 
Slcwart-Warner  Speed.  Corp.  pfd 

•Studebaker  Corp.  com  

•Studebaker    Corp.  pfd  

Swinehart  Tire  h  Rubber  Co 

United  Motors  Corp.   

•U.  S.  Rubber  Co,  com  

•U.  S.  Rubber  Co  pfd  

White  Motor  Co  

•Willya  Overland  Co.  com  

•Will>s  Overland  Co.  pfd  

•At  dost  D«.  23.  1916.  Listed  New  York 
OFFICIAL  QUOTATIONS  OF  THE  DETROIT  8T0CK  EXCHANGE 

ACTIVE  STOCKS 

Net 
Aaked  Ch'g* 
47*  .. 

135 

39J4 

296 

800 

121*  .. 
53  —13 
83 

37  —6 
170 
101 

39M    +  « 

•lis  =3s 


Auto   Body  Co  

Chalmers  Motor  Co.  com . 
Chalmers  Motor  Co.  pfd.... 
Continental  Motor  Co.  c<im. 
Continental  Motor  Co.  pfd. 
Ford  Motor  Co.  of  Canada, 
liencral  Motors  Co.  com.... 

Gener.il  Motrs  Co.  pfd  

Maxwell  Motor  Co.  com  

Maxwell  Motor  Co.  1st  pfd.  . 
Maxwell  Motor  Co.  2d  pfd.. 
Packard  Motor  Car  Co.  com. 
Packard  Motor  Car  Co.  pfd.. 
Paige-Detroit  Motor  Car  Co.. 

W.  K.  Pnidden  Co  

Reo  Motor  Car  Co  

Studebaker  Corp.  com  

Studebaker  Corp.  pfd  

C.  M.  Hall  Lamp  Co  


120 
110 


79 
34 


39  H 
49 
38  M 
111« 
107 


Atlas  Drop  Forge  Co. . 
—5  Kelsey  Wheel  Co. 


INACTIVE  STOCKS 


30 


Kelsey  \V  fie  el  Co.  ......  »  55 

Regal  Motor  Car  Co.  pfd   25 


30« 


.11 


Digitized  by  Google 


1086 


THE  AUTOMOBILE 


MS,  1916 


Val. 


2S.  1910 


The    Class    Journal  COMPANY 

Hone*  H.  Swetland,  Preeadeol 


W.I. 


lent  E.  M 

A.  B.  Swetland,  General  Manag  ex 
T.  B.  Van  Alatyne,  Advertising  Manager 


Jl 

Bkanch 
ersBMg.,  S»  EaatMadiaon  St..F 
Detroit— 95 .Fort  Street.  WwlJIwnt  Main  U5I^^ 

CeMe  Addroea  -  -  -  —  - rmw^r!'  ftg,  y"> 

Uoiled  State,  and  Memo  ."""'i"'!  "  .1  "  One  Taar.  W  OO 

Canada    One  Tear.  5.00 

Foreign  Countriee     One  Year,  6  00 

To  Subscribers    Do  Dot  a«nd  money  by  ordinary  nail.    Remit  by 
Poat-Ofltca  or  F.ipreaa  Money  Order  or  Hegieter  your  lattar. 

The  payment  of  »iibe*fip*ir>na  will  ba  shown  by  stamping  the  date  of 
lion    the  month  and  year — on  the  sera 
Mo  other  acknowledgment  neceaaary. 

Entered  at  New  York,  N.  Y.,  as  aecond-claas  matter. 

Member  of  the  Audit  Bureau  of  Circulatiooa. 

The  Automobile  ia  a  consolidation  of  The  Automobile  (n 
Review  (weekly  i.  May,  1902,  Dealer  and  Repairman  n 
and  the  Automobile  Magarme,  (monthly),  July,  1907. 


Pilgrims  from  Abroad 

MORE  automobile  engineers,  manufacturers  and 
dealers  from  other  lands  will  attend  the  com- 
ing national  shows  at  New  York  and  Chicago  than 
ever  before  in  the  history  of  the  industry.  For 
months  many  of  them  have  been  visiting  factories 
in  our  great  production  centers,  studying  methods 
of  manufacture  and  marketing  as  well  as  the  points 
of  construction  in  the  cars  themselves. 

Now  they  will  have  an  opportunity  of  viewing  the 
products  which  will  represent  the  industry  for  1917, 
grouped  under  the  most  favorable  conditions  pos- 
sible for  imparting  a  correct  perspective 

When  a  representative  of  an  U.  S.  A.  manufactur- 
ing firm  returns  from  abroad,  he  is  immediately 
besieged  by  people  who  are  anxious  to  learn  the 
conditions  and  opportunities  for  business  develop- 
ment in  the  countries  he  has  visited,  and  it  is  not 
only  the  people  with  whom  he  comes  into  daily 
association  who  seek  this  information.  Often  he 
receives  letters  and  telegrams  from  companies  ar.d 
individuals  all  over  the  United  States  who  are  in- 
terested in  his  experiences  and  the  knowledge  he  has 
gained.  Similarly  with  the  men  from  other  lands 
who  return  from  a  sojourn  in  this  country. 

It  must  be  remembered  that  these  men  will  carry 
home  with  them  impressions  of  our  methods,  our 
products  and  their  value,  which  cannot  fail  to  in- 
fluence the  markets  in  their  respective  countries,  and 


every  member  of  the  industry  who  comes  in  con- 
tact with  these  men  should  keep  this  fact  in  mind, 
as  it  may  mean  an  enormous  difference  in  dollars 
and  cents  in  the  future  development  of  our  export 
business. 


The  Little  Things 


W 


HILE  newspapers  and  the  trade  press  have 
frequently  lectured  American  manufacturers 
for  slackness  and  lack  of  perspicacity  in  handling 
their  export  business,  there  is  apparently  some  basis 
for  complaints  on  the  subject.  For  example,  Latin- 
Americans,  in  buying  tires  of  European  manufac- 
ture, have  been  accustomed  to  receive  inner  tubes 
packed  complete  with  nipple,  washer  and  dust  cap. 
so  that  they  can  be  put  on  without  depending  on 
possible  relics  in  the  possession  of  the  purchaser. 
Many  of  the  leading  tire  makers  of  the  United 
States,  partly  due  to  increased  cost  of  materials  and 
manufacture,  and  partly  because  of  no  demand  for 
these  details  of  equipment  on  the  part  of  U.  S.  A. 
car  owners,  have  discontinued  the  practice  of  fur- 
nishing these  parts  with  their  inner  tubes.  This 
action  has  caused  no  complaint  in  this  country, 
which  is  perhaps  the  reason  that  these  tire  makers 
have  not  considered  its  effect  on  their  export 
business. 

In  Cuba,  Porto  Rico  and  the  South  American 
countries,  the  omission  of  these  almost  negligible 
details  has  caused  much  dissatisfaction  with  the 
result  that  many  car  owners  who  have  been  con- 
verted to  the  use  of  U.  S.  A.-made  tires  since  the 
beginning  of  the  European  war  will  return  at  once 
to  the  use  of  European  tires  as  soon  as  possible. 

Our  manufacturers  should  be  careful  to  take  into 
consideration  at  all  times  not  only  the  different 
conditions  under  which  their  products  operate  in 
other  countries,  but  also  the  peculiarities  of  demand 
in  each  market  which  can  only  be  brought  to  the 
surface  by  a  close  study  and  intimate  relationship 
with  the  people  who  are  buying  these  products. 

A  New  Era 

THE  year  just  closing  marks  a  new  era  in  the 
automobile  industry,  one  that  has  been  un- 
equaled  in  production  and  progress.  Hampered  on 
every  side  by  a  shortage  of  materials,  with  high 
prices,  higher  wages,  and  a  freight  car  shortage,  the 
manufacturers  are  to  be  commended  on  their  won- 
derful showing.  Financial  statements  show  much 
larger  returns,  dividends  have  been  frequent  and 
large,  and  in  general  the  automobile  and  allied  in- 
dustries have  gone  up  another  step  toward  the  pin- 
nacle of  success. 

What  are  we  to  expect  of  1917?  What  new 
marks  will  be  recorded?  Will  we  be  prepared  for 
conditions,  if  the  war  should  stop?  What  new  pro- 
duction marks  will  be  made  by  the  further  stand- 
ardization work  of  the  S.  A.  E?  The  year  1916  has 
been  phenomenal  in  the  demand  for  automobiles. 
Will  1917  mark  another  record,  and  if  so.  are  we 
prepared  to  take  care  of  it? 
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The  Dawning  of  a  New  Era  in 

The  Industry 

•J  Unparalleled  Growth  in  Production,  Registration  and  Exporta- 
tion of  Cars  Marks  New  Epoch  in  Progress  During  the  Year. 

<I  Notable  Development  of  Year  Is  Consummation  of  Mergers 
Involving  Large  Companies  and  Refinancing  To  Meet  New 
Conditions  Which  Now  Confront  Manufacturers. 


AS  each  year  cornea  and  goes,  there  is  usually 
some  dominating  feature,  marked  and  epoch- 
making,  brought  out  in  the  industrial  world, 
either  through  invention,  or  through  other  important 
manifestations.  The  automobile  industry,  which  is 
occupying  a  leading  position  in  the  world's  business 
activities,  has  each  year  come  to  the  fore  with  its 
progressiveness  and  with  its  keen  insight  to  the 
future.  The  year  1916  will  be  recorded  as  one  in 
the  automobile  industry  of  unprecedented  produc- 
tion and  expansion,  of  record  earnings  and  exports, 
of  big  mergers,  and  of  an  increased  domestic 
demand. 

This  year  has  seen  the  farm  tractor  enter  the 
zone  of  larger  production.  A  step  ahead  has  been 
taken  by  aviation,  and  the  government's  huge  ap- 
propriation of  tens  of  millions  should  have  untold 
influence  on  the  science,  coming  as  it  does  at  such 
an  early  age  in  the  art. 

Over  3,000,000  Cars 

Notwithstanding  a  scarcity  of  materials  and  con- 
sequently high  prices,  automobile  registrations  have 
passed  the  3,000,000  mark,  some  of  the  large  cities 
having  more  automobiles  registered  than  a  few  of 
the  European  countries.  This  year  has  seen  the 
reduction  of  the  working  day,  with  large  wage  in- 
creases. Extraordinary  dividend  payments  have 
been  frequent,  reflecting  the  large  earnings  of  the 
automobile  and  accessory  industry.  Welfare  work 
has  been  taken  up  more  extensively,  the  worker 
being  benefited  by  more  hygienic  working  condi- 
tions. More  companies  have  been  refinanced  than 
in  previous  years  as  a  result  of  demand.  A  record 
demand  has  had  to  be  taken  care  of,  thereby  neces- 
sitating large  plant  additions.  All  automobile  ship- 
ment records  were  broken  in  1916,  despite  a  freight 
car  shortage,  nearly  250,000  carloads  of  automo- 
biles being  shipped  by  the  factory  during  the  first 
11  months. 

Several  patents  have  been  adjudicated  during  the 


year.  The  Perlman  demountable  rim  suit  against 
the  Standard  Welding  Co.  was  of  more  than  ordinary 
interest,  because  it  affected  the  use  of  demountable 
rims  on  nearly  all  the  automobiles  made  and  now 
in  service.  The  restrictive  injunction,  entirely  pre- 
venting manufacture,  was  for  a  time  one  of  the  most 
serious  situations  faced  by  the  industry  in  many 
years. 

Important  Patents  Adjudicated 

The  Hanlon  adjustable  windshield  patent,  which 
had  been  adjudicated  and  declared  valid  and  in- 
fringed by  Rauch  &  Lang  and  the  National  Automo- 
bile Chamber  of  Commerce,  was  brought  before  the 
United  States  Circuit  Court  of  Appeals,  where  the 
injunction  was  dissolved,  affecting  all  the  members 
of  the  National  Automobile  Chamber  of  Commerce 
and  also  the  Rauch  &  Lang  Carriage  Co.  The  Han- 
lon patent  covers  a  windshield  using  a  double  glass, 
which  can  be  placed  at  an  angle,  forming  a  roof  to 
keep  rain  or  sleet  from  the  vertical  pane.  The  de- 
vice is  now  free  for  general  use. 

The  final  decree  in  the  Austin-Cadillac  two-speed 
axle  case  was  signed  in  the  early  part  of  the  year, 
sustaining  the  patent  and  preventing  its  manufac- 
ture except  under  license.  Suit  was  started  by  W. 
S.  Austin,  of  the  Austin  Automobile  Co.,  in  1914, 
claiming  infringement  on  his  two-speed  axle  patent, 
No.  1,091,618,  issued  March,  1914. 

Other  patents  were  upheld,  including  the  Discher 
patent  covering  a  bumper  bracket  construction.  G. 
F.  Discher,  president  and  general  manager  of  the 
Gemco  Mfg.  Co.,  Milwaukee,  had  brought  suit 
against  the  Auto  Parts  Mfg.  Co.  for  infringement  on 
patent  No.  1,052,224.  This  broadly  covers  radiator 
bumpers  which  are  attached  to  the  frame  with  ad- 
justable clamps,  thus  avoiding  drilling  of  the  frame 
side  members. 

Another  patent  upheld  was  that  issued  to  D. 
McRa  Livingston,  No.  1,156,017,  covering  a  mask 
for  concealing  the  engine  and  radiator  casing  of  a 
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AUTOMOBILE  SHIPMENTS  IN  CARLOADS 
Month  1916  1915  1914 

January   18,054   8,369  11,114 

February   21,502  11,273  10,672 

March   28,600  16,442  13,117 

April   28,000  17,112  14,122 

May   24,000  13,642  12,405 

June   23379  15,325    8,617 

July   18,079  12,517    5,605 

August   18,254  16,959   9.612 

September   21,660  18,940  12,209 

October   19,510  17,848  12,003 

November   17,250  17,138   7,710 

December      16,582   7,378 


Ford  car.  The  patent  permits  of  a  combination 
hood  and  radiator  mask  which  gives  a  distinctive 
stream-line  effect. 

Several  patents  are  now  before  the  courts,  one 
being  the  Springfield  type  body.  The  suit  is  against 
the  Fisher  Body,  charging  infringement  of  design 
patents,  Nos.  47,252  and  47,630,  covering  the  Spring- 
field type  of  convertible  and  four-door  bodies. 

Exports  Pass  $100,000,000 

Automobile,  truck  and  accessory  exports  this  year 
have  far  passed  the  $100,000,000  mark.  The  won- 
derful showing  the  United  States  has  made  in  the 
shipment  of  automobiles  to  foreign  countries  is  re- 
flected in  the  figures  for  the  first  ten  months,  a  total 
of  67,616  cars  and  trucks,  valued  at  $100,147,636, 
compared  with  53,380  cars  and  trucks,  and 
$94,434,432  in  the  same  period  in  1915,  the  war 
being  the  potent  factor  in  this  growth.  Notwith- 
standing the  restrictions  made  by  Great  Britain, 
Italy  and  France  on  the  importation  of  our  cars  and 
trucks,  the  export  figures  have  increased  each  month. 
Foreign  markets,  formerly  supplied  by  Europe,  have 
been  developed,  and  the  United  States  is  fast  get- 
ting a  foothold  which  is  not  only  continuing,  but 
will  mean  increased  sales  after  the  war  has  stopped. 
South  America  is  developing  as  an  automobile  field, 
shipping  conditions  are  being  bettered,  and  better 
credit  relations  are  being  opened.  Australia,  which 
for  the  past  two  years  has  been  a  large  buyer  of 
American  cars,  bought  more  of  our  cars  and  parts 
this  year  than  ever  before.  British  South  Africa 
has  prospered  greatly  because  of  the  war,  and  here 
purchases  of  our  automobiles  and  accessories  have 
greatly  increased.  The  West  Indies  have  developed 
much  as  automobile  consumers  during  the  past  year. 

Automobile  and  commercial  vehicle  exports  are 
now  receiving  more  attention  by  the  makers.  A  ma- 
jority of  them  are  building  their  cars  with  larger 
treads  and  with  right  or  I?ft  steering,  according  to 
the  demand  from  the  specific  locality.  Special  rep- 
resentatives are  being  sent  to  different  parts  of  the 
world  to  study  conditions  and  the  American  makers 
are  fast  taking  advantage  of  the  openings  for  in- 
creased trade  caused  by  the  war. 

Truck  exports  during  the  year  have  not  been  as 
large  as  in  1915,  but  passenger  car  exports  have 
averaged  about  1000  more  each  month  over  the  cor- 
responding month  of  1915.  Truck  exports  have  been 
lower  since  April.  The  American  automobile,  es- 
pecially the  medium  and  low-priced  models,  have 


proved  popular  in  foreign  countries,  especially  those 
not  now  engaged  in  war.  These  countries  are  send- 
ing men  to  the  United  States  to  investigate  the 
automobile  industry  and  ultimately  to  open  agencies 
in  their  own  countries. 

More  combinations  of  business  interests  in  the 
automobile  field  have  been  made  this  year  than 
ever  before.  Nearly  twenty  new  companies  have  re- 
sulted from  mergers,  affecting  fifty  concerns.  One 
of  the  large  mergers  during  the  early  part  of  the 
year  was  the  formation  of  the  United  Motors  Corp., 
with  a  capital  of  $60,000,000,  including  at  that  time 
five  of  the  largest  parts  and  accessory  making  con- 
cerns. It  has  since  merged  four  more  concerns. 
Another  important  merger  was  that  of  the  Motor 
Products  Corp.,  a  combination  of  five  parts  makers 
from  the  Detroit  territory.  Then  came  another 
merger  of  parts  companies  into  the  Steel  Products 
Co.,  Detroit.  In  order  to  concentrate  production, 
the  Signal  Motor  Truck  Co.  and  the  Commerce  Mo- 
tor Car  Co.,  Detroit,  effected  a  merger,  known  as 
the  Signal-Commerce  Motor  Truck  Co. 

Another  consolidation  was  that  of  the  Perfection 
Spring  Co.  and  the  Standard  Welding  Co.  into  the 
Standard  Parts  Co.,  Cleveland,  capitalized  at 
$35,000,000.  This  merger  was  important  in  that  it 
eliminated  the  friction  regarding  the  Perlman  rim 
patents,  as  the  Standard  Parts  Co.  had  contracts 
with  the  Perlman  interests,  permitting  manufacture 
of  demountable  rims  at  a  fair  profit. 

Monster  Merger  Plan 

So  far  there  has  been  no  combination  of  the  auto- 
mobile companies,  the  nearest  to  that  being  the 
monster  merger  planned  in  June.  According  to 
plans,  there  was  to  be  a  capitalization  of  $223.- 
000,000,  and  was  to  include  Overland,  Hudson, 
Chalmers,  Auto-Lite  and  the  United  Motors.  If  the 
plans  had  not  miscarried,  this  combination  would 
have  ranked  in  magnitude  second  only  to  the  U.  S. 
Steel  company. 

On  account  of  the  record  output  of  the  automo- 
bile and  allied  plants,  the  year  1916  has  been  one  of 
large  factory  expansion,  and,  as  a  result,  many  of 
the  companies  were  induced  to  refinance  or  re- 
organize. Others  have  added  considerably  to  their 
capital,  to  take  care  of  needed  factory  additions. 

Thirty-Six  New  Companies 

That  the  need  for  new  capital  has  been  well  dis- 
tributed is  indicated  by  the  fact  that  of  thirty-six 
companies,  which  have  refinanced  and  changed  their 
names  or  reorganized,  thirteen  were  automobile 
producers,  seventeen  accessory  makers,  and  six 
truck  manufacturers. 

The  large  demand  for  the  American  automobiles 
and  accessories  was  responsible  for  the  formation  of 
many  new  companies  this  year.  Out  of  an  approx- 
imate total  of  130,  a  large  majority  of  these  com- 
panies have  finished  their  organization  work  and 
have  started  the  erection  of  plants.  Some  of  them 
are  producing,  despite  the  shortage  of  machinery 
and  the  high  cost  of  materials.  New  automobiles 
and  many  new  accessories  have  been  put  on  the 
market,  and  are  finding  a  big  demand. 
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During:  the  year  many  men,  formerly  connected 
with  the  automobile  industry,  branched  out  for 
themselves  by  forming:  new  companies.  One  of  these 
companies,  and  one  which  is  now  producing,  is  the 
Jordan  Motor  Car  Co.,  Cleveland,  maker  of  the 
Jordan  automobile.  E.  S.  Jordan,  formerly  secre- 
tary and  general  sales  manager  of  the  Thomas  B. 
Jeffery  Co.,  together  with  Paul  Zens  and  R.  S.  Begg, 
were  the  organizers.  Later  came  the  organization 
of  the  Liberty  Motor  Car  Co.,  by  Percy  Owen,  for- 
merly connected  with  the  Saxon  company  in  the 
capacity  of  vice-president  and  sales  manager. 

The  Columbia  Motors  Co.,  Detroit,  was  another 
new  company  formed  by  men  prominent  in  the 
automobile  field.  Both  these  men,  J.  G.  Bayerline 
and  W.  L.  Daly,  were  formerly  connected  with  the 
King  Motor  Car  Co, 

The  year  1916  was  featured  by  the  entrance  of 
many  notable  outside  manufacturers  into  the  auto- 
mobile field.  One  of  the  most  prominent  was  the 
Brunswick-Balke-Collender  Co.,  Muskegon,  Mich., 
maker  of  billiard  tables,  bowling  alley  fixtures,  etc. 
This  firm  has  started  the  manufacture  of  tires.  An- 
other concern  to  enter  the  field  was  the  Niles  Car  & 
Mfg.  Co.,  Nilea,  Ohio,  maker  of  railroad  cars.  This 
concern  is  now  making  %  to  1-ton  and  2  to  2Va-ton 
trucks.  During  the  latter  part  of  the  year  A. 
Howard,  pioneer  in  the  buggy  business  in  Galion, 
Ohio,  formed  a  company  to  produce  an  assembled 
car. 

Many  Big  Dividends 

Dividends  this  year  have  been  frequent  and  large. 
A  number  of  the  makers  have  bought  back  certain 
issues  of  stock  and  a  majority  of  them  have  put 
their  stock  on  a  higher  dividend  paying  rate.  One 
of  the  largest  dividend  payments  of  the  year  was 
that  of  the  Diamond  Mfg.  Co.,  which  declared  a  300 
per  cent  cash  dividend  as  a  result  of  the  change 
of  control  at  the  time  of  being  taken  over  by  the 


AUTOMOBILE  EXPORTS 


1914  1915  1916 

January   2481  1803  4520 

$2,174,392  $1,313,153  $3,044,995 

February   3837  2230  5651 

$2,378,494  $1,785,330  $4,063,429 

March   3538  2429  5539 

$2,984,915  $1,958,302  $3,726,939 

April   3239  3078  6242 

$2,760,478  $2,804,741  $4,998,350 

May   3157  4921  6275 

$2,857,601  $3,971,483  $4,069,690 

June   1982  4418  4905 

$1,870,882  $4,785,998  $3,416,396 

July   1265  4118  5258 

$1,143,419  $3,835,347  $3,663,663 

August   385  3839  5254 

$441379  $3,121,834  $3,574,485 

September   646  4299  3585 

$597^)04  $3,216,459  $2,819,405 

October   732  3479  4880 

$678,387  $2,749,255  $3,756,768 

November   776  3(!90   

$634,659  $2,791,507   

December   1297  3664 

$998,698  $2,710,758   


Motor  Products  Co.  Several  of  the  companies  de- 
clared large  stock  dividends,  ranging  from  50  to  108 
per  cent,  the  latter  being  given  by  the  Haynes  Auto- 
mobile Co.  Several  of  the  automobile  makers  have 
put  their  stocks  on  an  8  per  cent  basis,  one  of  the 
first  being  the  Chandler  Motor  Co.,  Packard  Motor 
Car  Co.,  and  the  Pierce- Arrow  Motor  Car  Co.  The 
Maxwell  Motor  Co.  inaugurated  quarterly  payments 
of  $2.50  per  share  on  its  common,  practically  putting 
that  stock  on  a  10  per  cent  basis. 

This  year  has  been  featured  by  a  general  rise  in 
automobile  prices  on  account  of  the  increase  in  the 
cost  of  materials.  The  year  previous  saw  a  general 
reduction  in  the  list  price  of  automobiles,  due  to  im- 
proved factory  machinery,  conducive  of  a  much 
larger  production,  and  to  a  general  reduction  in 
material  prices.  As  wages,  rents,  and  nearly  every- 
thing that  goes  into  the  manufacture  of  automobiles 
have  risen,  it  is  remarkable  that  the  makers  have 
held  their  increases  on  an  average  to  so  low  a  mark. 
That  the  accessory  people  have  taken  care  of  the 
future  is  proved  by  the  fact  that  few  have  gone  up 
in  price ;  a  small  number  have  announced  reductions. 
Prices  on  automobiles  for  1917  will  show  increases 
ranging  from  $20  to  $300. 

During  the  first  6  months  of  1916  a  great  many 
of  the  leading  automobile  manufacturers  announced 
increases  in  price  on  their  various  models,  but  as 
these  were  the  past  season's  models  they  are  not 
included  in  the  list  appearing  on  page  1092,  which 
is  made  up  of  the  changes  in  price  announced  since 
July  1.  During  the  past  month  there  has  been  al- 
most a  landslide  toward  higher  prices  due  to  the 
greatly  increased  cost  of  the  materials  which  enter 
into  the  construction  of  chassis,  body,  and  every 
part  of  the  car.  In  some  cases,  an  example  of  which 
is  Maxwell,  the  company  announced  a  reduction  in 
prices  during  the  summer  only  to  find  that  the  in- 
crease in  the  cost  of  production  did  not  permit  of 
continuing  at  this  figure,  with  the  result  that  higher 


TRUCK  EXPORTS 

1914  1915  1916 


January   45  935  12B9 

$74,491  $2,545,527  $3,416,818 

February   57  1002  20fi3 

$83,461  $3,022,482  $6,170,367 

March   50  1339  1878 

$63,932  $4,725,563  $4,909,179 

April   52  2267  1790 

$72,676  $6,240,481  $5,294,801 

May   141  2426  1717 

$236,383  $6,583,912  $4,367,238 

June   90  2990  1416 

$120,257  $8,578,802  $3,551,148 

July   50  2469  1243 

$106,400  $6,803,001  $3,062,670 

August   66  1614  1565 

$124,016  $4,387,193  $4,442,158 

September   128  2227  1835 

$294,288  $5,882,255  $4,442,158 

October   672  1596  1144 

$2,286,964  $4,307,190  $3,635,291 

November   842  1553   

$2,244,518  $3,837,307   

December   1279  1664 

$3,387,729  $3,920,533   
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Market  Prices  for 

Material                                 Jan.  Feb.  Mar. 

Aluminum,  lb   53  57  .65 

Antimony,  lb  421  44  44) 

Beams  and  Channel*,  100  lb  . . .    2.16  2.17     2 . 62 

Bessemer  steel,  ton                    32  .00  34  00  45.00 

Copper,  Elec.,  lb                          .25  .28)  26J 

Copper,  Lake,  lb   25  .281  .281 

Gasoline,  bbl  22  .  23       .  24 

Lard  oil,  prime,  gal                       .94  .05  .95 

Lead,  100  lb                              6.10  6.30     8  IS 

LmsLi-d  oil,  gal                               .73  .75  .77 

Open-hearth  uteel,  ton                33  00  35  .00  45  .00 

Petroleum,  bbl.,  Kans.,  crude        1  25  1  30  1.55 

Petroleum,  bbl.,  Pa  ,  crude.  .  .       2  25  2.35     2  60 

Rubber,  Fine  Up-Kiver,  Para.  lb.      86  76  .75 

Rubber,  Ceylon,  lb  93  91  .91 

Tin,  1101b..                             42.60  42  13  50.00 

Tire  Scrap,  lb  05f  .061  06J 

n-o  D«c.  U. 


Month  of  the  Year  1916 


Tin, 


Apr. 

.58 
40 
2.77 
45  00 
21)  J 
291 
.24 
98 
7.50 
.76 
45.00 

1  55 

2  60 
73 

.82 
49  50 
06 


May 

.58 
.291 
2.77 
45.00 
.29} 
.29} 
.24 
1.10 
7.22J 
.73 
42.00 
1.55 
2  60 
.68 
70 
39  50 
05} 


June 

.63 
181 
2  67 
42  00 
.261 
.261 
24 
1.05 
6.88 
.65 
42.00 
1.55 
2.60 
631 
62 
48.88 
.051 


July 

.58 
13 
2.67 
40.00 
.261 
261 
.24 
1  05 
6.35 
.69 
42  00 
1.45 
2.60 
.66 
.56 
38.25 
05} 


Aug. 

.58 
.131 
2.67 
45.00 
.28 
.28 
.23 
1.05 
6.70 
.72 
45.00 
.90 
2.30 
.6»1 
.571 
39.25 
051 


Sept. 

.61 
11 

2  76 
45  00 
.281 
281 
.22 
1  08 
7  00 
73 
45  00 
.90 
2.30 
72 
.60 
38.75 
05J 


Oct.    Not.  Dec.* 


.65 

.13 
2.87 
45.00 

.28} 

28} 
.22 
1 . 10  1 
7.05  7 

.88 
45.00  52 
90 
2  60  2 
.75 
.61 
41.25  45 
06 


3 

52 


65 
14 
17 

:*) 

V> 


30 
30 
96 
.*) 
IX) 

m 
su 
70 
50 
06} 


.63 

3.42 
55.00 
.31 
.34 
22 
1  30 
7.63 
.93 
55.00 

1  20 

2  75 
.79 

75 
42.63 
06} 


prices  had  to  be  announced.  In  the  case  of  Max- 
well, however,  the  new  prices  are  still  considerably 
lower  than  those  in  effect  before  July  1,  so  this  case 
is  an  exception.  Ford  is  the  only  other  company 
which  has  lowered  its  prices  during  the  past  6 
months.  There  seems  to  be  very  little  uniformity 
in  the  amount  of  increase  made  by  the  different 
manufacturers,  doubtless  due  to  the  fact  that  each 
maker  has  his  own  individual  problems  to  solve  and 
finds  conditions  different  at  his  factory  from  those 
to  be  found  at  other  centers  of  production.  As  a 
rule  the  cars  selling  at  under  $1,000  have  increased 
their  prices  anywhere  from  $10  to  $50 ;  cars  selling 
from  $1,000  to  $2,000  adding  from  $50  to  $300 ;  and 
cars  selling  at  $2,000  up,  increasing  their  list  from 
$300  to  $600. 

Automobile  production  far  outstripped  previous 
efforts.  During  the  first  half  of  the  year,  754,902 
automobiles  were  produced.  This  output  of  6 
months  is  little  behind  the  entire  output  for  1915, 
which  was  892,618.  Ninety-nine  factories  were  in- 
cluded in  this  1916  figure,  and  of  these  96  per  cent 
being  made  in  Michigan,  Ohio  and  Indiana.  During 
the  first  half  of  the  year,  Ford  manufactured  298,000 
cars,  with  Overland  next  with  94,477.  In  the  year 
ending  Aug.  1,  Ford  recorded  a  production  of 
533,921  cars,  an  increase  of  225,708.  Truck  pro- 
duction for  1916  is  estimated  at  98,000 

Shipments  Break  All  Records 

Shipments  this  year  have  been  unparalleled,  not- 
withstanding a  freight  car  shortage,  which  for  a 
time  menaced  the  industry.  Carload  shipments 
passed  the  1916  mark  in  the  first  11  months, 
amounting  to  249,755  carloads  up  to  the  end  of  No- 
vember, as  compared  with  192.575  in  the  whole  of 
1915. 

Many  Concerns  Refinanced 

Prominent  among  those  automobile  producers 
which  inaugurated  extensive  expansion  policies  by 
refinancing  are :  Chalmers  Motor  Co.,  taken  over  by 
the  Chalmers  Motor  Corp.,  with  a  capital  of  600,000 
shares  of  no  par  value ;  National  Motor  Vehicle  Co., 
Indianapolis,  taken  over  by  the  National  Motor  Car 
&  Vehicle  Corp.,  with  an  offering  of  53.000  shares 


at  $42.50  per  share;  Pierce-Arrow  Motor  Car  Co., 
Buffalo,  taken  over  by  the  Pierce-Arrow  Motor  Car 
Corp.,  formed  with  100,000  shares  of  8  per  cent  con- 
vertible preferred  and  250,000  shares  of  common 
without  par  value;  Mitchell-Lewis  Motor  Car  Co., 
Racine,  Wis.,  taken  over  by  the  Mitchell  Motors  Co., 
with  a  capital  consisting  of  125,000  shares  of  com- 
mon without  par  value;  Thomas  B.  Jeffery  Co., 
Kenosha,  Wis.,  taken  over  by  C.  W.  Nash,  former 
president  of  the  General  Motors  Co.,  and  Lee,  Hig- 
ginson  &  Co.,  Boston,  with  the  formation  of  the 
Nash  Motors  Co.,  capitalized  at  $24,999,500;  Stutz 
Motor  Car  Co.,  Indianapolis,  taken  over  by  the  Stutz 
Motor  Car  Co.  of  America,  with  a  capital  of  75,000 
shares,  no  par  value. 

The  Royal  Equipment  Co.,  Bridgeport,  Conn.,  in 
order  to  take  care  of  expansion,  formed  the  Ray- 
bestos  Co.,  with  a  $1,500,000  capital.  Another 
prominent  accessory  concern  to  refinance  was  the 
Auto  Crank  Shaft  Co.,  Detroit,  taken  over  by  the 
Automobile  Crank  Shaft  Corp.,  with  a  stock  issue 
of  $250,000,  divided  into  2500  shares  of  7  per  cent 
cumulative  preferred  stock  and  7500  shares  of  com- 
mon of  no  par  value.  The  Pennsylvania  Rubber 
Co.  was  reincorporated  with  a  capital  of  $6,000,000. 
increasing  its  capital  $4,000,000.  The  Torbensen 
Axle  Co.,  Cleveland,  was  formed  to  take  over  the 
Torbensen  Gear  &  Axle  Co.,  the  new  company  hav- 
ing a  capital  of  $1,000,000  preferred  and  $750,000 
common.  Late  this  year  the  Hess-Bright  Mfg.  Co. 
announced  that  controlling  interest  in  its  company 
had  been  purchased  by  a  group  of  financial  men,  who 
also  own  a  substantial  interest  in  the  S.  K.  F.  Ball 
Bearing  Co.  The  Hess-Bright  manufacturing  facil- 
ities are  to  be  increased  materially,  though  the  two 
companies  will  be  operated  quite  independently  of 
each  other. 

One  of  the  first  of  the  truck  companies  to  add  new 
capital  was  the  Republic  Motor  Truck  Co.,  which  in- 
corporated with  a  capital  of  $1,312,500,  divided  into 
72,500  shares,  62,500  without  any  par  value,  and 
10,000  with  a  par  of  $1,000  a  share.  Another  prom- 
inent truck  maker  to  expand  this  year  was  the 
Gramm-Bernstein  Co.,  which  reorganized  and  in- 
creased its  capital  stock  to  $4,000,000,  forming  a 
new  company  under  the  name  of  the  Gramm-Bern- 
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atein  Motor  Truck  Co.  The  capital  is  composed  of 
$3,000,000  common  and  $1,000,000  preferred.  The 
reorganization  plan  of  the  International  Motor  Co., 
New  York,  was  approved  by  the  stockholders  and 
creditors,  and  as  a  result  the  International  Motor 
Truck  Corp.  was  formed  to  carry  on  business  with 
$7,372,790.  Thus  additional  capital  of  $1,500,000 
was  raised,  and  the  $2,881,000  notes  maturing  the 
first  of  November  were  obliterated.  Another  prom- 
inent concern,  the  Smith  Form-A-Truck  Co.,  in 
order  to  enlarge  production,  was  taken  over  by 
Michaelis  &  Co.  and  banking  associates,  who  formed 
the  Smith  Motor  Truck  Corp.,  with  a  capital  of 
20,000  shares  of  8  per  cent  cumulative  and  converti- 
ble preferred  stock,  and  1,200,000  shares  of  com- 
mon, par  $10. 


Companies  Expand 

As  was  expected,  the  accessory  makers  would  need 
additional  space  during  the  year.  Some  of  them 
took  care  of  their  increased  facilities  through  the 
ordinary  channels,  others  added  capital,  and  still 
others  were  forced  to  follow  the  lead  of  the  automo- 
bile makers,  and  refinance.  Stromberg  Carbureter 
Co.,  Chicago,  was  one  of  the  first  to  refinance  when 
it  went  under  new  control.  The  Stromberg  Car- 
bureter Co.  of  America  was  formed  under  the  con- 
trol of  Allan  A.  Ryan  &  Co.  and  a  syndicate  of 
prominent  banking  interests  in  New  York.  The 
new  company  issued  50,000  shares  of  no  par  value. 
Another  was  the  Empire  Rubber  &  Tire  Co..  Tren- 
ton, which  formed  a  new  company,  the  Empire  Tire 
&  Rubber  Co.,  capitalized  at  $1,500,000  preferred 
and  $4,500,000  common.  As  a  result  of  increased 
business,  the  A.  O.  Smith  Co.  was  taken  over  by  the 
A.  O.  Smith  Corp.,  Milwaukee,  with  an  offering  of 
$3,000,000  preferred  and  100,000  shares  of  com- 
mon. The  Kemco  Electrical  Mfg.  Co.,  Cleveland, 
was  reorganized  with  an  entirely  new  ownership 
and  personnel. 

Factory  additions  were  large  as  usual,  there  being 
9,362,881  sq.  ft.  added  by  all  the  branches  of  the 
automobile  industry,  costing  $9,449,065.  Addi- 
tional equipment  cost  $8,233,190,  making  a  grand 
total  of  $17,682,255,  as  compared  with  $12,886,345 
in  1915. 

Welfare  Work  Progresses 

More  attention  this  year  has  been  given  to  the  bet- 
terment of  working  conditions.  Club  houses,  ath- 
letic fields,  etc.,  have  been  installed  in  a  large  num- 
ber of  the  factories.  Working  conditions  have  been 
improved,  labor-saving  machinery  installed,  im- 
proved lighting  arrangement,  shorter  hours  and  in- 
creased wages,  all  have  worked  toward  bringing 
about  a  complete  change  for  the  better.  Firestone 
Tire  &  Rubber  Co.  opened  a  large  clubhouse  for 
employees.  Many  other  concerns  added  materially 
to  their  welfare  work. 

Another  interesting  development  of  the  year  has 
been  the  indorsement  of  the  principles  set  forth  by 
advocates  of  the  Safety  First  movement,  especially 
with  regard  to  protecting  the  workers  from  bodily 
harm  by  machinery  or  accidents  of  any  kind  in  yard 
and  factory.   Among  the  companies  who  have  taken 


up  this  phase  of  the  welfare  work  possibilities  may 
be  mentioned  the  Republic  Rubber  Co.,  which  has 
recently  installed  devices  for  safeguarding  its  em- 
ployees at  every  point  throughout  its  plant  and 
yards  where  danger  might  arise. 

In  addition  to  caring  for  the  bodily  safety  of  their 
workers,  most  of  the  leading  automobile  and  acces- 
sory manufacturing  concerns  have  devised  plans  of 
assisting  employees  in  developing  their  economic 
welfare.  Arrangements  whereby  a  certain  amount 
of  each  worker's  earnings  may  be  put  in  a  savings 
fund  or  other  similar  institution  regularly  are  com- 
mon in  nearly  all  the  large  factories,  as  are  also 
co-operative  plans  providing  for  life  and  accident 
insurance  as  well  as  sick  benefits.  Clubhouses  for 
employees  provide  entertainment,  exercise  and 
social  recreation  outside  of  working  hours  and  in 
other  ways  the  workers  are  cared  for. 

Engineering  Development 

There  is  no  vast  advance  in  design  to  chronicle, 
as  was  the  case  a  year  ago.  The  design  of  Amer- 
ican cars  was  improved  enormously  during  1915, 
and  1916  has  been  a  year  devoted  mainly  to  improv- 
ing the  methods  of  manufacture  and  cleaning  up 
little  details  of  design.  The  high  spots  of  the  1917 
cars  are  Better  lubrication,  easier  controls  and  steer- 
ing, and  still  more  comfortable  bodies.  The 
V-engine  has  made  no  great  advance,  the  six  and 
four  hold  about  the  same  proportion  that  they  ex- 
hibited last  year. 

Materials  Are  Better 

The  terribly  difficult  conditions  of  the  markets 
and  the  greater  stresses  called  into  being  by  higher 
speed  engines  have  together  caused  engineers  to 
give  more  attention  to  materials.  It  has  been  : 


inu  cwn  uivjoena  o[  i\  per  cent. 
Corp.— Quarterly  of  IV,  per  cent  and  an  extra 
cent  on  common     Alio  regular  114  per  cant 
rod.    Common  placed  on  10  per  cent  basis  In 


DIVIDENDS  DECLARED 
and  Nature  of  Dividend 

H  H-  Franklin  Mfg.  Co.— 100  per  cent  stock  dividend  on 

common. 

Qeneral  Motors  Co. — Common  on  20  per  cent  basis. 
Packard  Motor  Car  Co. — 10  per  cent  stock  dividend  on 

common  and  caah  dividend  ot  11,  per  cent. 
.Studebaker  Cor 

of  1  per 

on  preferred. 

August. 

Continental  Motor  Mfg.  Co. — 100  per  cent  stock  dividend 

and  S  per  cent  on  common. 
Chandler  Motor  Car  Co. — Stock  on  *  per  cent  basis.  Extra 

cash  dividend  of  1  per  cent. 
Hydraulic  Pressed  Steel  Co. — SO  per  cent  stock  dividend 
Miller   Rubber   Co.— ««%    per   cent    stock   dividend  on 

common. 

I'alge-Detrolt  Motor  Cnr  Co. — 80  per  cent  stock  dividend 
on  May  24  nnd  n  60  per  cent  stock  dividend  on  Sept.  t 

Willys-Overland  Co. — Common  on  12  per  cent  basis.  Extra 
stock  dividend  of  10  per  cenL 

Haynes  Automobile  Co— Stock  dividend  of  10S  per  cent 

Maxwell  Motor  Co.— Common  on  10  per  cent  basis.  $7 
a  share  on  preferred  and  ||  a  share  on  second  pre- 
ferred. 

Bower  Roller  Bearing  Co  -Quarterly  of  15  per  cent  cash. 

Recommended  stock  dividend  of  100  per  cent  to  bo  ap- 

proved  by  holders  at  January  meeting. 
Snarks-Wlthlngton   Cn  — 2   per  cent   on  common   for  6 

months:  also  1*  per  cent  on  preferred. 
White  Motor  Co  — II  a  share,  placing  stock  on  8  per  cent 

Four  Wheel  Drive  Automobile  Co.— 8tock  dividend  of  100 
per  rent  and  cash  dividend  of  SO  per  cent. 

Kelsry  Wheel  Co  —50  per  cent  stock  dividend  on  common 

Auto  Hody  Co— 200  per  cent  stock  dividend  and  6  per 
rent  cash. 

Firestone  Tire  *  Rubber  Co— 14 
with  a  par  value  of  110. 

Saxon  Motor  Car  Co —Stock  on  7  per  cent  ! 
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sary  to  discover  means  for  doing  without  some  of 
the  higher  grades;  for  instance,  there  has  not  been 
anything  like  enough  tungsten  to  allow  all  those 
makers  who  wanted  it  to  get  a  supply.  In  conse- 
quence we  have  now  got  some  tungsten  substitutes 
which  are  doing  good  service. 

A  feature  of  the  year's  engineering  work,  which 
must  be  mentioned,  is  the  way  in  which  several  of 
the  leading  manufacturers  have  turned  their  atten- 
tion to  aircraft  motors.  Some  openly  and  some  be- 
hind locked  doors  have  been  working  engines  for 
airplanes,  and  there  are  now  American  motors  as 
good  as  the  best  of  the  European  ones  in  existence. 
They  are  hardly  yet  in  production,  but  they  will  be 
next  year. 

Carburetion  has,  perforce,  received  much  atten- 
tion, owing  to  tho  increasing  trouble  with  low- 
grade  fuel,  and  manifold  design  has  been  modified 
also,  the  principal  aims  being  to  atomize  the  fuel 
more  completely  and  keep  it  hot  till  it  is  actually 
ignited.  Ignition  has  been  featured  by  a  general 
improvement  in  the  construction  of  battery  systems 
which  are  stronger  and  simpler.  Transmission  has 
not  changed,  though  some  new  electric  drives  will 
be  found  at  the  shows.  Frames  are  stronger  and 
more  rigid,  and  spring  design  is  better,  the  attention 
this  received  in  1915  now  bearing  fruit. 

In  brief,  the  automobile  of  1917  is  just  a  bit  better 
job  all  around  than  was  the  car  of  1916.  Its  aver- 
age price  is  a  few  dollars  higher,  but  more  than 
enough  value  is  being  given  in  return. 

Materials  Cost  More 

The  material  markets  have  played  an  important 
part  in  the  activities  of  the  automobile  industry. 
Prices  have  reached  record  quotations  on  account  of 
the  large  demand  and  the  small  supply.  Steel  prices 
have  risen  skyward,  reaching  $60  a  ton  in  December, 
practically  double  the  quotation  in  January.  Cop- 
per is  higher,  beams  and  channels  are  much  above 
their  quotations  of  January. 

Pennsylvania  crude  petroleum  has  risen  to  $2.60 
per  barrel,  the  highest  price  in  its  history.  Gasoline 
has  fluctuated  throughout  the  year.  When  retail 
prices  reached  the  30-cent  a  gal.  mark.  Federal  in- 
vestigation resulted  in  si  small  decline.  Prices  are 
now  above  normal. 

Rubber  and  cotton  duck  prices  were  higher,  the 
latter  rising  from  50  to  96  cents  a  lb.  Naturally 


automobile  and  tire  prices  went  higher.  Tire  prices 
rose  15  to  20  per  cent  in  the  early  year,  and  a  sim- 
ilar increase  is  looked  for  in  January. 

The  crude  rubber  market  opened  in  a  very  un- 
satisfactory condition,  with  Para  selling  at  95  cents 
a  lb.  and  Ceylon  at  $1.05.  With  the  Suez  Canal 
temporarily  closed,  and  submarine  warfare  hamper- 
ing shipments,  prices  rose  to  new  heights.  Cotton 
was  at  that  time  costly,  and  compounding  ingredi- 
ents were  at  prohibitive  prices.  Naturally  with 
over  60  per  cent  of  the  crude  rubber  used  coming 
from  the  Eest,  and  with  an  increased  demand,  a  gen- 
eral rise  was  imperative. 

These  high  crude  rubber  prices,  however,  were 
short-lived,  for  in  February  and  March  quantities 
of  rubber  scrap,  notably  automobile  tires,  came  into 
the  market.  Under  improved  reclaiming  processes 
this  surplus  became  crude  rubber,  and  proved  one 
of  the  factors  in  driving  the  price  down  to  a  rea- 
sonably low  figure.  Prices  gradually  dropped  from 
73  cents  for  Para  and  75  for  Ceylon  in  February  to 
63  and  62  respectively  in  July.  Ceylon  reached  57 
cents  a  lb.  in  August,  and  is  a  little  higher  at  the 
present  time.  Para  rose  in  October  on  account  of 
an  unusual  drought  on  that  river. 

The  Year  in  Speed  Events 

The  year  has  been  a  100  m.p.h.  speedway  era. 
All  records  on  speedways  and  road  have  been 
broken,  all  transcontinental  records  have  been  shat- 
tered, and  new  marks  in  fuel  economy  have  been 
made.  In  ten  of  the  events,  100  m.p.h.  or  over  was 
recorded.  This  year  saw  twenty-one  finishers  with 
an  average  of  better  than  100  m.p.h.  in  speedway 
races. 

A  new  24-hr.  record  was  made  by  a  Hudson  Su- 
per-six, which  traveled  1819  miles  in  that  period, 
shattering  the  old  record  by  238  miles,  made  by  Edge 
in  a  Napier  at  Brooklands. 

A  new  transcontinental  record  was  made  by  a 
Hudson,  which  covered  the  San  Francisco-New  York 
trip  in  5  days,  3  hr.,  and  31  min.,  making  the  round 
trip  in  10  days,  21  hr.,  and  3  min.  The  year  wit- 
nessed three  well-planned  and  executed  attacks  on 
the  transcontinental  mark.  Cadillac  opened  the 
drive  in  May,  cutting  the  old  figure,  1  day  and  14 
hours.  In  July  Marmon  cut  this  figure  by  nearly 
2  days,  and  lastly  came  the  Hudson,  establishing  the 
present  record. 


Car  P 

Car  Change  Effective  Car 

Htnlma  .1175  I*..   I  Packard 

Ma»«JI  .  .    Mrclttwrrn.iTW.T  Jolr  I 

J.V.  lower  na  VWtrt'.T  y, 

Rto   $109  lower  Au  J 

175  Won.™*  MrFarlnn.  .  , 

Dart  t»  Au«.   I  „     ,"  . 

»   .  ...  .  ~.  ,  Trwa 

Ford  $JS  to  *M  i 

— lt|V,»  Truck 

Kan,   1300  Sept  1 

Ovvnkl  .  .  $30  on  Haby  (iranrf  Aun.Jf 

f*ajr>n. 

Darnell  |300  Sfft.  | 

_  ITcjnier 

Chalmer.         170  on  Moure*  D«.  1 

ISO  on  eVdan.  -  • 

l70onTown<V  and  Ijmourir*  Mitchell.. 

ralkaaa  M»  Ort.  «  Cadillac 

Kiiw  ISO  Nov.  *  Mack  Truck 

Col.   1100  Jan.    1. 1*17 


rice 

Chang* 

IWSor.Mo.W  225 
B»  "»  Mode!  225 

MOtolllS 

ITS 
linn 
WHO 
ISO 

lacot.itJis 
lion  on 
IIOO 
1140 

1100  to  1350 
$3501.  IMO 


Increases 

Effective         Car  Change  Effective 

ret.    I  lf»|-  Hun*  llf>  Modrl  1M-M  and  D.4-3.1  Jan.  15.1917 

IUMoMD-IM  Jan.  li.  1*17 

  |M  MoH  D  «•« 

J"-  I- |IS  Mol'l  D-M6 
Dee.   1  $35  M»U  I>.6.,; 

n„.    i  Maiw-fl         HO  tntrityi  Modal  and  Road- 

NoT-  KrauMin         timt.ltmodV.  Mv-  1.1917 

»«•    1  Standard  ...    1 10)  »E  iroirl.  Jan.  1.1017 

l)«.  15  _Kvlma  100  MudtJ  Si«  Jan.    1. 111? 

Jan     I.MI7  King  llM^Tvnan.lfniir.pawanarr    Dot.  14.  Wit 

live.    |  t3{£  n|,^C*n  MiwSr^.'cdan 

Jan.    1  1917  s1|nW  ^  a«.p»wne=r  and  a-T*D-  Dec.  1.  191- 

l>c.   1  pawnccr  Uwrinf 

[Jer  (4  $230  «c  >  on  pajnrnsw  redan 

,  ,„,,  Paw  IITOoo  MoVHl  Stratford       Dr».  19l  m* 

Or  II  1 105 
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S.  A.  E.  Adds  36  Standards  in  Year 


1916  Proves  Epochal  Period  in  Society's  De- 
velopment— Horizon  Widens  with  New  Year 


ON  many  occasions  when  writing  of  the  Society  of  Auto- 
mobile Engineers  its  immensely  rapid  progress  has 
been  the  theme.  Year  by  year,  it  seems,  the  pace 
increases,  and  191G  has  been  more  important  to  the  S.  A.  E. 
than  any  which  have  gone  before.  In  fact  it  has  actually 
been  an  epochal  year  for  the  society,  for  it  has  seen  the 
S.  A.  E.  make  its  way  forward  till  it  stood  among  the  leading 
engineering  societies  of  the  world  2  years  and  more  ago.  In 
1916  it  has  amalgamated  with  the  aeronautic  engineers  and 
it  is  extending  its  activities  to  care,  in  a  specialized  way,  for 
tractor  and  marine  motor  engineering. 

Probably  the  biggest  factor  in  bringing  to  pass  the  broaden- 
ing of  the  society's  scope  is  the  work  of  standardization 
accomplished  by  the  S.  A.  E.  in  the  automobile  field  and  the 
obviousness  of  the  immense  amount  to  be  done  in  the  other 
allied  industries.  That  of  the  aeroplane  has  already  been 
begun  and  new  divisions  of  the  standards  committee  will 
soon  spring  into  being  to  look  after  the  other  departments 

As  the  outward  and  visible  sign  of  the  society's  growing 
activities  is  the  change  of  name  to  Society  of  Automotive 
Engineers,  which  will  certainly  be  ratified  at  the  January 
meeting  of  1917.  From  the  automobile  industry,  the  aero- 
plane, tractor  and  motor  boat  industries  have  branched  out 
and  automotive  is  a  peculiarly  happy 
word  to  express  the  wide  field  they 
cover.  Previously  there  has  been 
no  one  word  which  could  be  used 
in  a  generic  sense  to  cover  all  these 
new  allied  industries.  We  are  now 
provided  with  one  and  it  is  likely 
that  automotive  engineering  will  be 
used  in  the  way  it  is  intended 
throughout  the  English-speaking 
world. 

The  enlargement  is  being  accom- 
panied by  a  substantial  increase  in 
membership,  and  the  total  of  2121, 
317  more  than  on  Jan.  1,  1916,  at 
which  the  society  now  stands  will 
certainly  be  much  increased  very 
soon.  Not  only  is  the  broadening 
of  scope  bringing  in  many  members, 
but  it  is  bringing  keen  men,  enthus- 
iasts in  their  Bubject,  into  the  or- 
ganization. The  newer  branches  of 
the  automotive  industry  have  been 
created  by  the  most  active  and  most 
persevering  types  of  men,  men  who 
will  use  the  opportunities  of 
bership  to  the  full. 


Immense  Growth  of  Sections 

There  is  no  better  index  to  the 
much  greater  use  which  the  mem- 
bership is  making  of  the  advantages 
of  membership  than  the  amazing 
change  that  has  taken  place  in  the 
character  of  the  meetings  of  the  sec- 
tions. Two  years  ago  the  Detroit 
section  met  in  a  small  room;  to-day 
it  uses  the  largest  gathering  place  in 


Finally  Accepted  by 
S.  A.  I   in  1916 


JANUARY  MEETING 

1 —  Instruction!   tor   testing    materials  and 
some  new  standard  teat  specimen 

2—  Cone  clutch  flywheel  housing  (bel 
Ing). 

3 —  Basle  of  speed  and  mileage  rating  for 
electric  vehicles. 

4—  License  platea  and  brackets. 

5—  Tire  pump  baaes. 

6 —  Location  of  chaasis  number, 

7 —  Location  of  engine  number, 

8—  Sites  of  hose  connections. 

9 —  Lock  washer  dimensions. 

10—  Forme  for  specifications  and  methods  for 
commercial  teating  of  springs. 

11—  Slits    and    specifications  for 
wires  and  cables. 

12 —  Industrial  truck  tlrea. 

13—  Olameters  of  truck  tires. 

14—  Dimensions  of  truck  wheel 

15—  Standard  weight  definition. 

16 —  Piston  ring  groove  wloths  (part  of  final 
complete  atandard). 

17 —  Location  of  alots  In  hsadlamp  bulbs  (re- 
vised later). 

18 —  Resolution    In   favor   of   42- in.    rule  for 
minimizing  headlamp  glare. 

JUNE  MEETING 

19 —  Standard  nomenclature. 

20—  Series  of  atandard  sixes  of  flexible  metal- 
lic tubing. 

21 —  Headlamp  bracket  dimensions. 
Minimum    height    of    headlamp  above 


1  tl"1' 

24—  Specification   (partial)   for  focussing  de- 

vice. 

25 —  Location  of  headlamp  bulb  slots. 

26 —  Revision  of  bulb  nomenclature. 

27—  Flttlnq  and  wlrlno  of  storage  battery. 

28—  Throttle  lever  rod  ends. 

29 —  Throttle  lever  end  throw. 

30—  Charging    plug    receptacles   for  electric 
vehicles. 

31—  Nickel  ateel. 

32—  New  table  of  phyalcal  tests  of  several 
S.  A.  E.  steels. 

33 —  New  tett  specimen  recommendations. 

34 —  Formula  for  and  tabulation  of  alxes  of 
piston  ring  grooves  (final  form). 

35—  Increase  of  length  of  thread  on  S.  A.  E. 
bolts. 


the  city  and  shows  attendance  at  papers  and  discussions 
equal  to,  or  even  greater  than  the  near  700  members  of  the 
section.  Cleveland  has  shown  similar  growth,  the  rise  of  the 
new  section  being  even  more  rapid,  though  it  has  not  yet 
reached  Detroit's  totals.  The  Metropolitan  section  has  had 
better  gatherings  than  ever,  while  the  Mid-West  section  at 
Chicago  and  the  Pennsylvania  at  Philadelphia  are  growing 
healthily.  Within  the  past  month  the  Buffalo  section  has 
been  created,  and  bids  fair  to  be  soon  among  the  largest,  if 
the  meeting  for  its  formation  may  be  taken  as  any  indica- 
tion. Buffalo  now  having  so  many  aeronautic  engineers  at 
work  within  it  is  likely  to  be  a  place  where  papers  and  dis- 
cussions on  this  phase  of  automotive  engineering  will  be 
common. 

Giving  the  figures  in  order  of  magnitude,  Detroit  has  710, 
of  which  361  are  section  associates;  Cleveland  has  268,  of 
which  122  are  section  associates;  the  Metropolitan  section 
has  235,  sixteen  being  associates;  the  Mid-West  has  seventy- 
six,  with  twenty-six  associates;  Indiana  has  sixty-seven, 
fourteen  being  associates  and  Pennsylvania  forty-five,  with 
twenty-one  associates.  These  associates  are  members  of  the 
sections  only,  and  not  members  of  the  parent  society,  but  it  is 
probable  that  a  majority  of  this  560  men  may  become  so. 

The  work  of  the  standards  com- 
mittee is  about  to  be  reorganized, 
having  now  grown  to  such  dimen- 
sions that  the  old  system  is  develop- 
ing weakness  in  places.  During  the 
year  the  committee  divisions  have 
mostly  been  very  active  and  a  num- 
ber of  difficult  subjects  have  been 
disposed  of.  The  actual  number  of 
new  standards  is  not  large,  but 
those  which  have  been  accepted  are 
mainly  of  a  really  useful  character. 
In  some  respects  the  difficulty  of 
getting  agreement  on  standards  in- 
creases just  as  the  demand  for  them 
grows.  Standards  are  now  being 
worked  out  for  things  which  a  short 
while  ago  were  declared  unstandord- 
izable,  mainly  because  individuals 
who  used  to  be  jealous  competitors 
have  discovered  the  immense  advan- 
tages of  getting  together. 

In  January  K.  W.  Zimmerschied 
resigned  the  chairmanship  of  the 
standards  committee  having,  in  his 
time  <<f  office,  stimulated  the  work 
to  an  enormous  extent  and  by  con- 
stant personal  appeal,  spread  the 
standardization  idea  far  and  wide. 
With  the  appointment  of  A.  Ludlow 
Clayden,  the  chairman  for  1916,  sev- 
eral divisions  were  discontinued  and 
such  work  as  they  had  unfinished 
turned  over  to  other  divisions.  At 
later  dates  there  were  created  the 
tire  and  rim  division,  which  is  now 
proceeding  rapidly  with  the  stand- 
ardization of  pneumatic  tires  and 


ground. 

-Resolution  that  current  reducing  dim 
mers  are  of  no  value  for  glare  reduction. 
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rims  under  the  chairmanship  of  K.  W.  Zimmerachied ;  and 
Ihe  aeronautic  engine  division,  Chairman  Henry  Souther, 
which  has  a  hard  task  before  it  in  getting  order  from  the 
present  chaos  of  aeroplane  engine  detail.  Also  the  nomencla- 
ture committee  was  created  a  regular  division,  also  under 
Mr.  Zimmerschied's  chairmanship. 

Standard  nomenclature  for  every  part  of  an  automobile 
chassis  was  accepted  by  the  society  at  the  summer  meeting 
and  an  illustrated  book  containing  all  the  names  will  probably 
be  published  in  the  spring  of  1917. 

Three  meetings  of  the  standards  committee  have  been  held, 
one  in  April  at  Cleveland;  the  second  at  the  summer  meeting 
on  the  Noronic  and  the  third  at  the  Bureau  of  Standards, 
Washington,  in  October.  The  standards  accepted  at  the  sum- 
mer meeting  are  listed  on  this  page  and  a  number  of  others 
will  be  submitted  to  the  January  meeting  for  acceptance 

Throughout  the  year  the  electrical  equipment  division  has 
been  concerned  mainly  with  matters  relating  to  lamp 
standardization  and  headlamp  glare  and  much  useful  detail 
work  has  been  done,  though  there  has  been  no  settlement 
of  the  glare  problem  in  the  form  of  a  general  resolution. 
The  truck  standards  division  has  been  reorganized  as  to 
composed  entirely  of  engineers  from 
the  chairmanship  of  H.  D. 
The  division  has  been  mainly  concerned  with 
specifications  and  has  been  in  close  touch  with  Washington  on 


this  subject.  Its  most  important  accomplishment  is  the 
formulation  of  a  standard  control  which  will  come  up  for 
acceptance  in  January. 

The  big  work  of  the  engine  and  transmission  division  ha* 
been  the  revision  of  the  engine  test  forms  which  is  now  just 
finished,  and  another  important  work  nearing  completion 
is  a  standard  for  generator  and  starting  motor 
this  being  handled  by  a  sub-committee  of  both  the 
and  transmission  and  the  electrical  equipment  divisions. 

The  miscellaneous  division  has  completed  its  piston  ring 
groove  standardization,  has  examined  with  great  care  and 
finally  reported  as  impossible,  a  standard  speedometer  drive 
and  has  several  recommendations  for  the  January  meeting. 
Steering  wheel  hub  standards,  taper  fittings  for  such  things 
as  fender  irons,  fine  pitch  threads  and  a  number  of  other 
similar  matters  are  in  an  advanced  stage. 

The  ball  and  roller  bearing,  the  iron  and  steel  and  the 
electric  vehicle  divisions  have  proceeded  steadily  and  have 
several  new  standards  to  their  credit.  The  springs  division, 
which  presented  a  voluminous  report  last  January,  has  re- 
cently completed  some  additions,  principally  relating  to  spring 
bolts  and  spring  clips  which  are  nearly  ready  for  acceptance. 
The  research  division  has  devoted  the  whole  year  to  the 
perfection  of  the  recommended  form  of  procedure  for  testing 
a  car  for  fuel  economy  and  acceleration.  Some  tests  of  the 
system  have  been  made  and  further  testa  are  to  be  made 


Automobile  Securities  Quotations  Range  Throughout  the  Year  1916 


A)»i  Rubber  Co  

J.  I.  Cw  T-  M.  Co  

Chalniera  Motor  Co.  com 
Chalmera  Motor  Co.  trfd. 
Chandler  Motor  Car  Co  . 
Chevrolet  Motor  Co.  .  . 

Fiehw  Bodv  Corp  

Fi«k  Rubber  Co.  corn 
Firk  Rubber  Co.  tat  pfd 
Fink  Rubber  Co.  2nd  pfd 
Fireatone  Tire  A  Ruhbcr  Co  run 
Fireaton*  Tire  A  RubW  Co.  pfd 
General  Motora  Co.  com 
CieoeraJ  Motora  Co.  pfd  . 
B.  F.  Goodrich  Co.  com 
B.  F.  Goodrich  Co  pfd 
Goodyear  Tire  A  Rubber  Co.  com 
Goodyear  Tire  A  Rubber  Co.  pfd 

Grunt  Motor  Car  Corp  

Hupp  Motor  Car  Corp.  com. 
Hupp  Motor  Car  Corp.  pfd  . 
International  Motor  Co.  com 
International  Motor  Co.  pfd  . 
Kclly-SpriirKficid  Tire  Co.  com. 
Kelly-Springfield  Tire  Co.  pfd 

KeJeey- Wheeler,  com  

Kel*ey-W  heeler,  pfd  .   

Kevatone  Tire  A  Rubber  Co.  cum  , 
Keyatone  Tire  A  Rubber  Co.  pfd 

I-ec  Rubber  A  Tire  Corp  

Maxaell  Motor  Co.  com . 
Maiwcll  Motor  Co.  l*t  pfd  . 
Maiacll  Motor  Co.  2nd  pfd 
Miller  Rubber  Co.  com  . 
Miller  Rubber  Co  pfd  .  . 

Mitchell  Motor*  Co  

Packard  Motor  Car  Co.  rom  . 
Packard  Motor  Car  Co.  pfd 

National  Auto  Corp   

Paiije-Deltoit  Motor  Car  Co 
Peerleat,  Truck  A  Motor  Corp 
Pi*1a»c  Ruhlwr  Co.  era 

Portage  Rubber  Co.  pfd   

Regal  Motor  Cor  Co  pfd 
Reo  Motor  Car  Co 
Ren  Motor  Truck  Co 
A.  O.  Smith  Corp 
A.  O  Smith  Corp  . 
Saxon  Motor  Car  Corp 

Spicer  Ufa  Co   

Springfield  Body  Corp.  ci.in 
Sprintrrirhl  Flodv  Corp.  pfd     .  . 
Smith  Motor  Truck  Co.       .  . 
Hteaart  Warner  Speedometer  Corp. 
Stf«urt  Wiirner  Sncedi .meter  Corp 
fttiidchakrr  Corp.  com 
Studebakcr  Corp.  pfd 
Stutl  Motor 


Sainchait  Tire  A  Mulder  Co 
United  Motors  Corp  

V.  S.  Ruhbcr  Co.  com 
V.  fl.  Rubber  Co.  pfd 

While  Motor  Co   

Willv»-i  Hetland  Co.  com  . 
WUIy-Overland  Co.  pfd  


Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

71  4 

71 

6*4 

66 

66 

64 

86 

85 

7* 

86 

86 

86 

120 

130 

158 

ISO 

160 

•160 

100 

90 

09 

97 

96 

99 

132 

iii" 

164 

-  . 

ire' 

108 
2M 

730 
112 
486 
112 
714 
lit) 
338 
114 


23 
38 
74  X 
Ml 


735 
112 
477 
114 
72  * 
113 
342 
tin 


22 
3.1 
71 
96 


745 
113 
480 
113 

72  4 

Uo 

112 


20 
35 
74  H. 
96 


800 
114 
400 
1114 
734 
114 


116 


10 
20 

liN 

as 


830 
113 
431 
1164 
7.1« 
11.1 

ii 


8*0 
112 
470 
1124 

73 

11.14 

230 
lOtlH 
9 


in 

22 
74 
or 


12 
IS 
69 
95 


094 

45 

44 

664 

ii 

804 

814 

824 

884 

86 

85 

77 

KM>  . 

86 

874 

86 

B 

494 

M 

60 

674 

64 

574 

544 

2«0 

27.1 

236 

2H6 

300 

300 

200 

220 

113 

1134 

112 

1134 

115 

115 

104 

105 

67 

66 

1624 

170 

ir» 

in.1 

204 

190 

168 

165 

102 

102 

100 

100 

100 

100 

100 

100 

7i6' 

ms' 

600 

756' 

980 

"is  ' 

'•15  ' 

38  H 

26 

26 

20 

20 

24 

23 

24  '  i 

70 

M 

70 

75 

86 

85 

113 

1  '.n 

102 

107 

■Of, 

108 

1074 

1074 

115 

160 

114 

13 

10 

20 

20 

20 

17 

17 

2.1 

27  M 

26 

28 1  i 

37 

374 

374 

3H 

32 

34 

334 

:i- 

44  4 

404 

434 

ia.4 

•  .  •  .  • 

'734 

78' 

76" 

'»" 

77 

844 

88 

864 

87 

M\ 

88 

.-<„._ 

108 

10s 

10(1 

109 

109 

109 

1534 
110 

146 

109 

it! 

120 
108 

35* 

1.17 
107 

>  .  «  .  • 

is 

87" 

•  a  ■  *  * 

874 

88 

84 

83 

83 

684 

694 

64  4 

•un- 

" 524 

504 

514 

.12 

1074 

ion 

109 

106 

109 

iosh 

494 

i°4 

51 

494 

514 

53 

221 

Vli- 

229 

210 

219 

277 

110 

104 

10* 

1024 

106 

HMN 

120 

103 
109 
126  4 
109 

624 

43 
85 
69 

63  4 
108 

64 

"4 


10s 


120 

117 
100 
1254 
in?'  . 

66 

•  -»< 

or, 

004 

604 

lit  M 

ilH 

104  4 


154 

96 

B" 
2.10 

104 

66 
160 

95 

'si' 

26 

160 

160 
18 
><•, 
»<<. 


'si' ' 
120 

iisU 

109 
1304 
107  4 

66 

42 
»:> 
674 

n 

113 
64  V 


424 

894 

87 

554 
250 
108 

64 
170 

95 

424 

ml 

24 
174 
173 

17 

434 


si  I 

101  1 
92 
120 


113 
109 
136 
111 

68 

12 

86 
66H 

61 
1114 

.17 


384 

Ik 
266 
107 

69 
173 
101 

404 

38 

25 
K5 
173 

25 

454 


43 

964 

78 

474 

90 
120 

«4 
106 
109 
124 
1094 

66 

42 

86 

614 

654 
1124 

64 

8« 
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Financing  a  Feature  of  the  Year 

Many  New  Companies  Formed.  Important  Mergers 
Consummated  and  Rearrangement  of  Finances  Effected 


New  Companies 

A.  B.  C.  Starter  Co..  Detroit,  Mich.  Capi- 
tal $150.000 — A.  B.  C.  Ford  starter — Jan. 

Jordan  Motor  Car  Co.,  Cleveland.  Ohio. 
Capital.  $$00,000 — Jordan  cars — Jan. 

Liberty  Motor  Car  Co,  Detroit.  Mich.  Cap- 
ital, $400,000— Liberty  car— Feb. 

Harding  Motor  Car  Co..  Cleveland.  Ohio. 
Hunting  Twelve— Jan. 

Columbia  Motors  Co..  Detroit,  Mich.  Co- 
lumbia car— Feb. 

American  Motors  Corp.,  Plalnfletd,  N,  J 
Capital,  $1.250,000 — American  car — Feb. 

States  Motor  Car  Mfg.  Co .  Kalamazoo, 
Mich.  Capital,  $600.000 — States  car— 
Feb. 

Castalumlnum  Body  Co,  Detroit,  Mich. 
CapUaU     $10..000_Alu„,num  bod.— 

Fergus  Motors  of  America,  New  York.  Cap- 
ital, $2.000,000 — Fergus  car — March. 

Roto  Motor  Co.,  Hannibal.  Mo.  Capital, 
$$50,000—  Roto  truck— March. 

Twin  CUy  Four  Wheel  Drive  Mfg.  Co.,  St 
Paul.  Minn.  Capital,  $1.000.000— Trucks 
— March. 

Perlman  Rim  Corp.,  New  York.  Capital. 

$10,000,0*0—  Demountable  rims — March 
Covert  Gear  Co..  Lockport,  N.  Y.  Capital. 

$1.000,000 — Trucks  and  tractors — April. 


Cnlon  Products  Co  ,  Itockford.  III. 
$200.or- 


Sept 


000— Parts  and 


000,  divided  into  $»2.6O0,00O  I 
$20,000,000  non-voting 


Ucrp,tI.n5?0.0^eTrire^-M8.rc{j°Ul"-  "° 
Premier    Motor   Corp.,    Indianapolis.  Ind. 

Capital,  $2,500.000 — Premier  car — April. 
Rournonvltle    Motors    Corp.,    New  York. 

Bournonvllle  rotary  valve  motors — April 
Day-Elder  Motors  Co  ,  Newark,  N  .J.  Capi- 
tal, $100,000 — Day-Elder  trucks — April. 
J.  A  D.  Tire  A  Rubber  Co ,  Charlotte,  N.  C 

Capital,  $500,000 — J.  A  D.  Urea— April. 
Kerosene  Carbureter  Co.,  Pittsburgh,  Pa 

Han-quo  kerosene  carbureter1 — April. 
Ohio  Gas  Generator  Co.  Columbus.  Ohio 

Webber  kerosene  vaporiser — April. 
Warner  Lens  Co.  Chicago,   III  Warner 

glass  lens — April. 
United  Motor  Fuel  Corp  ,  New  York  Capi 

tat.  $25.000— Gasoline— April 
Essex  Motor  Truck  Co,  New  York.  Cap! 

tal,  $$00,000— Ranler  truck— June. 
R.  8.   E.  Co..   Philadelphia.  Pa  Capital 

$5,000,000—8.  8.  E  car — June. 
Comet  Automobile  Co..  Rockford.  III.  Capi- 
tal, $1,000.000 — Comet  car — June. 
Hlgrade  Motors  Co..  Buffalo.  N.  Y.  Capital. 

$250.000 — Hlgrade  truck — June. 
Gillette  Motor  Co.,  Mlshnwaka,  Ind. 

rotating  sleeve  motor — July. 


d  Motor  Car  Co,  Detroit.  M 
tal.  $500.000— Aland  car— July 
Nash  Motors  Co,  Kenosha,  Wis  Capital. 

$24,999,500— Jeffery  car— July. 
Enger   Motor  Car  Co,   Cincinnati.  Ohio 

Capital,  $4,000.000 — Enger  car — Aug. 
Phlanna  Motor  Co,  Newark,  N.  J.  Capi- 
tal, $500.000 — Phlanna  car — Aug. 
General    Engineering   Co,    Detroit,  Mich 
Capital,    $200,000 — Doble  steamer — Aug 
Metropolitan  Motors,  Inc.,  New  York.  Cap- 
ital, $1.000,000 — White  8tar  truck — Aug 
Westward    Tire    A    Rubber    Co,  Warren, 
Ohio    Capital,  $1.500.000— Westgard  tire 
— Aug. 

Parker  Collapsible  Rim  Corp,  Cleveland, 

Ohio     Capital,  $500,000— Rim.'*—  Aug. 
Iowa  Rubhcr  Tire  Co.  Davenport.  Iowa. 

Capital,  $1.000,000— Tires— Aug. 
A.    Howard    Co.   Gallon,    Ohio.  Capital. 

$500.000 — Howard  car — Sept. 
Auto   Crank   Shaft   Corp,    Detroit,  Mich 

Capital.  $1,000.000 — Crankshafts — Oct. 


ent  Motors  Corp, 

jdd  Wheel  Corp, 
tal.  $2."  " 


N.  J. 

Pa.  Capl- 


Eastern  Motors  Syndicate,  Hurtford.  Conn 
Charter  Oak  car— Oct. 

Harroun  Motor  Corp,  Detroit,  Mich.  Capi- 
tal. $10.000.000 — Harroun  car — Sept. 

Cook  Attachment  Patents,  Inc.,  New  York 
Capital,  $10.000 — Issues  licenses  on  Cook 
patents— Sept. 

United  Truck  A  Equipment  Co,  Detroit, 
Mich.  Capital,  $400.000 — to  operate 
United  Motor  Truck  Co. — Oct. 

Olympian  Motors  Co,  Pontlac,  Mich.  Capi- 
tal. $1.000,000 — Olympian  car — Oct. 

Pilgrim  Motor  Co,  Portland,  Me  Capital, 
$750,000— Pilgrim  car — Oct. 

Emerson  Motors  Co,  New  York. 
$10.000,000— Emerson  car — April. 

Dey  Electric  Corp,  New  York, 
electric  car — Nov. 

Loiter  Bros.  Co.,  Cleveland,  Ohio.  Capital. 
$10,000,000 — Automobile* — Nov. 

Brunswick  M.  C.  Co,  Newark,  N.  J  Capi- 
tal, $500,000 — Brunswick  car  ' 

Sterling  Automobile  Mfg.  Co  . 
Conn.  Ams — Sterling  car — Nov. 

Wlnther  Motor  Truck  Co,  Kenosha.  Wis. 
Capital.  $JJ0.000— Wlnther  truck— Nov. 

Ball  *  Ball  Carbureter  Co,  Detroli 
Capital.  $20,000-Rall  A  Ball  caj 
— Nov. 

A.  C.  Axle  Mfg.  Co,  Philadelphia,  Pa.  Cap- 
ital, $1.000,000— Compensating  driving 
axle — Nov. 

Electro-Pneumatic  Gearshift  Corp,  Pitts- 
burgh, Pa.     Electro-pneumatic  gearshift 

— Dec. 

Duryea  Motors,  be,  Wllkes-Barre,  Pa. 
Capital,  $4.000.000 — Duryea  Gem — Dec 

Capltal.  $100,000 


Refinancing 

Sluts  Motor  Car  Co.  of  America.  Indian- 
apolis. Ind.  (old  name  Stulx  Motor  Car 
Co.).    Capital.  125,000  shares,  n.p.v. 

Mitchell  Motors  Co.,  Racine,  Wis.  (old  name 
Mltchell-Lewls  Motor  Co.)  Capital. 
125,000  shares,  n.p.v. 

Scrlpps- Booth  Co  .  Detroit.  Mich,  reorgan- 
ized.   Capital,  $1,000,000. 

Portage  Rubber  Co,  Barbcrton.  Ohio  Cap- 
ital Increased  from  $1,250,000  to  13,- 
000,000. 

8tromberg  Carbureter  Co  of  America,  Chi- 
cago,  111    (old   name  S 
Devices   Co).  Capital 
$50,000  to  $S,0OO,000. 

Rcnubllc   Motor  Truck   Co.   Alma,  Ml 
Capital    Increased    from    $1152.219  9* 
$1,512,500. 

Redden   Motor   Trurk   Co,  Detroit. 
Recapitalised  at  $500,000 

Enger  Motor  Cur  Co,  Cincinnati.  Ohio  (old 
name  Frank  J.  Enger  Co.).  Capital, 
$4,000,000,  divided  Into  $1,000,000  7  per 
cent  pref.  and  $3, 000,000  common 

Alliance  Tire  Co,  Alliance,  Ohio  Capital 
Increased  from  $150,000  to  $850,000. 

Pennsylvania  Rubber  Co.  Jeannette,  Pa 
Reincorporated  with  capital  of  $8,000,000 
Previous  capital  $2,000,000. 

Polack  Truck  Tyre  Corp,  Bridgeport.  Conn, 
(old  name  Polack  Tyre  A  Rubber  Co.) 
Capital.  100.000  shares,  n.p.v. 

Abbott  Corporation.  Detroit.  Mich  (old 
name  Consolidated  Car  Co.)  Capital  In- 
creased from  $500,000  to  $1,250,000. 

Torbenson  Axle  Co.  Cleveland,  Ohio  (old 
name  Torben*on  Oear  A  Axle  Co.).  Cap- 
ital, $1.750.noo,  divided  Into  $1,000,000 
preferred  and  $750,000  common. 

McFarlan  Motor  Corp .  Connersvllle.  Ind 
(old  nam*  McKarlnn  Motor  Co.).  Capi- 
tal. $3,000,000. 

General  Motors  Corn,  New  York  (old  name 
General  Motors  Co  )     Capital.  $102,800.- 


i>  per  cent  cumulative. 
Cleveland.  Ohio.    Capital  Issue 
000  7  per  cent  cumulative  pre- 


w*v,vvv,vv 

ferred  is 
Win  ton  Co.. 
of  $1,500.0 
ferred. 

Graram-Bernsteln  Motor  Truck  Co,  Lima. 
Ohio  (old  name  Gramm-Bernsteln  Co.). 
Capital.  $4,000,000.  divided  Into  $3,000,000 
nd  $1.000000  preferred. 

 ..re  A  Rubber  Co,  Akron.  Ohio. 

i  of  $5,000,000  new  preferred  at  $  per 


:upe«     raj  J  .',  .Mafia. 

>m    115.000,000  to 
ital,  $7  500,000  first 
second  preferred. 


bber  Co,  Akron,  Ohio,  reorganised, 
d  increased  from  $200,000  to  $400.- 
000  preferred. 
Flak   Rubber   Co,   Chlcopee   Falls,  Masa. 
Capital    increased  from 
$38,600,000.    New  capital, 
preferred,  $5,000000 
$12,000,000  common. 
Hydraulic    Pressed    Steel    Co.,  Cleveland. 
Ohio,    issue  of  $1,000,000  7  per  cent  cu- 
mulative preferred. 
National  Motor  Car  A  Vehicle  Corp,  In- 
dianapolis, Ind.  (old  name  National  Motor 
Vehicle  Co.).    Capital.  52,000  shares  at 
$42.50  per  share. 
Itaybeaios  Co,  Bridgeport,  Conn,  (old  name 
Royal    Equipment    Co.).     Capital,  $1,- 
500.000. 

Manhattan  Electrical  Supply  Co,  New  York 
(no  change  In  name).  Capital,  $5,000,000 
First  preferred,  $1,600,000,  7  per  cent 
cumulative.  Second  preferred,  $500,000, 
7  per  cent  cumulative.  Common.  $$.- 
000,000. 

Internationa]  Motor  Truck  Corp,  New  York 
(former  name  International  Motors  Co.). 
Capital,  $7,372,790.  71.042  shares.  p.T. 
$100.    63.8311  shares  n.p.v. 

Plerce-Arrow  Motor  Car  Corp,  Buffalo, 
N.  Y.  (old  name  Plerce-Arrow  Motor  Car 
Co.).  Capital,  100,000  shares  *  per  cent 
convertible  preferred  250,000  shares  of 
common,  n.p.v. 

Monitor  Motor  Car  Co,  Columbus.  Ohio 
(old  name  Cummlns-Monltor  Co.).  Capi- 
tal, $10,000. 

Emit  Grossman  Mfg  Corp,  New  York  (no 
change  In  name)  Capital,  $320,000 
First  preferred.  $ir,0.0uu.  Second  pre- 
ferred. $160,000.  Common.  10.000  shares. 
n.p.v. 

Smith  Motor  Truck  Corp,  Chicago,  III.  (old 
name  Smith  Form-A-Truck  Co),  Capital, 
20,000  shares  of  x  per  cent  cumulative  ana 
convertible  preferred;  1,200.000  shares  of 
common,  p.v.  $10. 

Duplex  Truck  Co.,  Lansing,  Mich,  (old 
name  Duplex  Power  Car  Co.).  Capital, 

$1,000,000. 

Empire  Tire  A  Rubber  Corp,  Trenton,  N.  J. 

(old  name  Empire  Rubber  A  Tire  Corp.). 

Capital.  $8,000,000.    Preferred.  $1,500,000 

7  per  cent  cumulative  convertible.  Com- 
mon, $4,500,000,  common  p.v.  $10. 
Knickerbocker  Motors,  New  York  (old  name 

Knickerbocker  Motor  Truck  Mfg.  Co.). 

Capital,  $500,000  all  common,  p.v.  $10, 
Kokomo  Tire  Co,  Kokomo.  Ind.  (old  name 

Kokomo  Rubber  Co.).     Capital,  100,000 

shares,  n.p.v. 
Four  Wheel  Drive  Automobile  Co  ,  Cllnton- 

vllle.  Wis.    Capital  increased  from  $250,- 

000  to  $500,000. 
Kelsey  Wheel  Co,  Detroit,  Mich.  Capital 

Increased  from  $1,000,000  to  $1,500 
Ogren  Motor  Works.  " 

name  Ogren  Motor 

$l.<M(i.0«0.  from  $23,000. 

^M'ttsed  Fr°om  »  to^t 
000.000. 

M.  A  S.  Gear  Co,  Detroit,  Mich.  Capital 

increased  from  $1,000,000  to  $1,750,000. 
Hurlburt  Motor  Truck  Co,  New  Yo  " 

$  JSO.foTT'per  TeV 
common. 

Lancaster  Tire  A  Rubber  Co,  Lancaster. 
Ohio  (old  name  Mldgley  Tire  A  Rubber 
Co.).  Capital  Increased  from  $550,000  to 
$$50,000. 

Goodyear  Tire  A  Rubber  Co,  Akron.  Ohio 
Capital  Increased  to  $50,000,000.  $25.- 
000.000  preferred  :  $25,000,000  common 

Packard  Motor  Car  Co,  Detroit.  Mich 
Capital  Increased  to  $21,000,000.  Pre- 
ferred. $8,000,000;  common.  $21,000,000 

Garford  Motor  Truck  Co  .  Lima.  Ohio  Cap- 
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Ital  Increased  to  $6,000,000.  Common. 
t2,I>00.000;  preferred,  $2,000,000. 

Autocar  Co,  Ardmore.  Pa.  Capital  In- 
creased from  $300,000  to  $1,SOO,000. 

Auto  Body  Co.,  Lansing,  Mich.  Capital  ln- 
irniKMi  from  $auu,0uu  to  $1,000,000. 

Republic  Motor  Tr.uck  Co.,  Alma,  Mich. 
Capital  Increased  from  $2(0,000  to  $1,- 
000,000. 

Elgin  Motor  Car  Corp.,  Chicago,  III.,  Capi- 
tal Increased  from  $1,000,000  to  $$,- 
500.000.  . 

McCord  Mfg.  Co..  Detroit,  Mich.  Capital 
Increased  from  $1,000,000  to  $2,500,000. 


Capital- 
pref. 


-$.1,000,000  7  per  cent  cumulative 
200,000  shares,  n.p.v. 


uunmv  Auto  Truck  Co.,  Cadillac,  Mich. 
Capital  increased  from  $100,000  to  $200,- 
000. 

Willys-Overland  Co.,  Toledo.  Ohio.  Capital 

Increased  from  $25,000,000  to  $75,000,000. 

$50,000,000  common.    $25,000,000  pref. 
Wyman  A  Gordon  Co.,  Worcester,  Mass.  ( no 

change  In  name).    Capital  Increased  to 

$3,000,000. 


Mergers 


Mutor  Products  Corp..  Detroit,  Mich. 

Includes:   Rands  Mfg.  Co.,  Detroit. 
Vanguard  Mfg.  Co.,  Detroit. 
Diamond  Mfg.  Co ,  Detroit. 
Universal  Metal  Co,  Detroit. 
Superior  Mfg.  Co  .  Ann  Arbor,  Mich. 
Capital — 100,000  shares,  n.p  v. 
Fisher  Body  Corp.,  Detroit.  Mich. 
Includes:  Fisher  Budy  Co..  Detroit. 
Fb-her  Closed  Body  Co.  Detroit. 

Co.  of  Canada.  Ltd..  Wal- 


Body  Co 
lie.  Ont. 


Elgin  Motor  Car  Corp..  Chicago,  III. 

Includes:    New  Era  Motor  Car  Co.,  Jollet. 
111. 

Willys-i  iverland.  Ltd.,  Toronto,  Ont. 

Includes:     Willys-Overland   of  Canada, 
Toronto. 
Russell  Motor  Car  Co..  Toronto. 
Edmunds  &  Jones  Corp.,  Detroit,  Mich. 
Includes:     Edmunds  &  Jones  Mfg.  Co.. 
Detroit. 

Canndlan  Lamp  k  Stamping  Co, 
Chicago  Electric  Mfg.  Co..  Chicago 
Capital— $1,000,000  of  7  per  cent  pref.  . 
5000  shares  of  common. 
Corcoran-Vlctor  Co.,  Cincinnati,  Ohio. 
Includes :  Corcoran  Lamp  Co.,  Cincinnati. 
Victor  Lamp  Co.,  Cincinnati. 
Victor  A,uto  Parts  Co.  Cincinnati. 
Capital— $2,200,000.     $750,000  pref.  $1.- 
600.000  common. 
United  Motors  Corp..  New  York 

Includes:  Pcrlman  Rim  Corp..  New  York 
and  Jackson,  Mich. 
Dayton  Engineering  Laboratories  Co, 

Dayton.  Ohio. 
Remy  Electric  Co.,  Anderson,  Ind. 
Hyatt    Roller    Bearing   Co..  Newark. 
N.  J. 

New  Departure  Mfg.  Co.,  Bristol,  Conn. 
Lovell-McConnelt    Mfg.    Co.,  Newark. 
N.  J. 

Harrison    Radiator    Corp.,  Lockport. 
N.  Y. 

Houk  Mfg.  Co..  Buffalo. 

Brown- I.lpe-Chapln      Co.  Syracuse, 

N  Y. 

Capital     1.200,000  shares  n.p  v. 


Steel  Product*  Co..  Cleveland,  Ohio. 

Include*:   Steel  Products  Co..  Cleveland 
Michigan  Electric  Welding  Co..  Detroit. 
Metals  Welding  Co,  Cleveland. 
Capital— $4,000,000. 
Signal-' ^mmeice  Motor  Truck  Co  ,  Detroit. 
MIcU. 

Inciurl-«:    Signal  Motor  Truck  Co..  De- 
troit. 

Commerce  Motor  Car  Co.,  Detroit. 
Capital — (00,000  shares,  n.p.v. 
Kelsey  Wheel  Co,  Detroit,  Mich. 

Includes:    Kelsey  Wheel  Co.  Detroit 

Kelsey  Wheel  Co.,  Windsor.  Ont. 

Herbert  Mfg.  Co.,  Detroit. 
Capital — $13,000,000.     Pref  .  $3,000,000  7 

per  cent  cumulative.    Common.  $10.- 

000.000. 

H.  J.  Kw-hlcr  Motors  Corp  .  Newark,  N.  J. 
Includes:  H.  J,  Koehler  &  O.  Co,  Ncw- 

L.*E  Schlotterback  Mfg.  Co..  Newark. 
Capital — $425,000. 
Perfection  Tire 
Includes:  Perfect 
Fort  Madison. 
Perfection  Tire  A  Rubber  Co..  Ltd. 
Champion  Auto  A  Equipment  Co. 
Velle  Motors  Corp.,  Mollne,  III. 

Includes:    Velle  Motor  Vehicle  Co. 
line. 

erlng  Co.,  Moline. 


Cleveland,  Ohio, 
on  Spring  Co  ,  Clrve- 


i,vvu. 

A  Rubber  Co.,  Chicago.  111. 
rfectlon  Tire  &  Rubber  Co.. 


Mo- 


Velle  Engin 
Capital — $2.00 
Standard  Parts 
Includes:  Pel 
land. 
Standard  \ 


000. 


Capital— $35,000,000. 
7  per  c 
000,000. 


Co..  Cleveland. 
Pref.  $10,000,000 
$25.- 


Automobile  Registrations  for  First  6  Months  of  Past  5  Years 

Stale  or  Territory  1912  1913  1914  1915 

Alabama    3,970  5.170  7.500  11.S00 

Ariiona   8,086  1,037  4,104  5.426 

Arkansas  3,366  3.000  4,695  7,200 

California  78,603  108. 1M  107,173  138,600 

Colorado   11,083  9.300  16,500  21,388 

Connecticut.  15,400  19,1X15  24,530  34,199 

Delaware   1,780  2,118  2.608  4,135 

District  or  Columbia  10,000  10.829  14,961  8,500 

Florida.    4,864  K,3«l  9,578  12,493 

Cviirgia  15,900  21,210  19.000  22,150 

Mario  4,080  2,700  2,588  5,928 

Illinois  47,101  76,039  115.000  151,832 

Indiana  46,826  61.712  56,500  81 .208 

Iowa    38,000  65,601  S8.557  117.407 

Kansas   9,917  27,000  39  889  59.485 

Kentuckv  3 , 500  8,256  6,376  14,830 

Uuisiana    6,067  6,808  2,500  4,000 

Maine    16,835  8,540  12,000  I6.S65 

Maryland.    9,100  12,355  18,248  25,732 

Massachusetts    42,(K)I)  52,193  64,717  76.168 

Michigan  .    34,588  47.19%  65,517  93.669 

Minnesota-    25.000  39,000  61,9,50  82,000 

Miiwissippi  1,800  3,fXK)  1,500  S.500 

Missmri  .    20,579  32,088  45,147  64,460 

Montana  3,329  3,759  3,181  11.000 

Nebraska  28,791  42,451  55,989  60,000 

Nevada   720  823  1,265  1.190 

New  Hampshire   5,000  6,023  8,206  10. 422 

New  Jersey  12.632  30,008  50.002  58,179 

New  Mexico    1,889  1,500  2,416  3,695 

New  York  92,107  110,61s  140,853  185,767 

North  Carolina   5,000  8,678  11.600  16.315 

North  Dakota.  .  7,900  8,697  15,020  24.000 

Ohio  56,000  74,625  105.  (KM)  152,950 

Oklahoma  4,059  8. 01K)  4.01X1  25.000 

Oregon   8,872  11.929  14,629  20,419 

Pennsvtvnnia   52,257  68,488  109.174  128.062 

Khode  Island   6,517  6,173  11,000  15, IKK) 

South  Carolina   8,366  10,500  12,975  16,000 

South  Dakota  13,492  10,913  16,200  2-2,700 

Tennessee..  7,461  12.200  17.2.S2  24,951 

Texas  20,588  38,000  70. (KM)  72,433 

Utah  2,290  3.299  5,396  6,615 

Vermont.  3,632  4  655  6,548  9,489 

VirRinia  4,797  7,409  11,612  17,799 

Washington    10,589  20  (KM)  20,636  35, (MK) 

West  Virginia  2,244  9,249  6,158  12,000 

Wisconsin  21,888  29.750  45,000  70,490 

Wyoming   2,328  4,478  2,034  3,262 

Total   866,384         1 , 157.616         1,537,307  1,070,803 


1916 

19,977 
9,743 
12.300 
1S7.519 
38,000 
15.731 
5,438 
5 . 26% 
25,0(K) 
31,259 
10.909 
203,757 
116.121 
169  55S 
89.223 
24,728 
13,594 
21.027 
26,80% 
105,488 
132.000 
122,000 
16.500 
83,742 
19.580 
80,959 
3,900 
14,837 
75,420 
6.226 
259, 105 
24.460 
669 
208.705 
46. 000 

2ti.no 

189.082 
19, 127 
Is,  (KM) 
37,210 
26,437 

105,000 
10,729 
12,272 
31,272 
14,607 
15,771 
99.000 
5,900 

2,932,455 
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1916— A  100  M.  P.  H.  Speed  Era 

All  Records  Broken— 106.71  M.  P.  H.  Reached— 
Three  New  Speedways — Resta  Champion  Driver 


THE  year  1916  will  be  recorded  as  a  year  of  high  speed 
contests  on  track  and  road.  With  the  exception  of  the 
300-mile  race  at  Indianapolis,  Decoration  Day,  when 
Rcsta's  average  was  83.99  m.p.h.,  as  compared  with  89.84 
m.p.h.,  made  by  De  Palma  in  1915,  all  speedway  records 
were  broken.  An  average  of  88.62  m.p.h.  was  recorded  at 
all  of  the  speedway  races.  In  the  fifteen  championship  award 
events  an  average  speed  of  92.45  m.p.h.  was  made.  In  ten 
of  the  speedway  events  this  year,  100  m.p.h.  or  over  was 
recorded.  Whereas  last  year  but  seven  drivers  attained  a 
speed  of  better  than  100  m.p.h.,  1916  saw  twenty-one  finishers 
with  an  average  of  better  than  100  m.p.h.  The  fastest  race 
of  the  year  was  the  20-mile  Coney  Island  Cup  Race,  New 
York,  on  May  13,  in  which  Aitken  averaged  106.71  m.p.h. 
Aitken  also  has  the  honor  of  recording  the  long  distance 
record  of  105.95  m.p.h.  for  100  miles,  and  104.83  m.p.h.  in  the 
250-mile  Astor  Cup  Race,  New  York,  Sept  30.  Both  the 
Vanderbilt  Cup  and  Grand  Prize  road  races  were  featured  by 
new  records  of  86.98  and  85.55  m.p.h.,  respectively. 

498  Starters  in  37  Events 

This  year  there  were  498  starters  in  the  thirty-seven 
races  with  238  finishers.  Last  year  333  cars  started  in 
twenty-two  races  and  137  finished.  Out  of  twenty-seven  races 
on  speedways,  and  including  the  Vanderbilt  and  Grand 
Prize  road  events,  Aitken  finished  first  in  seven,  Resta  in  six, 
De  Palma  in  four,  Rickenbacher  in  three,  Wilcox  three,  and 
Mulford,  D'Alene  and  Cooper,  one  each.  D'Alene  and  Cooper 


took  second  three  times  each,  and  Hughes,  Milton,  Lewis, 
Rickenbacher  and  Aitken  each  finished  with  two  seconds  to 
their  credit.  Lewis  entered  more  races  than  any  other 
driver,  having  participated  in  twenty-one  events  and  plac- 
ing in  twelve.  Rickenbacher  entered  nineteen  races,  took 
three  firsts,  two  seconds,  two  thirds,  one  fourth  and  was  un- 
placed in  eleven.  Resta  enjoyed  the  distinction  of  winning 
every  event  in  which  he  finished. 

$243,781  in  Prize  Money 

The  distribution  of  prize  money  this  year  was  lower 
than  in  1915,  a  total  of  $213,781  being  given  in  twenty-five 
of  the  main  speedway  events,  and  the  two  big  road  events,  the 
Vanderbilt  and  Grand  Prize.  This  compares  with  $282,000  in 
1915.  Of  this  total,  Dario  Resta,  the  champion  driver  of  the 
year,  received  $44,400  in  prize  money,  $5,000  of  the  Goodrich 
and  $2,000  of  the  Bosch  prize  money  and  the  $1,000  silver 
trophy  of  the  latter.  Aitken,  who  finished  second  in  the 
championship  award,  received  $30,206  in  prize  money.  Rick- 
enbacher was  third  with  $20,050,  while  De  Palma  won  $15,454 
and  D'Alene,  $15,394.  These  five  were  the  only  drivers  to 
win  in  excess  of  $10,000.  By  winning  fourteen  firsts  the 
Peugeot  won  first  honors  for  the  year.  Three  new  speed- 
ways were  opened  in  1916  at  Kansas  City,  Cincinnati,  and 
Uniontown.  The  latter  is  a  1%-mlle  board  track.  The 
Kansas  City  speedway  ia  a  ltt-mile  dirt  track.  Cincinnati 
opened  a  2-mile  board  oval;  and  Uniontown,  Pa.,  a  lVfe-mile 
board  track. 


Records  in  1916  Speedway  and  Road  Races 


Harney  Oldlleld.  driving  the  Christie, 
broke  the  speedway  record  in  the  Vcnturii 
trophy  race  on  the  A»cot  speedway  March 
19,  turning  a  hip  In  45  sec  tint 

Hob  HuriiKwi,  drlviiiK  a  Peugeot,  from  a 
standing  start,  made  a  lap  In  5S  1/5  sec, 
which  made  a  new  rocord.  Tills  was  also 
at  the  Ascot  speedway.  March  19. 

John  Aitken,  driving  a  Peugeot,  estab- 
lished it  new  world  >  record  In  the  20-mlle 
event  at  Shecpshead  Buy.  May  13  His 
time  was  11:15.  or  at  an  average  speed  of 
1 06. 7 1  m.p.h.,  lowering  the  record  made  by 
Kesta  on  the  same  track  In  1S15,  namely, 
11  :40.92. 

It.  It.  l>ufT  wt  amateur's  st«.cdway  lap 
record  of  94  m.p.h.  on  Chicago  speedway. 
May  SI. 

Barney  Oldfiold.  driving  his  Christie,  cir- 
cled the  Chicago  speedway  In  1  min  J-Ti 
wee.  or  at  113  m.p.h. 

Iinrlo  Kesta  set  new  record  fnr  Chicago 
st>ec<lway,  June  It,  his  time  being  3  hr.  2 
min.  31. «l  sec.  for  the  300-mile  event,  or  at 
a  si>eed  of  9S.61  m.p.h.  Kesta  also  broke 
the  record  made  by  Porporato  last  year  for 
11)0  miles,  which  was  1  hr.  28  nee.,  his  time 
being  5*  min.  34  7  sec.  Pesta  bettered  his 
time  or  2  hr.  2  min.  17  see.  for  200  miles 
last  year  by  a  second. 

June  10  rtalph  De  Palma  established  a 
new  American  record  for  distance  covered 
in  1  hr..  driving  on  a  speedway  track,  when 
In  the  60  min  ho  covered  93  72  miles.  The 
record  »»f  made  on  the  Chicago  speedway 


Iwtween   qualifying   trials   for   the  annual 

derby. 

In  a  dual  meet  with  Ralph  l>e  Palma  at 
the  Chicago  speedway,  June  lt>,  Darlo  Kesta 
established  new  American  records  for  10. 
21  and  50  miles.  Ills  murk  of  96  m.p.h 
for  the  r»o-mlle  broke  the  record  of  fi»  S7 
m.p.h.  set  by  Chrlstlaens  In  1914  The  new 
records  for  the  10-milc  and  24-mile  are 
102,5  and  10M  m.p  h.  respectively. 

Marry  Hurt*,  driving  a  llouk  Special, 
broke  the  mile  record  for  cars  under  2*1 
en  in,  when  ho  turned  the  mile  oval  at 
A  wot  in  54  see..  June  27. 

Harold  Ilrlnker.  driving  a  Cadillac  eight. 
July  I  lowered  former  ri.'iord  for  1112-mile 
road  race  from  Denver  to  I.-iramic,  Wyo  , 
by  33  min..  his  time  being  2  hr  55  min.  10 
sec. 

Harm  It.rita  j..'t  record  of  I  hr  30  niln 
IM  sec  tor  IM  miles  on  H»-mlle  tracks  at 
Omaha,  July  15. 

Kddle  Hlckenbucher,  driving  the  Maxwell, 
hrokc  the  world's  25-mile  record  at 
<im, :,>t:.  JuI.n  f<.  his  lime  h  Iiik  1  '  311.47. 
against  17:30.4,  made  by  Oldfleld  at  Indian- 
apolis In  1914 

I'arlo  Kesta,  driving  the  Peugeot,  broke 
the  world's  5- mile  record  at  Omaha,  July 
9,  his  time  being  2:44.S2.  against  3:11.75. 
made  by  P-ragg  at  Los  Angeles  in  1912. 

W.  Hoder,  driving  »  Packard  racing  test 
car,  fitted  with  a  twelve-cylinder  aviation 
engine,  broke  previous  track  record  at  In- 
dliiiiapollp.  Aug  2.  turning  the  2'j-mile  oval 


in   i  :2!i.::;,  an  average  sp.-.-.l  ..f  ion  m.p.h. 

Aitken  broke  worlds  ZSO-mlle  record  at 
Sheepsheiid  Ray,  Sept.  30,  driving  a  Peu- 
geot at  an  average  speed  of  104. S3  m.p.b- 
The  previous  record  was  made  by  Itesta  on 
the  Chtcngo  speedway,  namely,  2  .33  :31/16. 

in  October  Kalph  l>e  I'ulma  was  granted 
an  onVial  50-milo  speedway  record  for  his 
IKiToiiiiiUi.  ..  on  the  Omaha  I'i-inlle  track, 
his  time  being  29  :02.47,  or  at  a  speed  of 
103  45  m,p  h,  The  previous  record  was  held 
by  Itesta  with  a  time  of  31  57  40. 

Aitken  broke  100-mile  record  at  Sheepr- 
head  Hay.  Oct.  2t>,  driving  a  Pougeot  at  an 
average  speed  of  105.95  m.p.h. 

A  new  record  for  the  grand  prize  race 
was  set  at  Santa  Monica.  Nov.  IS,  when  n 
1'eugcot,  piloted  twenty  laps  of  the  8.04- 
mlle  course  by  Howard  Wllcux  and  the  re- 
maining twenty-eight  by  Aitken.  won  the 
race  In  4  :42  :47.  or  at  an  average  speed  of 
Mi.r.S  m.p.h.,  lowering  the  former  record  of 
77  20  mph  made  by  P.ullen  In  1914. 

A.  H.  Pntterson,  driving  a  Hudson  super- 
Mx.  set  a  new  world's  record  for  non-stop 
road  race  of  403  miles  at  an  average  of 
7S.13  mp.h.  at  Santa  Monica.  Nov.  IS 

In  the  Vanderbilt  Cup  race  at  Santa 
Monica,  Nov.  IS,  l>ario  Resta  established  an 
average  of  m;.*i|>97  m.r>.h-  for  294.0355 
mlloB.  or  thirty-five  laps  of  the  SOll-mll* 
circuit,  a  new  re,  ..rd  for  both  the  Vander- 
bilt and  the  Santa  Monica  course  over 
which  Tetxlaff  In  1912  averaged  7«.7S  m.p.h. 
for  302  miles 
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Factory  Additions  Total  9,362,881  Square 

Feet  in  1916 

Partial  Returns  Show  Large  Expansion  in  All  Branches  of 
Manufacture— Additions  and  New  Equipment  Cost  $17,682,255 


PARTIAL,  though  fairly  complete,  returns  in  a  census 
conducted  by  The  Automobile  throughout  all  branches 
of  the  automobile,  motor  truck,  accessory  and  allied 
industries  show  that  during  the  year  1916  nearly  10,000,000 
sq.  ft.  were  added  to  factories  at  a  cost  of  approximately 
$10,000,000,  while  new  machine  equipment,  etc.,  added  during 
the  year  amounted  to  over  $8,000,000.  Although  complete 
cost  figures  are  not  available,  the  total  outlay  for  enlarged 
and  improved  manufacturing  facilities,  as  indicated  by  the 
census  returns,  represents  a  total  of  over  920,000,000,  the 
exact  amount  of  expenditures  given  being  $17,682,265. 

Last  year  the  extent  of  floorspace  added  was  slightly  larger 
according  to  the  partial  returns  made  in  the  census  conducted 
at  that  time,  giving  a  total  of  11,142,608  sq.  ft.  for  the  12 
months  of  1915.  However,  the  expenditures  for  these  addi- 
tions last  year  total  only  $8,251,756,  or  over  $1,000,000  less 
than  was  expended  by  manufacturers  during  1916  for  addi- 
tional floorspace.  Moreover,  the  expenditure  for  new  equip- 
ment last  year  was  only  $4,770,590,  only  a  little  more  than 
half  of  the  outlay  during  1916  when  $8,233,190  was  devoted 
to  this  purpose.  As  indicated  by  last  year's  returns  the  total 
cost  of  increased  factory  facilities  was  $12386,342,  as  com- 
pared with  $17,682,265. 

These  figures  are  so  tremendous  in  themselves  that  they 
do  not  convey  a  full  understanding  of  the  enormous  expansion 
which  has  characterized  the  industry  during  the  past  12 
months.  To  bring  this  out  a  little  more  strongly  a  few 
graphic  illustrations  may  be  of  value.  For  example,  if  the 
entire  extent  of  the  floorspace  added  to  automobile,  truck  and 
accessory  factories  this  year  were  to  be  contained  in  a  single 
one-story  building  100  ft.  wide,  this  would  be  nearly  18  miles 
in  length.  To  give  an  idea  of  the  magnitude  of  the  sums 
expended  .for  Increased  factory  facilities  this  year,  if  the 
$9,449,065,  which  went  for  factory  additions,  were  converted 
into  silver  dollars  and  piled  one  on  top  of  another,  the  column 
would  reach  over  18  miles  in  height  As  for  the  $8,233,190 
in  added  equipment,  if  this  were  treated  in  the  same  manner 
it  would  attain  a  height  of  16  miles,  so  that  the  total  ex- 
penditure, if  it  could  be  imagined  in  such  a  form,  would 
represent  a  column  34  miles  high.  If  paper  dollars  were 
used  and  placed  end  to  end,  the  $17,682,255  would  form  a 
band  about  2040  miles  in  length,  or  over  twice  the  distance 
from  New  York  to  Chicago  and  two-thirds  of  the  distance 
across  the  United  States  from  coast  to  coast. 

Many  Urge  Additions 

Taking  up  the  additions  made  by  the  automobile  manu- 
facturers, 3,775,776  sq.  ft.  were  added  by  forty-ono  companies 
at  a  cost  of  $2,312,000,  and  equipment  representing  an  outlay 
of  $1,321,023  brought  the  total  expenditure  up  to  $3,633,023. 
Willys-Overland  added  half  a  million  square  feet,  as  did 
Apperson;  Hudson  added  484,392;  Haynes  350,000;  Velie 
200,000,  and  Reo  176.294.  Unfortunately  cost  statistics  for 
a  number  of  the  largest  additions  are  not  available  so  that 
the  total  is  far  lower  than  it  should  be.  Similarly  in  numer- 
ous other  cases  the  cost  of  the  additions  is  given,  but  the  num- 
ber of  square  feet  of  floorspace  added  is  not  furnished,  so 
that  it  can  be  easily  seen  that  this  total  is  also  below  its 
actual  value.    Of  the  expenditures  cited  in  the  table  here- 


with the  $386,000  spent  by  Premier  on  new  equipment  for 
its  large  factory  is  of  interest.  Apperson's  new  factory  group 
cost  $300,000  and  Briscoe's  addition  $250,000,  with  another 
$200,000  expended  for  equipment.  Haynes  spent  a  round  half 
million,  equally  divided  between  factory  additions  and  new 
equipment;  and  White  paid  $200,000  for  enlarged  manufac- 
turing room. 

Truck  Makers  Expand  Plant* 

In  the  commercial  vehicle  field  large  additions  have  been 
made  in  many  factories  which  failed  to  send  in  returns,  but 
the  total  of  278.017  sq.  ft.  added  by  some  twenty  concerns  is  a 
fair  indication  of  the  marked  expansion  taking  place  through- 
out the  entire  industry.  These  additions  were  made  at  an 
expense  of  considerably  more  than  the  $160,000  given  in  the 
returns,  as  will  be  noted  by  referring  to  the  numerous  blank 
spaces  in  this  column  of  the  tabulation.  In  the  way  of  added 
equipment  the  returns  were  a  little  more  complete,  making 
a  total  of  $272,500,  the  largest  item  of  which  is  the  $75,000 
spent  by  the  H.  J.  Koehler  Motors  Corp.  The  largest  in- 
crease of  factory  space  in  this  division,  according  to  the  re- 
turns, has  been  made  by  the  Gramm-Bernstein  Motor  Truck 
Co.,  which  is  credited  with  the  addition  of  75,000  sq.  ft.  con- 
structed at  a  cost  of  $27,000.  This  company  also  expended 
$70,000  for  new  equipment,  making  the  total  expenditure  for 
the  purpose  of  increasing  and  facilitating  production  $97,000. 
Other  truck  manufacturers  who  have  made  notable  additions 
to  their  factory  and  equipment  during  the  year  are:  Kleiber 
&  Co.,  Inc.,  46.000  sq.  ft.,  costing  $76,000;  Cadillac  Auto 
Truck  Co.,  33,792  sq.  ft.,  and  Republic  Motor  Truck  Co., 
30,000  sq.  ft. 

Tractor  and  trailer  companies  have  increased  their  facil- 
ities as  might  be  expected  from  the  development  of  their  re- 
spective fields  during  1916.  Reports  from  only  three  tractor 
manufacturers  show  28,000  sq.  ft  added  at  a  cost  of  $251,000, 
an  expenditure  of  $108,600  bringing  the  total  for  these  three 
concerns  alone  to  $359,500. 

Nine  engine  manufacturers  report  406,740  sq.  ft.  of  addi- 
tional floorspace  during  the  past  12  months,  partial  returns 
showing  the  additions  of  only  five  concerns  cost  $247,000  and 
the  new  equipment  increased  this  expenditure  by  eight  con- 
cerns to  $1,033,000,  the  equipment  installed  by  these  com- 
panies during  the  year  amounting  to  $786,000. 

Axle  makers  added  74,600  sq.  ft.  and  $166,000  of  new 
equipment  and  the  carbureter  manufacturers,  although  re- 
cording only  18,600  sq.  ft.  of  additional  floorspace,  spent 
$106,000  for  new  machinery,  etc.  Bearing  makers  added 
81,200  sq.  ft.,  this  including  reports  from  only  two  companies, 
the  U.  S.  Ball  Bearing  Mfg.  Co.  spending  $160,000  for  80,000 
sq.  ft.  Four  bearing  makers  added  $321,000  worth  of  new 
equipment. 

In  the  body  field  three  companies  added  over  100,000  sq. 
ft,  the  Auto  Body  Co.,  Dayton  Body  Co.  and  W.  S.  Seaman 
Co.  In  this  division  494,588  sq.  ft.  of  floorspace  was  added 
by  thirteen  companies,  total  expenditures  for  buildings  and 
equipment  being  $570,800. 

The  largest  addition  reported  by  wheel  manufacturing 
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concern!  is  that  of  W.  K.  Prudden  &  Co.,  which  spent  $250,- 
000  in  securing  185,000  sq.  ft  Ten  companies  added  319,230 
sq,  ft.  and  $289,000  worth  of  new  machinery  at  a  total  ex- 
penditure of  $695,700. 

Tire  makers  added  nearly  a  million  sq.  ft.  during  the  year, 
the  total  for  nineteen  companies  being  914,400  sq.  ft.,  costing 
$2,196,000,  the  $621,100  worth  of  additional  machinery  bring- 
ing the  total  spent  to  $2,816,100. 

Parts  makers  added  nearly  as  much  space  as  the  tire 
manufacturers,  the  total  for  thirty-five  companies  being 
767,165  sq.  ft.  costing  $930,000,  while  they  spent  twice  as 
much  for  new  equipment  as  reported  by  the  tire  factories,  the 


$1,305,000  expended  for  this  making  the  total  expenditure  by 
parts  makers  $2,235,000. 

The  accessory  field  naturally  reports  the  largest  increases 
in  all  respects,  adding  2,201,565  sq.  ft.,  the  coat  figures  given 
totaling  $2,350,865,  and  the  $2,722,767  spent  for  added  equip- 
ment makes  the  total  outlay  for  expansion  as  reported  by 
134  concerns  in  this  branch  of  the  industry  $5,073,632.  Some 
of  the  largest  itemB  which  might  be  mentioned  are  the  376,- 
000  sq.  ft.  added  by  Stewart-Warner  and  costing  with  equip- 
ment $885,000;  180,500  sq.  ft.  added  by  Prest-OLite;  130,000 
by  Bosch  and  120,650  added  by  the  American  Auto  Trimming 
Company. 


A    Summary   of   the    Principal    Factory  Additions 


Cost  of  New  Facilities,  Including  Additional 
Required  by  the  Industry  in  1916 


Alter  Motor  Car  Co. 

Ap  person  Bros  

Auburn  Automobile 


AUTOMOBILE8 

Odea  Cost  of 
Sq.  Ft.  Addition* 


Added  Total 
Equipment  Coat 


Baker  R.  ft  L.  Co  

Bartholomew  Co  

Blmel  Automobile  Co. 
Briscoe  Motor  Corp. , . 


Dodge  Bros  

Don  Motor  Car  Co  

Fargo  Motor  Car  Co  

Franklin  Mfg.  Co..  H.  H. 
flalladay  Co..  L.  P  


Jordan  Motor  Car  Co. 
Kent  Motors  Corp... 
King  Motor  Car  Co. . 
Kissel  Motor  Car  Co. 

Kline  Car  Corp  

Lexington-Howard  Ci 
Madison  Motors  Co. . 

Moore  Motor  Co  

National  Motor  Car 


$45,000 

(45.000 

500.009 

300.1/00 

300.000 

48.000 

11.000 

13.000 

Si.LHIO 

1,000 

3.500 

336. 7 33 
40. i  ll'.l 

39. 323 
40.IWO 

566 

"566 

760 

250.000 

-  91] 

450,000 

156.0O0 

75. 100 

37.666 

107,666 

340,000 

340,000 

60.000 

■  • 

.... 

350 

143.660 
150,666 

.... 

360.666 

.... 

2:u'.i  I'm 

5&000 

30.U00 

2»  ■1011 

20,666 

20,666 

60,000 

511. .100 

io.uoo 

30.000 

100,000 

75.000 

2.000 

175.000 
2.000 

30.666 

so',666 

3.500 

52.500 

H5.<  

•  •  a  • 

.... 

ft  Veh. 


125.000 

160,000 
120,000 

10,666 


10.000 

100.606 

2oS;OoO 


2.000 

3*6,000 

5.666 

2,200 
10.000 
50.000 
75.  


6.000 
63,400 

Oakland    Motor   Car   Co.  of 

Mich   132.300 

Ogren  Motor  Wks   45.000 

Packard  Motor  Car  Co   90,000 

Pilot  Motor  Car  Co   50.000 

Premier  Motor  Corp.  of  N.  T  

Reo  Motor  Truck  Co   I7fi.29< 

Saxon  Motor  Car  Corp   160.000 

Singer  Motor  Co  ,  Inc   2,600 

Stanley  Motor  Carriage  Co. . .  .... 

Stuts  Motor  Car  Co   65.300 

Velle  Motors  Corp   200,000 

White   Co   73.264 

Willys. Overland  Co   500,000 

Woods  Motor  Vehicle  Co  

Total  3,775.776  82.112,000  »1 .121.023 

COMMERCIAL  VEHICLES 

Available  Truck  Co  

Beck  Automobile  Wks. ...... 

Bessemer  Motor  Truck ...... 

Burford  Motor  Truck  Co  

Cadillac  Auto  Truck  Co  

Denby  Motor  Truck  Co  

Diamond  T  Motor  Car  Co  

Four  Wheel  Drive  Auto  Co... 

Cary  Motor  Truck  Co  

General  Motor  Truck  Co  

Gramm  -  Bernntein  Motor 

Truck  Co  

Indiana  Truck  Co  

Kleiber  ft  Co.,  Inc  

Knehler  Motors  Corp..  H.  J. , 
I-arrabee-Peyo   Motor  Truck 


60,000  175.000 


12.666 
33.792 


75.000 
46.000 


Lewis  Hall  Iron  Wks  

Moreland  Motor  Truck  Co... 

Republic  Motor  Truck  Co  

Rowe  Motor  Mfg.  Co  

25eltler  ft  Lam.nn  Truck  Co. 


7.100 
I, (WO 

.10.666 

10.000 
11.126 

278.017 


Ford  Trnctnr  Co..  Inc. 
Rrillon  Iron  Works... 
Sweeney  Trnctor  Co... 


TRACTORS 

18.000 


10,  DOC 


tr.o.oco 

125,000 

12,666 

3S6.000 

15,666 

2.200 
1 0,000 

ir.o.ooo 

165.000 


32.000 

»•>•  . 
»•  ■  - 

_t500 

2.000 

7.500 

12.500 
2.00.1 
2,000 

7,r.<io 

56.066 

56,661) 

ir>,  

l.rvfio 
25,0110 

15.000 

1 .000 

27.000 

78.666 

S.oon 

5.000 
75,000 

97.000 
6.6011 

30.000 
75.000 

6.000 

4.000 

10.000 

5.s66 

5.600 

lo'.noo 

2.6f>6 
2.000 

rr>66 

42.000 

8272.500 

$1,660 

15,000 

looiooo 

$5,000 
4, sol) 
350.000 

Company 

Detroit  Trailer  Co..  Inc. . . 
Michigan  Auto  Trailer  Co. 
Warner  Mfg.  Co  


Added  Coitot 


TRAILERS 
CSq*FL 

3,66o 


Total 
Equipment  Cost 

33.000  33.000 
1.500  1,600 
6.UU0  6.000 


Total. 


ENGINES 

Buda  Co    50.000 

Continental  Motors  Co   30,000 

Davis  Mfg.  Co   35.000 

Dueaenbeig   Motor  Co   10.000 

Lycoming  Foundry  ft  Mach. 

Co   39.000 

Ruteiiber  Motor  Co  

Teetor- Hartley  Motor  Co   8,640 

Van  Blerck  Motor  Co   I.1M 

Weldely  Motors  Co  


Total. 


Empire  Axle  Co  

Torbensen  Axle  Co  

Walker  We  Us  Axle  Co. 

Co  


.  406.740 

AXLES 

54,600 
15,000 
5,000 


$105,000 

$176,000 

a  a  •  • 

60.0W 

ga«4 

!!:S 

140.666 

14.000 

60.000 
12,000 

70.000 
300,000 
10.000 
9V.OO0 

4U.00! 

130.000 
HO.OoO 
22.000 
97.000 
40.000 

lio.oot 


$2r.,ooo 
110.000 

25.000 

ti.OOO 


$2:..ouo 
110,000 
35,000 
6.000 


Total   74.600 

CARBURETERS 

10.000  $13,000 

5,000  .... 

3A66 


$10,000     $156,000  $176,000 


Co. 


Hrccxe  Carburet 

r  !.  •  I, lor  .V  Cu  .   I.  V 

H  ft  N  Carbureter  Co  

Matter  Carbureter  Corp  

Shakespeare  Co  

Strumberg  Motor  Devices  Co 
Zenith  Curbur.-t.-r  Co  


40,000 


$13,500 

2.&00 
20.000 
10,000 
15,000 
25.OO0 
20.000 


Total. 


18,600      858.000  $106,000 


10.000        10.000  Lumen 


Ahlberg  Bearing  Co. 


Bearing  Co 
Schafer  Ball  ~ 


BEARINGS 

1.200 


Bearing  Co..  Inc 
8.  Ball  Bearing  Mfg. 


$12,500 

ico.666 


$5,000 

41.000 

75.000 

2M  ..».» 


$31,500 

2.500 

Jo, I  I.I 

10.000 
lu.uoO 
2.  oU.j 
eo.ooo 


75.000 

31)0.000 


Auto    Body  Co  

Collins  V.  W.  Co.,  ft.  N  

Dayton  Body  Co  

Fleetwood  Metal  Body  Co  

Fry  Brothers  Mfg.  Co  

Grlswold  Motor  ft  Body  Co... 

Hayes-Ionia  Co  

Melro|Mjlilan  Auto  ft  Crg.  Co. 

Monroe  tUidy  Co  

Motor  Truck  Body  Co  

New   Haven  Carriage  Co  

W.  1'felffT  Auto  *  Crg.  Wks. 
Seaman  Co..  W.  8  


174,240 

"O.I  ,1  I 

107,000 
r.3.i  .in 
4.000* 

15,800 

1.54S 
4.000 
6.000 

lOO.OOO 


$200,000 
36.000 
40,000 
60.000 


6.000 


20,000 
5,000 


$50,000 

35,000 
3110 
6,000 
800 
4.000 
36.01X1 
50,000 

2,666 

6,000 
700 

1!  Mi 


$493,500 


$250,000 
70,000 
40,300 
65,000 
800 
4,000 
42.000 
60.000 

2!i'.6o6 
ll.ooi 
700 
15.000 


Total 


WHEELS 


Total   28.000    8251,000    $108,500  $359,500 


Baltimore  Hub  Wheel  ft  Mfg. 

$2,000 

$2,000 

Blmel  Spoke  &  Auto  Wheel  Co. 

$16,000 

17.000 

:i ;  000 

24.000 

70,000 

70.000 

Have  -  Motor  Truck  Wheel  Co. 

1.300 

'•ioo 

20,000 

2O.7O0 

20.000 

10,000 

10,000 

20.000 

National   Wire    Wheel  Wks.. 

Inc  

45,000 

45.000 

Srwell  Cu«hlon  Wheel  Co  

33  .'736 

100.660 

15,000 

115,000 

Sprnnger  Wire  Wheel  Co..... 

30.000 

25,000 

25.000 

Mutual  Wheel  Co  

2.'.  OIHI 

30.000 

25,000 

65.000 

185.000 

230.000 

60, 000 

J10.0i>0 

319,230 

8406.700 

8289,000 

$695,700 
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A   Summary   of   the    Principal    Factory  Additions 


TIRES 
Space  Addad 

8q.  Ft. 

Inc   100.000 


Rubber  Co.  . 


40,000 


♦  VI.-.  ■ 


Company 

AJax  Rubber  Co. 
American  t 
Brunswick 

Co  

Colorado  Tire  & 
Firestone  Tire  ft 
Kails  Rubber  Co 

Goodrich  Co..   U.  F.  

Goodyear  Tire  &  Rubber  Co. 
International     India  Rubbe 

Corp  

International  Rubber  Co  

Keystone  Tire  Co..  Ipc  

Leather  Tire  tiooda  Co  

McCreary  Tire  A  Rubber  Co. 

Mohawk  Rubber  Co  

Michelin  Tire  Co   150.000 

Moi-ican  *   Wright  Co   45.000 

National  Rubber  Killer  Co...  7.800 

Republic  Rubber  Co  

Star  Rubber  Co   30.000 


'M.r.H. 

34,260 


.... 


Total 


American  Braes  Kdry.  Co... 
American  Bnss  ft  Iron  Co. 
Armstrong  Rubber  Co.,  Inc.. 
Hunting  Braes  ft  Bronze  Co. 


Miuh. 


PARTS 

60,000 

MM 


Ing 

C.  A.  S. 
Champion  _ 

Co   20.000 

C.  Cow  It »  Co  

Cottu  Transmission  Cc   27.000 

frum  Wiley  Mtg.  Co 
I>ann  Produi  ta  Co 


Foru-  Clark  Co.  . 
Front  C.ear  A  Forge  Co 


6.000 


Fuller  A  Sona  Mftc   Co   KM 

CnnM-hor  Co..   Wm   8,500 

I  loonier  Auto  Parta  Co  

Indianapolis  Brass  Co    

Metal  Auto  I'arla  Co   40.000 

Murray  Mfg.  Co   J00.000 

M  A  L.  Corp    20,000 

National     Bronze     A  Alum. 

F.lry.  Co    20.000 

New  Process  Gear  Corp   120,000 


Oakes  Co. 

Ohio  Forge  Co  

Peru  Auto  Parts  Mfg.  Co  

Pneumatic  Spring  Co  

Puritan  Machine  Co  

S    A.  Machine  Co  

Thiery  A  Kendrlck  Mfg.  Co... 
Torhrna'-n  Gear  *  Axle  Co... 
t'nlverfal  Car  Kqulpment  Co. 

Warner  Cear  Co   40.000 

Wisconsin     Aluminum  Kdry. 
Co  


20.000 

5.666 

4.=00 
15.000 
9.000 

uo'.ooo 


11,165 


Total    767,166 


Ailnina 

Co. 

American  A'jto  Trimming  Co. 

American  Lava  Co  

American  Suap  A  Waahollne 

Anchor  Corrucnting  Conatruc- 
tlon  Co  

■•Angler's"   

A  Una  Welding  Wks  

Auhurn  Ignition  Mfg.  Co  

Automobile  Crank  Shaft  Corp. 

Badger  Brass  Mlg.  Co  

Hertford  Mfg.  Co  , . 

Bcrnz.  OttO   

Bosch   Magneto  Co  

Butler  Mfg.  Co  

Carr   Fastener  Co  

C  A  K  Mfg   Co..  Inc  

Champion    Ignition  Co  

Champion  Spark  Plug  Co.... 

Chicago  Metal  Mfg,  Co  

Cincinnati   Hall  Crank  Co.... 

Cincinnati  Flee.  Co   

Cincinnati   Screw  Co  

Cleveland  Rattery  A  Flee.  Co. 

Columbia  Smelting  A  Ref. 
Wks  

Columbian  Brass  Kdry  

Commercial  Machine  Co  

Cortlnnd  Carrlnue  Cooda  Co  . 

Crablll  Ilnse  Clamp  Cr  

Detroit   H.-.tterv  Co  

D.-troit   Stamping  CO  

Diamond  Ch-tin  A  Mfg.  Co... 

PUwHer  Mfg  Co  

Dunkirk  Corp  

Kdmtimla  A  Innes  Co' p  

Kseo  Mfg.  Co  

F»scx  Storage  Hatterv  A  Sup  - 

p'y  <*o  


Coat  of 
Addition* 

H50.O0O 
SM  .000 


«4;o 


1 

100.000 


12.000 

'Ko 


Added  Total 
Equipment  Coat 

1200,000  8550.000 


50.000 
JO'.tMIO 

37,io6 
1.666 
i  .'.0.666 


68.0..  0 
105.000 

30.0UU 
500,000 
7&0.0OU 


51,100 

i.ooo 

1,000 
2  SO  .  i  II 


3.000  JMjM 

iso.666 


914,400  S2.19B.000    6621.100  62,816,100 


IS. 000 

35.000 

•  •  •  | 


Detroit  Forging  Co   50.000  50.000 


II.5O0 
1.000 
5.000 
10.000 
10.000 

75.000 
6.000 

1.060 

-  ■ . 


10.000 
50.000 


15.000 
55.01.0 
75.000 
40.«mi) 
28.000 
2.500 
20.000 
50.000 


2  ...ion 
3.  I).d\ir, 


2.000 

20,666 

1,000 


50.000 
15.000 


12  '""I 
400.000 

r.o.ooo 

25.000 
5,000 

5,666 

12,000 
6.0IMI 

5.266 
100.IMI0 


11.500 

1.0UO 

5,900 

IS.  HI  ,1 

10,000 

110.000 

6.000 

1.666 

25.01-0 

"S.OIMJ 
1 80.000 
2>00 
15.01/0 
65.0.M) 
12S.II0D 
4<i  O.Hl 
26.0^0 
2.5urt 
2*  ' 


,M:006  2iio;2,:  35:52 


37.000 

750.000 
50.1.00 
25.1.0(1 
8.000 

25.(100 
20.0  0 
6.000 

5.2«6 
150.0oC 

25,000 


169,044 

$50,000 

tea* 

7.500 

•  •  •  1 

•  t  •  • 

4.500 

4.500 

l.:,on 

13.500 

1.5M 

s.ono 

8.000 
500 

300 

m.soo 

50.000 

100.666 

150.66a 

10.000 

10.900 

14.666 

18.666 

2S.000 

46. OIIO 

',(„-, 

2.00.1 

500 

2,5041 

1/;...  mi-, 

5,666 

5,000 

7  :  in 

20.  ami 

75.000 

95,0*  0 

2,200 

S.54KI 

2.000 

hvmio 

23.0041 

75,000 

59.000 

134.IHKI 

r.:>.ooo 

4  004) 

2.666 

2. 0410 

I'.r.no 

40,5ii 

65,231 

105.746 

5  000 

6,0410 

6,000 

12.SO0 

1  Ofl.OOft 

loo.niHi 

20,000 

17.000 

17.000 

14.000 
400 

76.000 

7li.0<l0 

6.000 

f  -l-lo 

MM 

60.000 

7.000 

7.0.  0 

125.000 

60.000 

1)15.000 

1  or... 

1.000. 

z&iooo 

10.666 

2.566 

2.566 

10.006 

2.'..ftr.0 

35  nr.0 

4.000 

4.000 

l.:.aa 

1..M.I. 

35.000 

50.000 

2S.nan 

7S.0.HI 

1  •  *  • 

1.500 

1.500 

t  r,on 

4.000 

4.04H-, 

Space  Added 

Sq.  Ft. 

7.000 
15.000 


Coat  of 


3.S25 
•  0.000 

!>;.  

13.000 

20.666 
ls.ono 
1.000 

60.000 

10.000 

1.750 
13.1)00 
I0.SOO 
15.000 

.,  .„.(. 


36.00(1 
1.600 


lO.oOO 
M  1.041 


69.406 


1.250 
1  4.000 


6,1)00 


1,000 
9.150 

1.580 

3.000 
3.000 

5,66o 


Total 

GRAND  TOTAL 


8.590 
2.201,565 


20.000 
20.000 


6.000 

•  >  • 

..060 


10.000 


Company 

Klaher  Mfg.  Co  

J-ostorla  Screw  Co. 

Kyr-Kyter  Co  

Gelaels  Perfection 

Web  Belt    14.K00 

Gem  Stamped  Steel  Co   4.8DO 

li.-mni  Mtg.   Co   15.000 

Genetal   Aluminum    A  Brass 

Mfg.  Co   15.090 

Globe    Machine    ft  Stamping 

Co.    16,000 

Globe  Shirt  A  Overall  Co   7.200 

Glover    luiuipmcnt   t'o   6.000 

Uoliic  I  atent  Mfg.  Co   10,000 

Gricr  I're^sed  Steel  Co   .... 

Grlnden  Art  Metal  Co   .... 

Grossman  Mfg  Corp..  Kmll..  15.000 
lirua  L»-uf  Spring  Oiler  Co...  3.000 

Hall  Lamp  Co..  C.  M   15.000 

llarcla  Research  Co   .... 

Hennlng  A  Sons,  V   6.000 

Hill  lnauluting  A  Mfg.  Corp..  4.600 
H  G  Chemical  Pmdurta  Co..  38.000 

Hollhan  Mfg.  4"o   25.000 

Hollands  Mfg.  Co   1.300 

llor.it  Co..  J   .... 

Iloupert  Machine  Co    10,800 

Imperial  Brass  Mfg.  t'o   .... 

Interstate  Klectrlc  Co   24.000 

Inter-State     Machine  Prod- 
ucts Co   .... 

I«i:icson  Co.,  I.,  li   5.300 

Alexander    Mfg    Co,,   J   5.000 

Calhermin      Mfg.  Concern. 

J    A   ...  8.000 

Kellogg  Mfg.   Co   15.000 

Kltisler   Hcnnelt  Co   3.000 

Kilborn-Sauer  Co   10.000 

Kukomo  Klectrlc  Co   7.600 

Kovcn  A  Bro.,  1.   o   5.0410 

Levy  Motors  Co  .  .lames  16.000 

Limousine  Top  Co   S4.f 

Ixndon  Auto  Supply  Co   10.1 

McKae  A  lloberts  

Ml.  higan  Hearac  A  Mtr  Co 
Michigan  Motor  Specialties  Co 
Modern  F.bo-    A  M.ich.  Co    .  . 

Morae  Chain  Co  

Moto-Mnter   Co.  Inc  

Muskegon    Motor  S|*claltlc» 

Co  

Mutual  Klectrle  A  Much.  Co.. 

National  Can  Co  

National  F.lis-.  Welder  Co  

National  Mfg.  Co  

National  Mo. or  Supply  Co.... 
Newark    Stamping    A  Fdry. 

Co.   

Nllson-Mlller  Co  

Northwestern  Chemiral  Co.. 

Ohio  Metal  Prialucta  Co  

Perkiua-f'ampliell  «'o   

Plttsflild  Spark  Coil  Co  

Piston  Ring  Co  

Presl-O-I.lte   Co   190.500 

I'ullau  Steel  Spring  Co   .... 

Beade    Mfg.  Co  

Retny  Klectrlc  Co   

Rena  Bros.  Co  

Reilly  Co..  John   

Reliance  Co  

Jietlaw  Mfg.  Co.   

Rock  Island  Mfg.  Oo.  

Komort   Mfg,  Co   

Saginaw  SWl  Metal  Wks 

Hctterer  A  Co..  H  

Sevlson  Klectrlc  Co  

Schilling  Co..  S.  F  

Sloan  A  Chase  Mitt  Co..  Ltd, 
Stewart  -  Warner  Speedometer 

Cm.    375.40)0 

Splltdorf  Rice.  Co   110,04)0 

Splro  Mfg  t'o.  <"    

Steel  Products  Co  

Swan  Mfg.  Co  

Syracuse  A  F.lhrldge  Glove  A. 

Mitten  Co  

Tegufilm  Chcmlcnl   Mfg.  t'o.. 

Inc  

Triple  Action  Sorlmr  Co  . , 
Troy  Carriage  Sun  Shade  Co. 

Trump  Mfg.  Co   

Tutten  Machine  A  Vl«e  C 

V.  S.  t.leht  A  Heat  Corn  

Cnlfrd  States  Welding  Co 

Pnlversal  Machine  Co  

I'n1ver«al  Motor  Prod,  Co 
Van  Cleer  Bros 

Weder  Mf».   Co   ....  .... 

Wainwright  Fng    Corp  14.000  lO.Ofln 

Weaver  Mfg    Co.  11.000 

We'ls  Mfg   Co.,   It.  r  

WVhster  A  Perks  Tool  Co  

Wm-b.  Lonls  T  

Wllllama  Mfg  Co 
Wilson   A  Co 
Wondtson  Co 
"\—  Halforatones 


12.001) 
40,000 

10,0 


5.000 
5.000 
25.000 
25.000 
10.000 

;-.V.i;o 

375.000 


25,000 

8  ono 
lo.ooo 

75.606 


4.750 


200.000 
15.000 


8.000 


1.166 

60.000 

17:006 


Added  Total 
Equipment  Cost 


10. ot.O 

25.04)0 
7.500 

500 


62.000 
15.000 

s 

5.666 

'256 

is'.ooo 

is',666 
5.0 10 
5.000 


3,600 
10.666 


25.000 
3  1  Mi... 
2,500 
15.000 

1.200 


1.500 
15.000 
U.«-> 
3H.000 
10.0(10 

194.090 

25.000 

20,6o6 
t.ODfl 

6.000 

2.000 

3.000 
25.000 

1.666 
40.000 
75  000 

3.000 

5  0O-0 
70.000 

11. coo 

10.000 
7.500 
7,500 

20.000 

.',.1100 

5.000 

24.000 
.t.noo 
18,500 


12.000 
I  DO  ono 
11.000 


son 
10,0410 
10  000 
31  000 
72 

TOO 
40  nrfl 
10.000 

2  666 

1 5.000 

3.756 

35.000 
i  oon 
2 1  n 
28.000 

:  ton 
19.387 


10.U00 
25. u.JO 
7.&U0 

600 


52.I 
36.1 


256.666 
10.000 

10,666 

'256 

,.s 

95.669 

6.000 

5.000 

♦  o.ooo 

3U.000 


3.600 
6.50O 
10.000 


V:  .  'Hi 
30.000 
2.5110 
25.000 

I'.iOO 
4.0  ... 

B 

15.1.00 
24.000 
79.000 
10.000 

110.000 
25.000 

20.600 
t.OOtl 
6  000 

7.0CK1 
5fJ.« 

2S  [ton 
nro 

10.11  ,0 

1  not 

115.000 
450,010 
3.001) 
5  000 
160.000 
i:..:...'0 
10.000 
r. ',..1. 

32,5  .0 
2X.O00 
15, Ono 

I  nao 
75^000 
26.oo0 

S.noo 
23.250 


1,000       285.000  585.000 


1?  000 
390.0.  0 
26.000 


no  109 
10,000 
18  one 

S'.llOfl 

72  X3> 

1.D00 

4n.oi^) 
to.r.00 

2  6.'6 
25.000 

j':s« 

35.0OO 
I  (VO 
1.310 

88  nnr. 
LtM 

S6.387 


9J.722.787  95,073,632 
88^231 19081 7.682.255 
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Automobile  Chronology  for  1916 

Important  Developments  in  the  Industrial  and  Financial 
Fields  Arranged  According  to  Date  of  Occurrence 


JANUARY 

1— Kentucky  Wagon  Co..  I.ouisvllle.  to  as- 
-  cars  lor  the  Dixie  Motor  Car 


Co. 


I-Pfau  Mtg.  Co..  Cincli 

mobile  Held  with  output  of 
rlaltiea. 


utomoblle  &  Battery  Co.. 
ngs  out  a  gas- electric  car, 
e'ectrlc   unit   and   a  four- 


ape - 

1— American  Rotary  Valve  Co..  Anderson. 
Ind..  discontinues  the  manufacture  of 
electric  motors, 

I— Avrry  Farm  Implement  Co..  rroria,  III., 
to  make  1295  tractor. 

3 — Auto  Parts  Mfg.  Co.,  Milwaukee,  reor- 
ganizes and  absorbs  Badger  -Specialties 
Mfg.  Co. 

J— With  more  than  22,000  miles  to  Its  cred- 
it, the  Maxwell  car,  In  non-stop  run 
started  Nov.  21.  was  stopped  Jan.  3 
after  41%  days'  test.  KoaJ  records 
are:  5000  miles  In  10  davs;  10.000  miles 
In  20  days;  12.405  miles  In  25  days; 
and  20,l)o0  miles  in  30  days. 

I  -U.  8.  district  court  judge  signs  Anal  de- 
cree In  Austin-Cadillac  two-spe^d  axle 
case,  decision  on  which  was  rendered  a 
year  ago.  granting  Austin  an  Injunction 
and  damages  against  Cadillac. 

4  -Kelly-Springfield  Tire  raises  7H  to  2« 
per  cent. 

4  -overland  reduces  price  of  larger  four 
$55,  from  $75"  to  $695, 

10  -National  Automobile  Chamber  of  Com- 

merce cross-licensing  agreement  In 
force  and  Includes  agreement  on  ex- 
change of  shop  right  on  patents  and 
members. 

I"  -National  Acme  Mfg.  Co,.  Cleveland,  ac- 
quires the  business  and  p'ant  of  the 
Windsor  Machine  Co.,  Windsor,  Vt. 

12— Empire.  Falls.  Globe  and  Pennsylvania 
tire  companies  Increase  prices  10  to  25 
per  cent. 

14  —  MiClurg  Rubber  Co..  Coshocton.  Ohio 
takes  over  S.  &  M.  Tire  &  Rub'ier  Co. 

14 —  I.lon  Tire  &  Rubber  Co.  Lafavette, 
Ind..  formed  with  a  capital  of  $150,000. 
to  manufacture  tires.  Purchases  Ilclnxe 
plant  In  Lafayette. 

15—  Frltchlc  Automobile 
I)<-nv«r,  brings 
with   one  e'ec 
cylinder  motor. 

IS— Entz  patents  controlled  by  six  I 

representing  General  Electric  and  Owen 
Magnetic  companies. 

17—  Mollne  Plow  Co.,  Freeport,  III.,  to  man- 
ufacture the  Stephens  six-cylinder  nu- 
tomohile 

(7— Randall-Fnlrh  ney  Co,,  Boston,  reorgan- 
ized. Management  takes  over  assets 
of  old  one. 

18—  Gasoline   22   cents   wholesale  In 
York  City. 

24—stutz    Motor    Car  Co.. 

doubles  plant. 
24 — Veda  Accumulator  Co..  Chicago,  brings 

out  electric  transmission. 
36— Caroline  selling  at  29  cents  In  New 

York. 

19 —  Chevrolet  -General  Moti  irs  syndicate 
offers  for  exchange  five  shares  of  Chev- 
r»«lei  stork  for  one  of  General  Motors. 
Voting  trust  formed. 

29—  Stoi  k  offer  or  Chevrolet-O,  M.  -Syndi- 
cate changed  to  four  shares  of  Chevro- 
let for  otie  General  Motors. 

30—  12.000  carloads  of  automobiles  shipped 
In  January. 

SO— Woods  Motor  Vehicle  Co..  Clilrago.  to 
build  a  gns-electrlc  car  at  $2,700 

31—  Ford  produced  44. 3«:.  curs  In  January, 
second  largest  month.  In  April.  1915. 
produced  46,510. 

FEBRUARY 

7— Carter  Carbureter  Co..  St  Louis, 
forms  saloi  department.  Cancels  sell- 
ing arrangements  with  M.  W  .Inhns- 
Manvllle  Co..  to  market  its  products 
direct. 

11  -Chalmers  Motor  Co.  Detroit,  arranges 

with   Agricultural  Credit  Co..  Chicago, 
for  time  payment  service  for  dealers. 
11  -Studehaker  arranges  through  Commer- 
cial Investment  Trust.  New  York,  for 
time  pnyments. 


14— General  Electric  Co.  raises  prices  of 
Genemotor  $10  to  $S5.  Takes  out  license 
to  rnanufneturc  under  Coleman  starter 
patents.  Nos.  745.157  and  842,827. 

IB— U.  8.  circuit  court  of  appeals  confirms 
decision  of  district  court  Judge,  who  de- 
clared the  Pe:lman  demountable  rim 
patent  \allrt  and  Infringed  by  the  Stand- 
ard Welding  Co. 

17 — Value  of  automobile  output  Increases 
350.3  per  cent  between  1S09  and  1914. 
Guvrrnmrnt  statistics  show  value  of 
output  in  1914  was  1817  per  cent 
greater  than  5  years  before. 

17 —  Toledo,  second  largest  automobile  city. 
Cars  numbering  95.650  left  Its  factories 
In  1916.  One  thousand  electric  systems 
and  25,000  spark  plugs  per  day  produced 
there. 

18 —  Briscoe  Motor  Co.,  Jnckron.  to  absorb 
Jacksun  Motor  Shaft  Co.,  In  July. 

21— Bulck  prices  advanced  $35.  Roadster 
at  $985  and  touring  car  at  $1,020. 

21— lllmel  Buggy  Co,,  Kidney.  Ohio,  rein- 
corporates as  Blmel  Automobile  Co. 

24— Thomas  B.  Jeffery  Co.  Increases  wages 
10  per  cent  and  reduces  working  hours 
to  Ml  a  week  for  day  and  55  for  night 
work. 

29 — Kardo  Axle  suit  reopened.  Ohio  court 
of  appeals  upholds  company's  validity 
and  orders  rehearing. 

MARCH 

2-  Champion  Spark  Plug  Co.,  Toledo,  In- 
creases output  to  100.000  spark  plugs 
dally.  Former  production  45.000  dally. 
2 — Sparks-Withington  Co..  maker  of  Spar- 
ton  horns,  wins  patent  battle  through 
reversal  of  a  Unite  1  States  district 
court  i'eclxlon  Issued  In  suit  of  Lovell- 
McConnell  Mfg  Co.,  maker  of  Klaxon 
horns,  against  Oriental  Rubber  Supply 
Co.,  dealer  In  Spartun  horns.  No  In- 
fringement on  patent  of  Klaxon  com- 
pany  was  admitted,  as  patent  was  de- 
clared Invalid. 
2— Feleral  court  of  appeals  reverses  de- 
cision that  dismissed  axle  patent  In- 
fringement suit  brought  by  the  Kardo 
Co.  against  H  J.  Adams. 
J— New  York  gnsoline  reaches  M  cents  a 
hole-ale.  Owners  oaylng  from 
to  31  cents  a  gallon.  Were  paying 
m  14  to  17  cents  year  ago. 
4— Studehaker  Corp,  raises  prices  of  five 
models.  In  four-cylinder  class,  three- 
passenger  roadster.  $S25  to  $850;  seven- 
passenger  louring  car.  $815  to  $87$; 
landau-roadster,  $1,145  to  $1,160-  Of 
six-cylinder  models,  three-passenger 
touring  car.  $1,025  to  $1,060,  and  seven- 
passenger  touring  car.  $1,050  to  $1,085. 
4— Pierce-Arrow  Motor  Car  Co.  plant  In 
Buffalo  closed,  owing  to  strike  of  ma- 
chinists. Six  thousand  men  out. 
8 — Mail -ohm  roadster  at  $595  is  product 
of  Maibohm  Motors  Co..  Racine,  Wla. 
8—  Automobiles,  trucks  and  parts  rank 
fifth  In  exports  Oalncd  232  per  cent  In 
1*15.  to  tin. 180  13H.  Iron  and  steel  first, 
with  $338,703,720. 

7—  l-ocomoblle  Co.  of  America  changes 
truck  name  to  Rikcr. 

8—  Injunction  against  Standard  Welding 
Co..  Cleveland,  prohibiting  manufac- 
ture and  sale  of  demountable  rims,  held 
to  infringe  Perlman  Patent  No.  1,052,- 
270.  filed  June  29,  1908. 

8 — Arbenz  Car  Co..  Chi'lirnthe.  Ohio,  taken 
over  by  National  United  Service  Co.. 
New  York, 
s— Resulting  from  suit  of  Louis  H.  Perl- 
man  against  Standard  Welding  Co.. 
charging  Infringement  of  Perlmans 
basic  patent  on  rrrrountnhle  rim.  in- 
junction is  issued  arninst  Standard 
Welrlln-  Co..  nroh'hitlng  manufacture 
and  sale  by  this  company  of  such  rims. 

12— P'ants  of  II.  ,T  Walker  Co.  and  Brlggs 
Mfg.  Co.,  Detroit,  moved  to  Cleveland, 
to  handle  Chandler  body  work. 

12— Chalmers  Motor  Co.  ships  $3,000,000  of 
cr>™  In  February.  Biggest  day  was 
Feb,  29.  when  193  cars  were  snipped. 


16  Cadillac  Motor  Car  Co.  ships  25.000 
Cadillac  eights  since  company  com- 
menced manufacturing  model  In  Oc- 
tober. 1914. 

17—  H.  J.  Koehler  S.  G.  Co.,  Newark.  N.  J., 
raises  price  of  truck  from  $940  to  $955. 

18—  Saxon  Motor  Car  Corp.  raises  price  of 
roadster  and  touring  car  from  $785  to 
815. 

IS— Willys-Overland  Co.  ships  27.SS5  Over- 
land and  Willys-Knight  cars  in  first  2 
months  of  191S,  as  against  10.240  for 
same  period  In  1915.  During  January, 
1916.  12.393  cars  left  factory,  as  com- 
pared with  4613  for  the  same  month  of 

20— Wyi'nan  &  Gordon  Co..  Worcester, 
Mass..  reorganized  with  a  capital  of 
$3,000,000.  and  name  changed  to  Wy- 
itmn-Gordon  Co. 

20—  Studehaker  Corp..  Detroit.  Increases 
output  from  300  a  day  to  400. 

21—  Great  Britain  bars  automobile  Imports, 
21— Perlman  Rim  Corp.,  New  York,  secures 

two  plants  for  manufacture  of  demount- 
able rims. 

21— Warner  Auto  Trailer  Co..  Belolt,  Wis., 
to  make  trailers. 

21— Nordyke  &  Murrnon  Co.  Increases  price 
$20ii,  bringing  five-passenger  model  to 
$2.!00  and  seven-passenger  car  and 
three  and   four-passenger  roadster  to 

$2  :»nt>. 

21 — Solid  tire  suit  ends.  Court  of  Appeals 
affirms  $210,000  Judgment  in  favor  of 
Kelly-Sprlngfleld  Tire  Co.  against 
Diamond  Rubber  Co  .  on  Grant  patent 
No.  554.675,  Issued  Feb.  18.  1S96.  Liti- 
gation has  extended  over  period  of  20 
years. 

23— F.  B.  Stearns  Co.,  Cleveland,  advances 
prices  $50. 

23 — Plerce-Airow  Motor  Car  Co.,  Buffalo, 
Increases  wages  10  per  cent. 

27—  Kemco  Electrical  Mfg.  Co..  Cleveland, 
reorganized. 

28 —  Briscoe  Motor  Corp,.  Jackson.  Mich  . 
disposes  of  Argo  Motor  Co.  plant  In 
Jackson  to  Mansell  Hackett. 


APRIL 

1 — Mi-hlciv  supreme  ii>;-t  reverses  de- 
cision awarding  $20,000  damages  to  W. 
A.  Paul,  who  claimed  he  Invented  cur- 
tain holder  for  Inslr'e  cU'talns  of  auto- 
mobile s.  In  a  case  against  J  N.  Collins. 
-I  A.  Bennett  and  the  Novelty  Leather 
Works.  Jackson.  Mich. 

1 — Overland  ships  47.465  cars  In  three 
months.  Comes  within  1.000  cars  of 
equalling  entire  yearly  O'ttnut  of  1914. 
Output  In  March  was  19,780,  compared 
with  7.005  In  M->rch.  1915. 

1 — Jordan  Motor  Car  Co.  to  build  $50,000 
P'ant  In  Cleve'and. 

1 — Guaranty  Securities  Corp..  New  York, 
formed  to  finance  time  sales  of  auto- 
mobiles. 

3 — Chalmers  advances  prices  on  touring 
car  and  cabriolet  $40,  roadster  $20. 
Pathfinder  raises  price  8275.  Anderson 
Electric  raises  price  8100. 

3- — Sn'ltdorf  Electrical  Co..  Newark,  raises 
price  of  Splltdorf- Anelco  electric  start- 
ing and  lighting  sys'em  $10. 

3—  S.  F.  Bowser  Oil  Tank  &  Pump  Co.. 
Fort  Wayne.  Ind  .  pays  *  oer  cent  divi- 
dend to  employees  on  February  wages. 

4—  Ford  builds  58.32H  cara  in  March.  14.450 
better  than  Ma'ch.  1915.  Average  daily 
output  was  2.243  cars. 

B — Per'mnn  Rim  Com.  purchases  entire 
capital  stork  of  Jackson  Rim  Co.,  Jack- 
son. Mich. 

6 — Bock  Bearing  Co  .  To'edn.  reorganized 
and  name  changed  to  Bock  Taper  Roller 
Bearing  Co. 

8 — Gre»t  Britain  p'sces  a  treb'e  tax  on  all 
British  automobiles,  ranging  from  $21 
to  $830,  according  to  horsepower. 
Doubles  tax  on  automobiles  16  ho.  or 
less  and  trebles  on  cars  over  1*  hp. 

8— Detroit.  To'edo  Flint.  Jackson  and 
Lansing  bul'd  328  S«S  cars  In  first  three 
roon'hs  of  1916.  Detroit  plants  produce 
23«  076  cars.  Pr"doe"on  In  1915  for 
these  cities  was  1fl*.ooo  cars. 

t— Auburn  Automobile  Co   ado  ir  es  n-loe 
of  6-38   from   81  050  to  $1,085. 
four  advanced  $100, 
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10— A  Hudson  super-six  negotiated  1  mile 
In  36.12  sec.  on  the  Ormond-Daytona 
b«ach.  Five  other  trials  were  under 
30  nc. 

10 — Champion  Spark  Plug  Co.,  Toledo,  pro- 
duces 1.111.623  spark  plugs  in  March. 

12 — Automobile  Industry  represents  28  per 
cent  of  capital  In  Detroit  manufactur- 
ing. U.  S.  Census  statistics  for  1914 
show  120  concerns  making  cars,  trucks, 
bodies  and  part*.  Produce  40  per  cent 
of  value  of  all  manufactures  In  that 
city. 

14 — Mitchell  prices  increased  ITS  for  the 
five  and  three  passenger  car. 

16 —  Win  ton  price*  raised  $200. 
1*— McFarlan  Increases  prices  $210. 

17 —  Studcbaker  Corp.  Institutes  service 
policy  to  Increase  fuel  efficiency. 

21— Sears-Crows  lowers  price*  on  speedome- 
ters 14. 

21 — Overland  wages  raised  4  to  10  per  cent 

with  a  reduced  schedule  of  hours. 
24 — Briscoe  raises  prices  $40  on  4-24,  135  on 

4-38.  and  J 15  on  eight. 
24 — Argo  raises  prices  120. 
24 — Monroe   Motor   Co.    turns   over  Flint 
plant  to  Ueneral  Motors  Co.  and  takes 


Baker,   driving  Cadillac  eight, 


uays  11  hr.  62 


by  Welch  Motor  Car  Co..  Pontlac. 
C  Durant  severs  connection  with  : 


the  American  Seeding 


possession  of  plants  formerly  occupied 

itlac.  HW. 

... 

roe,  concern. 
25-Murray    Motor    Car    Co..  . 
formed  to  manufacture  cars. 

MAY 

1 — Davis  Motor  Car  Co.  takes  over  Rich- 
mond, Ind  ,  plant  of  Westcott  Motor 
Car  Co.,  which  moves  to  Springfield, 
Ohio,  occupying  the  plant  of  the  Buck- 
eye division  of  th 
Machine  Co. 

1— Brunswlck-Balke-Collender  Co..  Mus- 
kegon. Mich.,  maker  of  billiard  tallies, 
to  enter  automobile  tire  manufacturing 
field. 

1 —  Rlttman  gasoline  patent  assigned  to 
the  V.  S.  Government. 

t— Doehler  Die-Casting  Co..  Brooklyn,  N. 
Y.,  acquires  controlling  Interest  In 
American  Die  Casting  Co..  Newark. 
N.  J.,  which  will  be  named  Doehler 
Die-Casting  Co.  of  New  Jersey. 

2 —  Ralph  Mulford,  driving  Hudson  super- 
six  stock  chassis  at  Shecpshead  fiav, 
breaks  all  previous  21-hr.  records,  aver- 
aging 75.8  m.p.h.  for  1S19  miles.  The 
world  a  record  of  65.905  m.p  h  made 
by  Edge,  who  drove  1581  miles  1310 
yards,  at  Brooklands  In  1907;  the  Mock 
chassis  record  made  by  Mulford  and 
ratffl'„ke  ,n  a  I»*'e>-  "1  Brighton  Beach 
In  1909.  1196  miles:  the  non-stock  dirt 
track  record  made  by  Patschke  at 
Flriifhton  Beach  In  a  Stearns  In  1»IP. 
1258  miles:  the  non-stock  speedway 
record  made  hy  Vlrbeck  and  Illrsch  at 
I.oa  Angeles  In  1911.  1491  miles,  were 
-lie  previous  records. 

loodvear  Tire  and  Rubber  Co.  suit 
against  Firestone  Tire  and  Rubber  Co., 
In  which  It  was  held  thnt  the  tatter's 
tlre-mnklnit  machines  Infringed  the 
patents  held  by  the  Goodyear  company, 
was  decided  in  favor  of  the  Goodyear 
company. 
• — Allen  Motor  Co..  Fostorla. 

ens  working  day  to  8  hr. 
I— Boston    Artificial    Leather    Co..  New 
York   changed  name  to  Zapon  Leather 
Cloth  rvi. 

I — Ford  production  In  April,  51.739  cars,  as 

compared  with  46.510  In  April,  1915. 
8— Studebaker   Corp.    ships    490    cars  on 
April  29.     Biggest   single  day's  ship- 
ment of  company, 
I — First    Stephens   car    made    by  Mollne 

Plow  Co,  Frecport.  completed. 
• — Sparks- Wlthington  Co.,  American  Gear 
Co.,  and  Argo  Motor  Co.,  all  of  Jack- 
son. Mich  .  shorten  working  hours  and 
pay  same  wages  as  before. 
I — Willys-Overland    Co.    completes  addi- 
tion, adding  500. 000  bo,  ft.,  and  bringing 
entire  plant  to  103  acres.  Shipments 
average  94)0  cars  a  dnv. 
» — Grant  Motor  Car  Co.,  Flndlay.  Ohio,  to 

move  to  Cleveland. 
12— Willys-Overland  sales  pain  174  per  cent 
In  year  endlne  April  30 
665  cars  as  ramp 
ceiling  period 
12 — Packard  acquires  Krit  plant  In  Detroit 
12— standard  Steel  Tube  Co..  Toledo.  Gar- 
ford  M fir.  Co.  and  Flsk  Rubber  Co.  re- 
duce   working  day   to  8   hr.   with  In- 
creased pay. 
13    Studchaker  Corp.    sells   16,952  cars  In 
flr.-t  quarter  of  1916.  as  compared  with 
9.4W)  the  corresponding  period  In  1915 
IS— Pennsylvania  Rubber  Co. 
on    Vacuum  Cup 
tires  82  to  |«. 

nee  prohibits  Importation  from  the 
United  States  and  England  of  automo- 
bile chassis 


:  April  30  Shipped  137.- 
ipared  with  50.258  In  pre- 


17— e.  a 

crosses  continent 
mln. 

20— American  Automobile  Awn,  in  favor  of 
singe   car    tax.     Advocates  Adamson 

bill. 

27 — Fiat  Automobile  Works  locates  factory 
In  Budapest,  Hungary'-    Factory  sltu- 
■  Kclenfold.  In  suburbs  of  Uuda- 
as  been  rented. 

JUNE 

9 — Hanlon  windshield  patent  declared  In- 
valid. Cases  involved:  Kauch  &  Lang 
Carriage  Co.  vs.  V\ .  H.  Han  toil,  J.  R. 
Wardrup  and  An.ierwHi  Electric  Car 
Co.,  and  National  Automobile  Chamber 
of  Commerce  va.  W.  B.  Hanlon  and 
J.  R.  Wardrop  and  Anderson  Electric 
Car  Co. 

» — Hanlon  windshield  patent  Invalid,  in- 
junction against  N.  A.  C.  C.  members 
on  use  of  windshield  to  be  lifted.  In- 
volved patent  No.  1.1.653,  Issued  to  W. 
B.  Hanlon  on  Dec.  2.  1)13. 

13 —  National  Automobile  Chamber  of  Com- 
merce approves  service  and  repair  parts 
policies;  defines  standard  truck. 

-Monster  8250.000,000  merger  ab 
Included  Willys  -  Overland, 
Chalmers  and  Flsk. 
IS — Litigation  between  the  Universal  Rim 
Co.  ami  the  Standard  Welding  Co.  set- 
tled out  of  court,  the  Standard  Weld- 
ing Co.  acknowledging  validity  of  pat- 
ents by  paying  back  royalties  and  tak- 
ing out  10-year  license  under  patents. 
27 — French  Government  places  70  per  cent 

duty  on  Importa 
29— King  eight   covers   11.000  miles   In  2 
weeks  In  June  on  non-engine  stop  test, 
maintaining   an    average    of   over  32 
m.p.h, 

JULY. 

S — TJ.  S.  Government  receives  bide  on  2,000 
trucks  and  400  passenger  care  for 
Mexico  service. 

10 — Results  of  Saxon  300-mlle  non-stop  test 
conducted  In  all  parts  of  country  show 
206  cars  traveled  61,800  mllea,  and 
grand  average  was  23.5  m.p.g.  of  gaso- 
line and  175  miles  to  a  quart  of  oil. 

131 — France  lowers  truck  duty  and  admits 
American  trucks  on  pre-war  tariff, 
equivalent  to  12  per  cent  of  value.  Pas- 
senger cars,  however.  70  per  cent  Im- 
port duty, 

14 —  U.  S.  district  court  holds  that  no  In- 
fringement of  patent  was  present  In 
the  manufacture  of  the  Ecllpse-Bendix 
transmission  drive  by  the  Eclipse  Ma- 
chine Co.  Suit  was  brought  by  the 
BIJur  Motor  Lighting  Co.  against 
Eclipse  Machine  Co.  and  Vincent  Ben- 
dlx. 

14— Neville  Steering  Wheel  tt  Mfg.  Co.. 
Detroit,  absorbs  Neville  More-Room 
Steering  Wheel  Co. 

14 — Court  rules  Eclipse  Machine  Co.,  E1- 
mlra,  N.  Y..  and  Vlcent  Bendlx,  Chi- 
cago, entitled  to  BIJur  license  on  start- 
ing motor  gear. 

14— C  W.  Nnsh.  retiring  president  of  Gen- 
eral Motors  Co..  together  with  Lee, 
Hlgginsnn  &  Co.,  purchase  entire  stock 
of  Thomas  B.  Jeffory  Co.  Kenosha, 
Wis     Purchase  price  about  19.000.000. 

20— I.'nlted  States  automobile  makers  pro- 
duce 754.902  passenger  cars  In  first  six 
months  of  1916.  Ninety-nine  factories 
contribute;  96  per  cent  made  in  Michi- 
gan. Ohio  and  Indiana;  Ford  alone 
makes  2<8.900.  Overland  94.477,  others 
over  40  000. 

20- Ford  Motor  Co  adds  thlrty-four 
branches. 

20 — England  has 
other  countrle 
and  aviation  engines. 

22 — Forty-three  Saxon  enrs,  racing  In  re- 
bays,  estahllxh  a  transcontinental  relay 
record,  arriving  at  San  Francisco  July 
22.  8  days  18  hr.  10  nun.  after  leaving 
New  York.  Average  speed  was  about 
2i  m.p.h. 

29 — Marmon  Mock  car,  driven  by  S.  B. 
Stevens.  Waller  Dieting.  Robert  Crelgh- 
ton.  William  Bin*  and  Fred  Barbour, 
cross  the  continent  in  5  days  1M»  hr.. 
leaving  New  York  July  23. 

AUGUST. 

1— Pathfinder  twin  six  crosses  continent 
on  high  near,  leaving  San  Diego  July 
3  anil  reaching  New  York  Aug.  1. 
Seals  by  A.  A  A.  No  attettipt  at  speed 
record  average  daily  of  2«o  miles:  to- 
tal mileage  4921:  4  da>s  no  running; 
gasoline  consumption  10.2  m.p  g. 

5 — Republic  Motor  Truck  Co..  Alma.  Mich., 
adopts  bonus  svstcm  In  plant. 

7-  Ford  builds  533.921  cars  In  one  year. 
Make-  225.708  more  In  IMS  than  In 
1915.  Pars  worth  1:35,000.000. 
31.03.'.  men 


both  cars 


14 —  Ford  drops  retail  sales. 

16— Stewart- Warner  Speedometer  Co.,  Chi- 
cago, purchases  the  V-Ray  Co..  Mar- 
shalltown,  la. 

15 —  Chevrolet  produced  61.700  cars  during 
ttscal  year  ending  Aug.  1. 

16 —  Ford  Introduces  new  body  styles. 

21 — Saxon  employees  get  bonus  ranging 
from  3  to  6  per  cent  of  their  yearly 
salaries. 

21 —  Timken- David  Brown  Co.,  Detroit,  pur- 
chased by  the  Timken-Delroit  Co.,  and 
the.  manufacturing  operations  consoli- 
dated under  the  management  of  the 
axle  company. 

22 —  J"uel  tests  made  by  200  representatives 
of  Master  carbureter  show  mileages 
such  as  31.7  m.p  g.  In  Phoenix;  28,  Bos- 
ton. 24,  Tulsa,  22.4.  Salt  Lake  City:  22.3, 
Los  Angeles:  and  22,  Denver. 

SEPTEMBER. 

6—  Maxwell  builds  632  cars  In  one  day. 
Average  production  400  vara  daily. 

24 — Hudson  supcr-alx,  driven  by  A.  hi.  Pet- 
erson, Ralph  Mullora  ana  C.  H.  Vincent, 
crosses  continent  In  6  oays  3  hr.  II 
mln.,  breaking  transcontlnetal  for  the 
third  time  In  year. 

26— Goodyear  starts  new  plan  for  retailing 
Its  Urea.  Number  of  dealers  reduced 
No  exclusive  territory. 

OCTOBER. 

2 — Automobile  Industry  gains  153  per  cent 
In  five  years:  1909-1914  value  uf  prod- 
ucts Is  8632.831,000;  gain,  f 383.629. 000. 
10 — tord  car  equipped  with  a  Myle-Maner 
carbureter  attachment,  witn  top  and 


makes  26.6  m.p.g.  In  test  in  Chicago. 

NOVEMBER. 

1—  Truck  output  in  1916  Is  58.000  for  first 
six  months. 

2—  Fisher  Body  Corp.,  Detroit,  buys  one 
of  plants  of  the  Regal  Motor  Car  Co.. 
Detroit. 

3 —  Injunction  holds  up  Ford  profits 
Dodge  Bros.  In  suit  seek  to  prevent  in- 
vestment of  surplus  mor 

14—  Bankers  Becure  control 
Mfg.  Co.,  Philadelphia. 

20—  Carl  O,  Fisher  to  build  one-wheel  trac- 
tor in  Indianapolis. 

21—  Knight   Tire  &   Rubber  Co  .  Cantun. 
1  by  Fabrioord  Tire  Co. 


■Dlecher  patent  covering  bumper  bracket 
construction  la  held  valid  and  Infringed 
by  the  Auto  Parts  Mfg.  Co.,  and  a  per- 


manent injunction  granted  to  the  I 
Mfg.  Co.    Verdict  >a  by  U.  S.  district 
court. 

21— Springfield  Body  Corp.  files  suit  against 
Fisher  Body  Corp..  the  Fisher  company 
and  Fred  J.  Fisher  and  Louis  Men- 
delsohn, charging  infringement  of  de- 
sign of  patents  on  Springfield- type 
body. 

28—  V.  S.  Wheel  Corp.,  Chicago,  HI.,  formed 
to   manufacture    Baker   preaaed  ateel 


DECEMBER. 

1—  Moto- Meter  Co.,  Inc..  New  York,  gets 
temporary  injunction  to  stop  Heal- 
Ometer  Co.  from  making  and  selling 
lleat-Omcter  and  from  using  the  word 
"Heat-Ometer."  which  was  held  an  in 
(rlngement  on  the  trademark  •  "Moto- 
Meter." 

2—  Cadillac  Motor  Car  Co.  sues  Cadillac 
Auto  Truck  Co.,  asking  that  latter  firm 
be  restrained  from  use  of  name  "Cad- 
illac.'' "Cadillac  Aulo  Truck  Co.."  or 
other  name  prejudicial  to  the  interest 
of  the  Detroit  company. 

4— Any  State  may  tax  non-residents  decided 
by  United  States  Supreme  Court  In 
case  of  New  Jersey  vs.  F.  J.  Kane. 
N.  J.  motor  laws  upheld. 
S— Prest-O-Llte  Co.  awarded  13.541  4J  dam- 
ages  by  Judgment  in  suit  brought 
against  Camille  Bournonville  and  Ida 
Bournonville.  Newark.  N.  J.,  for  re- 
-Llte 


filling  anil  sale  of  Preat-O. 
and  substitution  of  refilled  tanks. 
11— Ford   Motor  Co.  wins  decision  ag 

•Stahlbrodt  Co  .  Rochester.  N.  Y  ,  hold- 
er  of  patent  purporting  to  cover  a  cer- 
tain type  of  windshield  commonly 
known  as  ilg-xag  windshield  In  U.  8 
circuit  court  of  appeals,  decision  revers- 
ing prior  ruling  of  lower  court. 

11 —  United  States  Army  to  have  caterpillar 
tractors  similar  to  those  used  m  Brit- 
ish army. 

12 —  A)ax  Rubber  Co.,  Trenton,  purchase* 
Racine  Rubber  Co.,  Racine.  Wis.  AJax 
capital  Increased, 

13 —  Argentine  Mercantile  Corp  .  New  York, 
formed   to   facilitate   Argentine   i  " 
ments.    For  co-operative  trade  in 
competing  lines. 
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Financial 

JANUARY. 

«— Portage  Rubber  Co.,  Barberton,  Ohio, 
■hows  prontfl  of  $129,000  for  1915.  an  In- 
crease of  *6%  per  cent.  Sales  amounted 
to  $1,100,000,  or  63 ft  per  cent  over  1914. 
14 — Ford  Motor  Co.  of  Canada  makes 
$3,202,000  In  1915.  Produced  24,500  cars. 
Plans  40.000  for  1)16. 

14 —  Ogrcn  Motor  Car  Co.  changes  name  to 
Ogrcn  Motor  Works.  Capital  raised 
from  $25,000  to  31,000,000.  Plans  pro- 
duction of  3.000  cars  for  1916. 

15 —  Signal  Motor  Truck  Co..  Detroit,  IB- 
creases  capital  3*5.000  to  $450,000,  com- 
posed of  3300.000  common  and  3150.000 
7  per  cent  cumulative  preferred. 

If— i Springfield  Body  Corp.  offers  3750.000  3 
per  cent  cumulative  preferred  to  finance 
new  Detroit  plant. 

25 — Grant  Motor  Car  Co..  Flndlay.  Ohio, 
raises  capital  from  3200.000  to  $4,000,000, 
composed  or  $3,000,000  common  and 
$1,000,000  7  per  cent  preferred.  Earned 
In  1314  about  $165,000.  Shipped  4.000 
cars. 

23 —  Goodrich  surplus  $10,305,679.  equal  to 
17.17  on  common.  Net  sales  during  1915 
total  $55,416,866.  a  gain  of  32  %  per  cent. 

FEBRUARY. 

6—  Splltdorf  Electrical  Co..  Newark.  N.  J., 
snows  profits  In  1915  of  $745,107,  or  It 
per  cent  on  the  $4,393,000  capital  stock, 
fronts  In  1914  were  $338,921. 

3 —  Briscoe  offers  $1,500,000  7  per  cont  cu- 
mulative preferred  for  subscription. 

15-  Continental  Motor  Mfg.  Co..  Detroit, 
declares  100  per  cent  stock  dividend. 
Capital  Increased  from  $2,300,000  to 
$5,900,000. 

17— Flsk  Kubber  Co.  sales  tout  $14,500,000 
In  1915.    Net  profits  total  $1,791,579. 

2( — Studebaker  net  profits  equal  $9,067,425 
In  1915.  Sales  total  $56,539,006,  a  gain  of 
313.094.782.  Sells  4C.845  cars.  Barns 
$8,236,980.  equal  to  29.6  per  cent  on  the 
common. 

24—  Chandler  Motor  Car  Co.  profits  total 
$933,217  for  1915.  as  against  $321. 821 
In  1914.    Has  $1,613.(16  In  bank. 

24 — Pennsylvania  Rubber  Co.  reports  a 
$4,000,000  business  for  1916. 

MARCH. 

4 —  Flsk  Rubber  Co.,  Chlcopee  Falls.  Mass.. 
has  net  profits  of  $1,791,579  In  1916, 
against  $942,204  In  1914. 

7 —  Chevrolet  Motor  Co.  earns  $1,653,686  in 
<--i  months  ended  Dec  31.  1915.  Cash 
In  hand  Is  $5,377,079.  Produced  11.313 
cars  In  that  period. 

3— Peerless  Truck  A  Motor  Corp.,  profits  on 
trucks  for  191S  total  $2,566,773,  equal  to 
22H  per  cent  on  the  capital  stock. 
I — U.  8.  Rubber  Co.  profits  total  311.486.- 
706  In  1916  as  against  39.776.373  In  1314. 
Net  sales  for  1916  total  $92,861,015  as 
against  $83,678,812  In  1914.  Has  surfflus 
of  $2,382,048  as  against  $721,961  In  1914. 

13 — Willys-Overland  shows  Income  In  1915 
of  $9,870.67$.  Earns  over  46  per  cent 
on  the  $21,000,000  common.  Profit  and 
loss  surplus  $14,720,550  as  asainnl 
$7.(61.931  In  1914. 


18—  Electric  Storage  Battery  Co..  Philadel- 
phia, lias  Income  In  1915  of  $1,360,748, 
equal  to  8.37  per  cent  on  316.248.425 
capital,  compared  with  $1,103,237  In 
1914.  equal  to  6.78  per  cent  on  $16,250,- 
000  stock.  Surplus  after  payment  of 
dividend  totalled  $710,784,  as  against 
3453.273  In  1314.  Cross  sales  were 
$1,770,138  as  against  $1,295,791  In  1914. 

18 — M.  A  S.  Gear  Co.,  Detroit,  maker  of 
M.  &  3.  differential.  Increases  capital 
from  $1,000,000  to  $1,760,000. 

13 — White  Motor  Co.,  Cleveland,  declares 
Initial  dividend  of  1%  per  cent  on  $16,- 
000,000  stock,  placing  stock  on  7  per 
cent  basis. 

APRIL. 

22 — Goodyoar  Issues  $10,000,000  of  new  pre- 
ferred to  take  care  of  Increased  out- 
put.   To  produce  25.000  tires  a  day. 


JUNE. 

26 — Paige-Detroit  earnings  at  rate  of 
$1,600,000  per  annum,  or  150  per  cent  on 
the  stock.  Tangible  assets  are  $1,504,- 
497,  or  $16  per  $10  share. 


JULY. 

10 — Hupp  Motor  Car  Corp.  business  in- 
creases 47.8  per  cent  over  1916.  Em- 
ployees increase  74.6  per  cent. 
20— $1,275,000   proflt   for  Stewart  -  Warner 
Speedometer  Co.,  Chicago,  during  six 
months  ending  Juno  30. 
1 — Willys-Overland    Co.,     Toledo,  earns 
4,377,799  In  four  months  ending  April 
0.  1916.     Surplus  Is  $4,193,144. 
23 — Packard    earns    $18,626,506    In  seven 
years.    Over  $9,000,000  charged  off  for 
depreciation.  Earnings  tor  nine  months 
of  fiscal  year  amount  to  $6,060,000  as 
compared  with  $2,769,518  for  1914  and 
1915. 

AUGUST. 

3 — Chalmers  assets  Increased  60  per  cent 
In  past  year.  Gained  from  $4,857,274  to 
$13,051,538.  Surplus  totalled  $3,066,673 
as  against  $1,010,422  In  1915. 

1—  Qencral  Motors  Co.  earned  In  11  months 
ending  June  30.  $144,000,000  as  against 
$86,000,000  in  same  period  In  1916.  Sold 
121,133  cars  In  that  period  as  against 
68.604  In  same  period  In  1915. 

2 —  Studebaker  earned  $6,028,329  In  six 
months  ending  June  30.  Included 
31S0.UO0  war  profits.  Common  on  10  per 
cent  basis.  During  (he  corresponding 
period  In  1916  corporation's  profits 
amounted  to  $6,774,074,  including  nearly 
13,000,000  of  war  order  profits. 


8EPTEMBER. 

4 — Ford  profits  In  fiscal  year  ending  July 
31  were  $69,994,118.  Had  $100.CO«.DOO 
surplus  and  $62,560,771  In  banks.  Gross 
business  was  $206,867,847. 
13— Maxwell  earnings  gained  136  per  cent 
In  year.  Net  assets  were  311.176.783  ns 
against  33.500,000  In  1915.  Cash  on  hand 
was  $3.2(9.662  as  against  $2.(62.628  In 
1916.  Car  sale*  Increased  88  per  cent 
over  1916. 


29—  Reo  Motor  Car  Co.  and  Reo  Motor 
Truck  Co.  gross  sales  amounted  to 
$27,884,000  In  1916,  Including  23,753  cars 
and  2,(61  trucks.  Passenger  care  In- 
creased 33.03  per  cent  and  trucks  33.38 
per  cent. 

20—  Saxon  Motor  Car  Corp.  profits  are 
$1,316,272  for  year  ending  June  30.  or 
equal  to  322  a  share  on  the  $6,000,000 
stock.  Output  of  company  was  25,51)0 
cars,  an  increase  of  15.(51  over  1915. 

20 —  Packard  surplus  la  $10.(23,717.  Qains. 
$6,206,419.  Total  assets  Increased  $11.- 
830,505.  More  than  $(,000,000  added  to 
surplus. 

21 —  White  Motor  Co.  for  6  months'  period 
ending  Juno  30  shows  net  profits  of 
$2.(36.734.  Haa  surplus  of  $1,623  521. 
equivalent  to  11  per  cent  on  $16,000,000 
capital  stock.    Total  Income  Is  $2,760,- 


Obituary 

FEBRUARY 

23 — Lewis  R.  Spears,  president  of  the  A.  A. 
A.  in  1909  and  1910  and  president  of 
Massachusetts  State  A.  A.  in  Newton, 
Mass. 

APRIL 

8 — Bob  Burraan,  frequently  characterised 
as  the  world's  speed  king,  was  killed 

at  Corona,  Cal. 

MAY 

13 — Carl    Llmberg,    racer,    was    killed  at 

Sheepahead  Bay,  N.  T. 
15— Ludwig  Opel.  German  car  manufacturer, 

killed  at  Verdun. 
2( — Georges  Botllot,  winner  of  the  French 

grand  prlx  In  1912  and  1913.  was  killed 

In  an  serial  battle  with  five  German 

aeroplanes. 

JUNE 

1 — James  K.  Stewart,  one  of  the  founders 
of  the  8tewart-Warner  Speedometer 
Corp.,  Chicago. 

JULY 

15 — Paul  Smith,  vice-president  and  general 
sales  manager  of  the  Chalmers  Motor 
Co.,  Detroit. 

SEPTEMBER 

21— L.  S.  Bache.  Bound  Brook,  N.  J.,  first 
vice-president  and  general  manager  of 
the  Bound  Brook  Oil-less  Bearing  Co. 

OCTOBER 

12 — It.  S.  Crawford,  founder  of  the  Crawford 
Automobile  Co.,  Hagerstown,  Md. 

20— Henry  Splltdorf,  Inventor  of  the  mag- 
neto bearing  his  name,  in  New  York. 

30— Hughle  Hughes  and  Frank  Oalvln. 
killed  at  Unlontown  race, 

NOVEMBER 

4 — Philip  Braender.  president  of  the 
Rraender  Rubber  &  Tire  Co..  Ruther- 
ford. N.  J. 


Apperson  Bros.  Co.  New  $300,000  Factory 


A  8  announced  in  THE  AUTOMOBILE 
"  recently.  Apperson  Bros.  .lufomoMle 
Co.  is  now  in  its  nrir  3300.000  factory,  the 
transfer  haxHng  been  effected  without  im- 
pairing production  op  keeping  machines 
working  up  to  quitting  time  and  then 
moving  them  to  their  new  location  during 
the  night.  The  main  building  of  the  new 
plant  is  150  by  (10  /(.  and  contain*  the 
machine  shop  and  erecting  department. 
The  blacksmith  shop  is  40  bp  12s  ft.  and 
is  newly  equipped  throughout.  The  metal- 
working  department .  enameling  room  and 
rough  stock  rooms  are  in  a  building 
110  by  230:  DSffer  and  engine  room  is  60 
by  78.  assembly  and  paint  shops  160  by 
245,  test  barn  34  bp  118  and  chassis  test 
shed  28  by  254.  Over  600,600  sq.  ft.  ad- 
ditional space  it  available  in  the  new 
plant  and  further  additions  are  already 
planned.  The  present  capacity  is  4500 
cor*  a  year 


New  33C0.000  factory  group  occupied  by  Apperson  Bros.  Automobile  Co.,  Kokomo.  Ind. 
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New  Eight  Succeeds  Olds  44 


Skeleton  of  Previous  Model  Remains  but  New  Product  Rede- 
signed and  Refined  Throughout — Fan  and  Generator  Combined 


FUNDAMENTALLY  the  new  Olds- 
mobile  45  is  a  continuation  of  the 
model  44  eight  made  last  year.  It 
has  so  many  improvements,  however,  and 
so  many  parts  have  been  redesigned  that 
it  may  well  be  called  an  entirely  new 
model.  The  general  dimensions,  such  as 
the  wheelbase,  bore  and  stroke,  etc.,  have 
been  unchanged,  but  the  details  of  the 
car  have  been  altered  in  a  great  many  re- 
spects and  a  great  advance  in  engineering 
practice  in  the  many  considerations  which 
go  to  make  up  performance,  has  been 
made. 

What  has  been  done  may  be  realized 
when  it  is  stated  that  with  the  same  dimen- 
sions the  power  plant  shows  an  increase  of 
j.b  per  cent  in  horsepower.  The  present 
engine  gives  56  hp.  at  3200  r.p.m.  The 
previous  engine  showed  45  hp.  at  2800  and 
ooth  are  2%  by  4%.  About  the  only  thing 
that  remains  the  same  on  the  engine  is  the 
cylinder  block. 

This  is  a  V-shaped  unit  with  a  detach- 
able head  and  vertical-split  crankcase. 
The  head  has  been  changed  materially  so 
that  there  is  now  more  water  space  and 
the  connection  to  the  cylinder  block  is 
firmer.  Three  studs  have  been  added  to 
give  a  better  connection  and  the  head  is  carried  over  the 
cylinder  wall  to  a  greater  extent,  giving  more  water  volume. 
Another  point  accomplished  by  the  re-arrangement  of  the 
studs  is  that  the  strain  given  in  tightening  them,  is  removed 
from  the  valve  seat  so  that  there  is  no  danger  of  distortion. 

While  the  Lynite  pistons  have  been  continued,  the  design 
is  very  different  from  a  year  ago,  particularly  in  regard  to 
the  elaborate  precautions  taken  to  avoid  oil  pumping.  There 
are  three  rings  above  the  wristpin  and  one  below.  Six  holes 
are  drilled  in  the  lower  edge  of  the  bottom  ring  groove  and 
six  in  the  upper  edge.  There  are  also  two  holes  drilled 
diametrically  opposite  one  another  at  right  angles  to  the 
wristpin.  The  lower  edges  of  the  three  upper  ring  grooves 
are  chamfered  as  are  top  and  bottom  of  the  lower  groove. 

The  present  connecting-rod  assembly  weighs  17%  oz.  This 
is  a  reduction  over  a  year  ago  obtained  by  machining  the 
rods  all  over.  These  are  forked  rods  with  square  2%  by 
2%-in.  bearings.  The  connection  to  the  wristpin  at  the  upper 
end  is  unchanged.  The  pin  is  locked  in  the  piston  boss  with 
a  set  screw  having  a  cotter  pin  in  the  center  of  the  hollow 
wrist  pin.  This  takes  all  stress  off  the  cotter  pin.  The  pin 
is  not  made  of  tube  but  is  drilled  from  the  solid  piece. 

A  new  crankshaft  with  a  very  complete  counterbalancing 
system  is  now  employed.  Three  counterweights  are  mounted 
on  the  shaft  to  take  care  of  running  balance.  The  shaft  is 
also  in  static  balance.  The  counterweights  are  electrically 
welded  to  the  shaft  after  the  latter  is  forged,  the  weld  being 
a  see-saw  joint  giving  the  greatest  possible  area  of  metal  to 
metal  contact  at  the  connection.  The  shaft  is  carried  on  two 
main  bearings,  and  is  noteworthy  for  its  shortness.  The 
overall  length  is  25%  in.  The  front  bearing  is  1%  by  2% 
and  the  rear  2Vk  by  3»4. 


New  OldtmobUt  eight-cylinder  2Vi  by  4%-in.  engine,  which  develop*  56  hp. 
at  3200  r.p.m.    Kate  mounting  of  generator  and  ignition  unit  at  front  of  cvKider 
block*,  generator  and  fan  now  bring  assembled  loat  thcr  on  the  same  shaft 


The  entire  front  end  of  the  engine  has  been  changed.  The 
valve  drive  is  much  the  same  except  that  a  Fabroil  gear  is 
now  used  for  silence,  but  the  generator  which  was  formerly 
driven  by  chain  is  now  driven  by  belt,  and  is  mounted  on  the 
same  shaft  as  the  fan.  The  generator  and  fan  run  on  two 
bearings,  a  Hyatt  roller  and  a  New  Departure  double  row 
ball,  taking  thrust  and  radial  load.  The  two  units  are  now 
assembled  together  while  the  fan  was  formerly  a  floating 
design  driven  from  a  spline  shaft  from  the  generator  sprocket. 
The  belt  is  a  V  type,  %t  by  %-in.  section,  riveted  on  lugs 
The  ratio  of  the  fan  to  the  shaft  is  1^4  to  1.  This  ratio 
gives  pulleys  of  large  diameter  and  hence  imparts  considci  • 
ably  longer  life  to  the  belt. 

A  new  adjustment  for  tension  on  the  fan  and  generator  belt 
has  been  installed.  This  consists  of  a  hollow  plunger  which 
is  integral  with  the  generator  bracket  and  working  in  the 
front  gear  cover.  There  is  a  spring  behind  the  plunger  which 
is  held  by  a  pinch  bolt.  When  the  pinch  bolt  is  released  the 
spring  causes  the  plunger  to  take  up  the  slack  after  which 
the  pinch  bolt  is  again  lightened. 

To  take  care  of  the  timing  gears  more  efficiently  a  change 
has  been  made  in  the  oiling  system.  This  is  a  pressure  sys- 
tem and  a  new  lead  has  been  added  to  the  main  line  by  means 
of  which  oil  under  pressure  is  fed  directly  to  the  point  of 
mesh  of  the  timing  gears.  This  forces  a  3/16  in.  stream  di- 
rectly to  the  desired  point  on  the  gear,  after  which  it  drains 
hack  to  the  crankcase  reservoir. 

Another  change  in  the  oiling  system  is  in  the  pump.  This 
is  now  mounted  outside  of  the  front  gear  housing  and  can  be 
taken  off  without  interfering  with  any  other  part  of  the 
engine  or  even  dropping  the  pan.  The  pump  was  formerly 
located  in  the  front  chain  housing.   It  is  now  possible  to  take 
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Section     through     the  steering 

rr  unrit  in  the  new  old-mobile. 
employ*  a  divided  nut  oper- 
ated by  a  double-threaded  worm 


Details  of  the  New  Oldsmobile 
Eight  ChaLois 


ei.f 


Miction  through  the  eight-cylinder  unit  power  plant  engine  used  in  the  new  Oldtmobile  eight,  showing  eonnt  t  tiny- 
rod  mounting,  details  of  lubrication  scheme  and  attachment  of  clutch  and  gearbox.    The  engine  is  2l,  bp  i\  and 
is  credited  with  35  per  oent  more  power  than  the  model  previously  employed 


Above  at  th>  left  is  the  |>i  ••!..«  nud 
connecting-rod  assembly 


At  the  ripht  castings  of  the  new 
engine,  showing  the  patented  feat- 
ure of  having  four  cylinders  block 
QtSSt  with  half  of  the.  crapkease  and 
bearing*  in  the  left  hand  block 


At  the  teft  is  the  new  crankshaft, 
which    is    very   carefully  counter- 
weighted    for    both    running  and 
static  balance 
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Upper — Oldtmobile  eight -n/linder  teven-pattenger  touring  car 

middle — Neto  four-pattengcr  club  roadatcr  on  tame  chateta 
Loner— -Ttco-pattenger  roadster,  with  convertible  rear  compart- 
ment  with  folding   top,  providing  a  teal  for  two  additional 
pattengert 

off  the  pump  in  5  min.  Another  point  of  amplification  is 
the  placing  of  the  oil  regulator  in  the  crankcase.  ThU  is 
particularly  good  from  u  manufacturing  standpoint  as  it 
cuts  out  throe  unions  in  the  piping. 

With  the  exception  of  the  use  of  flexible  pipe  instead  of 
rigid  from  the  vacuum  tank  to  the  engine,  the  gasoline  system 
is  the  same  as  a  year  ago.  The  object  of  the  flexible  hose  is 
to  eliminate  the  effects  of  non-synchronized  vibration.  As  the 
engine  is  mounted  flexibly  in  the  frame  it  is  natural  that  any 
connections  between  the  chassis  parts  and  the  engine  should 
be  preferably  flexible. 

In  the  cooling  system  the  greatest  improvement  is  in  the 
cylinder  head.  The  radiator  has  also  been  changed  and  is 
now  an  oval  shape  of  very  distinctive  appearance.  The 
capacity  of  the  present  cooling  system  is  about  5  gal.  as  com- 
pared with  4V4  gal.  on  the  previous  model.  The  pump  and 
pump  drive  have  been  improved.  The  drive  is  an  ingenious 
sheer-clip  scheme  in  which  the  drive  is  taken  from  the  nut 
holding  the  camshaft  gear  in  place.  The  clip  is  slipped  into 
the  slots  of  two  shafts  which  come  end  to  end  and  being 


the  weakest  part  of  the  drive;  in  case  the  pump  should  freeze 
the  clip  would  shear, thus  preventing  harm  to  any  other  part 
of  the  system. 

The  pump  housing  is  now  attached  by  an  oval  flange  to  the 
front  gear  cover,  giving  a  rigid  connection.  Formerly  the 
pump  was  supported  directly  on  the  camshaft  and  was  hence 
a  floating  type.  An  all  rubber  hose  connection  is  now  used 
instead  of  a  metal  elbow. 

Some  miscellaneous  points  which  should  be  mentioned  in 
connection  with  the  new  cylinder  head  are  the  location  of  the 
spark  plugs  which  are  now  over  the  intake,  and  the  fact 
that  the  center  line  of  the  valves  is  inclined  at  an  angle 
of  8  deg.,  50  min.  to  the  center  lines  of  the  cylinders.  Better 
combustion  is  said  to  result  from  the  first  and  better  gas 
flow  from  the  second. 

No  changes  are  to  be  noted  in  the  clutch.  This  is  a  cone 
with  four  engaging  springs  and  no  adjustments.  Beneath 
the  facing  there  are  easy  engaging  springs.  A  clutch  brake 
is  formed  by  a  pad  on  the  front  end  of  the  transmission  and 
the  throw-out  is  a  ball  design.  The  clutch  diameter  is  12*4  in. 
maximum. 

The  gearset  also  remains  unchanged.  This  is  a  three-speed 
box  with  a  four-spline  main  shaft  mounted  on  a  Hyatt  roller 
at  the  front  end  and  a  New  Departure  double  row  at  the 
rear.  The  shafts  and  gears  are  chrome  nickel  steel  with  %-in. 
face  on  the  sliding  gear  and  1  3/16-in.  face  on  the  constant 
mesh  gear.  On  the  main  shaft  the  bearings  are  close,  giving 
only  7  Vs  in.  of  unsupported  shaft.  A  long  Hyatt  roller  is 
used  for  the  spigot  bearing  and  the  lay  shaft  is  carried  on 
two  bronze  bushings. 

Two  Spicer  univcrsals  are  just  being  added  to  the  drive. 
The  shaft  is  hollow  and  is  slightly  larger  in  section  than  last 
year  in  order  to  take  care  of  the  greater  torque  of  the  im- 
proved engine,  being  increased  from  1%  to  1%  in. 

An  increase  in  gear  ratio  has  been  made  this  year  in  the 
touring  rear  axle.  This  is  now  4  11/12  to  1;  it  was  4  5/12. 
The  pitch  is  4 Vs.  A  truss  has  been  added  to  the  axle  to 
brace  it  against  strain.  This  is  adjusted  by  a  heavy  turn 
buckle  beneath  the  differential  housing.  The  rear  springs 
are  the  same  48-in.  three-quarter  elliptics  in  the  rear,  but 
the  front  springs  have  been  flattened.  A  detail  is  that  the 
leaves  are  now  diamond  pointed  instead  of  straight  cut  as 
formerly. 

In  the  frame  construction,  the  same  layout  is  used  with  the 
exception  of  the  front  end  where  the  trunnion  support  of  the 
engine  has  been  given  up  and  a  special  cross  member  used 
instead.  The  three  point  effect  is  retained,  however,  with  the 
new  layout.  Another  detail  is  in  mounting  the  front  springs ; 
the  castor  effect  is  secured  by  mounting  them  ahead  of  center. 
Thew"  are  36-in.  springs  and  17  in.  is  ahead  of  the  clip  center 


V'lun  of  OUl'mobtle  eight -cylinder  chattit,  thuwing  compaetnett  ^^^^^^ 
of  unit  pouter  plant,  mounting  of  fuel  tank  at  rear  and  tingle  A-^aVsaHB 
rrtuw'  manifold,  irhieh  i«  liiiiiffiinf  for  a  Ytvpe  engine  ^k^tttt^^^. 
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with  19  in.  behind.  Both  drive  and  torque  are  taken  through 
the  rear  springs. 

There  arc  four  bodies  in  the  new  series,  a  seven-passenger 
touring,  five-passenger  touring,  four-passenger  club  roadster 
and  a  two-passenger  roadster,  the  rear  compartment  of  which 
can  be  converted  into  an  extra  seat  for  two  passengers. 
Taken  with  the  new  German  silver  trimmed  radiator,  new 
flared  mud  apron  and  grooved  lamps,  matching  the  radiator, 
an  attractive  appearance  is  presented.  The  prices  of  these 
models  are  $1,295  for  the  seven-passenger  touring  and  $1,295 
for  all  the  others. 

Many  Colors  Available 

The  upholstery  is  long  grain,  bright  finish  French  leather, 
box  plaited  and  stuffed  with  close-nested,  small  diameter 
springs,  incased  in  linen  sacks.  The  cowlooard  is  Circassian 
walnut  with  silver  finished  instruments  mounted  flush.  The 
steering  column  is  nickeled,  with  a  walnut  wheel. 

A  wide  variety  of  color  is  offered,  the  seven  and  five 
passenger  cars  being  in  royal  green,  the  club  car  Is  royal  blue 
and  the  convertible  roadster  in  carmine,  with  the  above  colors 
optional  for  any  model  at  a  slight  additional  cost. 


Driver1*  compartment  of  Oldtmobtl*  eight,  shotting  targe  feat, 
conveniently  arranged  instrument  board  ami  control  members 


Majestic  Makes  Two  Eights 

Extremely  Luxurious  Bodies  Leading  Characteristics  of  New  Production 


THE  Majestic  cars,  made  by  the  Majestic  Motor  Co.,  New 
York,  are  among  the  list  of  new  cars  announced  in  De- 
cember. There  arc  two  chassis,  one  with  125-in.  whcelbase 
and  a  3  by  5-in.  eight-cylinder  engine  selling  for  $1,550,  and 
the  other,  which  costs  $3,000,  has  ten  inches  more  wheelbase 
and  an  eight-cylinder  engine  31*  by  5  in.  The  two  chassis 
depart  but  little  from  good  conventional  practice  and  appear 
to  be  laid  out  nicely,  while  they  are  of  a  sturdy  character. 

The  appearance  of  the  cars  is  unusually  distinctive,  largely 
because  of  the  rounded  radiator  and  specially  designed  head- 
lights. A  tilted  windshield  and  double  cowl  arc  employed. 
The  tonneau  embodies  several  features  which  should  appeal 
to  the  discriminating  owner,  particularly  if  ho  docs  much 
touring.  The  front  of  the  rear  seat  is  a  mahogany  paneled 
compartment,  the  interior  of  which  is  large  enough  to  hold 
several  lunch  boxes,  dusters  and  other  articles.  The  door  lifts 
up  with  lock  hinges,  forming  a  table  so  that  the  lunch  may 
be  comfortably  eaten  right  in  the  car.  At  the  right  is  a 
compartment  fitted  with  a  vacuum  bottle  and  a  cigar  lighter. 
At  the  left  there  is  a  compartment  containing  a  vacuum  ice 
and  solid  food  container.  The  tonneau  equipment  also  in- 
cludes a  lady's  toilet  set  and  the  usual  robe  rail  and  cushion 
foot  rest.  The  carpet  is  lined  on  the  bottom  with  a  water- 
proof oilcloth  which  may  be  turned  over  in  wet  weather,  thus 
saving  the  carpet. 


r<2 


The  engine*  u*<d  an  the  Alafcttic  chassis 
are  both  eight*,  of  I. -head  tup*,  and  have 
thi*  silent  chain  layout  for  the  front  end*. 
The  itller  *prockrt  thawn  on  Ike  left  fur- 
ni*he*  the  adjuttment  for  the  triangular 
drive  from  the  crankthaft,  the  sprvekett 
fur  the  generator  and  for  the  fan  being 
nd)u*table  separately 


Very  luxunnu*  bodies  with  a  lavtth  n/uip- 
ment  of  acce**orie*  and  fitting*  arc  tup- 
pl\rd.  The  car  shown  on  the  left  »rll*  for 
H.&oO  with  a  one  man  top  inttead  of  the 
Victoria  type  Illustrated 


Digitized  by  Google 


1108 


THE   AUTOMOBILE  . 


December  S8,  1916 


Flexibility  in  Hydraulic  Transmission 


Radcliffe  Hydraulic  Transmission  Acts  as  Clutch,  Eliminates  Need 
for  Intermediate  Gear  and  Gives  Electric  Flexibility  to  Drive — Can 
Stop  and   Start  on   High   Gear  by  Throttle   Movement  Only 


THE  Radcliffe  hydraulic  transmission  may  be  described 
briefly  as  a  hydraulic  clutch  which  automatically  gives 
a  similar  effect  to  that  obtainable  from  an  electric 
transmission.  With  it  a  car  can  be  started  from  rest  on  high 
gear  without  any  shock  or  difficulty,  merely  speeding  up  the 
motor  causes  the  car  lo  move  forward,  and  the  car  can  be 
stopped  on  the  brake  without  stalling  the  engine.  Its  flexi- 
bility can  best  be  demonstrated  by  taking  the  car  on  a  grade 
where,  without  manipulating  anything  except  the  throttle 
pedal,  it  is  possible  to  go  forward,  to  allow  the  car  to  run 
backward,  to  arrest  it  and  start  it  forward  again  without 
touching  either  brake  or  gear  lever.  It  is  anticipated  that 
this  transmission  will  eliminate  the  necessity  for  an  in- 
termediate gear  ratio,  although  it  is  not  suggested  that  it 
removes  the  necessity  for  an  emergency  low  speed. 

Replaces  Clutch 

The  device  replaces  the  ordinary  clutch.  It  consists  of  an 
aluminum  or  pressed  steel  casing  provided  with  turbine  blades 
in  the  manner  shown  in  the  illustration.  The  driven  member 
has  similar  corresponding  turbine  construction  and  the  whole 
case  is  filled  with  oil.  Assuming  the  driven  member  to  be 
held  stationary,  as  it  would  be  when  in  connection  with  the 
road  wheels  of  a  stationary  car,  if  the  engine  is  running 
slowly  the  oil  will  circulate  around  the  turbine  blades  but 
will  offer  very  little  resistance.  As  soon  as  the  engine  speeds 
up  the  rotating  part  of  the  turbine  forces  the  oil  with  con- 
siderable pressure  into  the  stationary  part,  which  is  thereby 
caused  to  follow  it,  and  as  the  car  gains  speed  the  difference 
in  rate  of  revolution  between  the  driving  and  driven  member 
will  gradually  decrease  until  there  is  very  little  slip  indeed. 

The  secret  of  success  of  the  device  really  lies  in  the  detail 
design  of  the  turbine  members.  On  meeting  a  hill  the  slip 
increases  a  little,  thus  allowing  the  engine  to  maintain  its 
speed,  and  although,  of  course,  a  certain  amount  of  power  is 
lost  in  heating  the  oil  the  flexibility  given  in  this  way  will 
provide  the  equivalent  of  an  intermediate  gear  ratio.  It  is 
practically  only  when  actually  starting  on  a  stiff  grade  'hat 
it  is  necessary  to  engage  a  low  gear. 


i 


The  development  of  the  transmission  has  taken  a  good  many 
years,  experiments  being  directed  mainly  toward  ascertain- 
ing the  proper  shape  and  proportion  of  the  turbine  blades. 
Consideration  of  the  photographs  and  of  the  sectional  draw- 
ing will  show  that  the  impeller  discharges  directly  into  the 
runner  and  that  the  oil  then  passes  back  again  into  the 
impeller. 

It  will  be  noticed,  of  course,  that  there  is  a  stuffing  box 
at  the  center  where  the  driven  shaft  comes  out  through  the 
driving  casing.  It  might  be  thought  that  this  would  require 
to  be  extremely  tight,  but  such  is  not  the  case,  because  the 
transmission  is  not  filled  completely  with  oil.  A  little  air 
is  left  inside  and  as  soon  as  the  engine  starts  to  run  the 
centrifugal  force  carries  the  oil  outward,  thus  bringing  the  air 
to  the  center  and  taking  away  all  the  oil  from  around  the 
gland. 

The  final  experimental  model  has  been  in  use  for  over  6 
months  on  a  six-cylinder  Studebaker  and  is  being  handled  by 
the  A.  Elliott  Raney  Co.,  244  West  Fifty-ninth  Street,  New 
York.  In  the  several  thousands  of  miles  of  driving  no  hill 
work  has  ever  caused  the  oil  to  heat  unduly  and  the  gasoline 
consumption  over  a  long  period  is  closely  similar  to  the 
previous  record  of  the  same  car  with  the  gear  transmission. 
The  transmission  is  very  practical  for  manufacturing. 


Left — Impeller  of  Radcliffe  transmission  showing  curved  blades. 

casing  and  the  runner  or  driven  member 


Right— Back  half  of 


Section  of  Radcliffe  hydraulic  transmls- 
slon  combined  with  cone  clutch  to  fit  six- 
cylinder  Studebaker  car  used  for  axpcri- 
mente.  The  arrows  show  the  direction  of 
oil  flow 
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Nelson  Is  Unique  Design 


37  Miles  Per  Gallon  Claimed  for  $2,200  Car — Overhead  Camshaft  and 
Original  Transmission — Weight  Kept  Low 


FR  4 
engi 
 ii 


years,  E.  A.  Nelson,  the 
engineer  who  designed  the 
well-known  Hupmobile  20 
runabout  made  during  the  years  of 
1910,  1911  and  1912  and  the  model 
32  which  Succeeded  it,  has  been 
working  on  a  car  of  its  own.  This 
is  now  ready  and  the  first  finished 
jobs  have  been  shipped  to  Eastern 
points,  where  distributors  have  al- 
ready been  engaged. 

The  Nelson  cars  are  not  only  dis- 
tinctive mechanically  but  otherwise 
also.  The  cars  are  not  made  by  a 
company  but  by  Nelson  himself, 
financed  with  his  own  money  and 
manufactured  in  his  own  plant  in 
Detroit,  which  has  a  capacity  of 
ten  cars  a  day.  There  is  no  stock 
for  sale  and  no  intention  of  or- 
ganizing a  stock  company.  It  rep- 
resents the  effort  of  an  engineer 
desiring  to  place  on  the  market  a 
light-weight  vehicle  of  economy, 
made  from  high  grade  materials, 
with  price  occupying  a  rather  sub- 
dued position. 

The  result  is  a  vehicle  weighing 
2200  lb.  with  the  tanks  empty, 
claimed  to  be  able  to  travel  37  miles 

to  the  gallon  and  to  average  better  than  25,  selling  for  $2,200 
with  a  sedan  body.  From  one  end  to  the  other  the  design 
is  distinctive,  although  there  is  nothing  radical.  A  great 
number  of  patented  features  are  used,  however,  and  the 
finished  product  shows  the  result  of  a  considerable  amount 
of  study  of  detail  which  has  resulted  in  many  ingenious  de- 
partures. 

In  working  out  this  design  two  ideas  were  kept  upper- 
most, the  five-passenger  ca- 
pacity and  the  piston  dis- 
placement of  146.7  cu.  in.  In 
other  words  weight  and 
power  and  the  resulting  ac- 
celerative  ability,  clocking  5 


Nelson  four-cylinder  block  power  plant,  which  has  an  overhead  camehaft.   The  unit  gearbox 
Incorporates  clutch,  goarsat  and  rear  axle  gears.    Bore  Is  3>'t  and  stroke  4?4  In. 

to  36  m.p.h.  in  13.5  sec.,  checks  up  the  results.  Throughout, 
the  materials  have  been  designed  for  this  particular  capacity 
with  a  particular  eye  toward  economy,  which  means  light- 
ness. The  finished  vehicle  carries  only  3  gal.  of  water  and 
5  qt.  of  oil,  2  of  which  are  in  a  reserve  tank. 

Some  of  the  high  spots  on  Nelson's  car  are  the  overhead 
camshaft  used  on  the  block  four  engine,  the  unit  transmis- 
sion incorporating  in  one  housing  the  clutch,  gearset  and 
rear  axle  gears,  the  cross  scroll  spring  in  the  rear  and 
the  semi-elliptic  scroll  in  front,  the  use  of  some  unique 
tempers  on  materials,  notably  in  the  rear  axle  shafts, 
where  a  spring  temper  giving  200,000  lb.  elastic  limit 
is  employed,  and  the  layout  of  the  valve  action. 

In  the  engine  there  is  nothing  unique  about  the  mo- 


Side  view  of  four-cylinder  Nelson  chassis,  showing  cross  acroll  type 
of  rear  spring  having  Its  center  support  mounted  on  a  tubular  croas 
member  at  the  rear  of  the  chassis.    Wheelbsse  Is  104  In.  and  tires 
and  ii  by  4.    Note  mounting  of  engine 
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Unit  gearbox  uMd  on  tha  Neleon  four  Incorporating  In  on*  houeing  the  clutch 
and  rear  axle  geare.   Thla  houalng  la  mad*  of  aluminum 


tor  block  itself.  This  is  an  iron  casting  with  the  tippet 
part  of  the  crankcase  integral.  The  heads  are  detachable, 
carrying  the  entire  valve  assembly  and  the  manifolds,  and 
above  the  head  there  is  an  additional  cap  carrying  the  cam- 
shaft assembly,  also  acting  as  an  oil  housing  for  the  latter 
which  runs  in  a  continual  bath. 

In  the  piston  and  rod  assembly  there  is  nothing  excep- 
tional but  the  rod  section.  This  is  a  shallow  I  designed 
for  extreme  stiffness  in  the  plane  of  rotation  without  a  mass 
of  material  on  the  flanges  for  perpendicular  strength.  The 
piston  is  iron  and  curries  four  rings.  These  arc  in  two 
slots,  each  slot  carrying  two  rings  of  -the  ordinary  eccentric 
type  with  the  rings  dowel  pinned  to  the  piston  to  hold  the 
slots  at  opposite  points  on  the  circumference  to  avoid  leakage. 
The  rings  are  thus  locked  in  pairs. 

The  piston  pin  is  hollow,  1  in.  in  diameter,  locked  in  the 
upper  end  of  the  rod  by  a  pinch  clamp  and  taking  its  bear- 
ing in  the  piston  bosses  directly  without  bushings.  The 
bearing  space  is  1  in.  in  diameter  and  1  in.  on  each  side, 
giving  a  total  dimension  of  1  in.  diameter  by  2  in.  length.  The 
I-beam  rod  has  a  flange  width  of  %  in.  The  depth  of  the 
I  is  1%  in.  at  the  center  with  a  taper  toward  the  bottom. 
The  stock  used  is  3/32  in.  through  the  center  of  the  web, 
the  material  being  chrome  vanadium  steel.  The  rod  length 
is  10%  in.,  and  the  weight  of  the  entire  assembly  of  piston 
and  rod  is  3  lb.  2  oz.  Without  the  piston  the  rod  assembly 
weighs  1  lb.  12  oz.  The  bearing  at  the  lower  end  is  2  in. 
in  diameter  and  1V4  in.  long,  provided  with  two  3tt  nickel 
steel  cap  bolts. 

A  counterweighted  crankshaft  is  used,  the  particular 
feature  of  which  is  the  thickness  of  the  cheeks.  The  thick- 
ness of  these  on  the  sides  adjacent  to  the  two  center  bearings 
is  2  7/16  in.  The  counterweights  are  made  up  to  balance 
the  throws,  plus  one-half  the  rod  weights.  The  material  used 
in  the  shaft  is  0.40  carbon  steel,  with  the  counter-weights 
electrically  butt-welded  into  place. 

From  the  crankshaft  the  valve  drive  iB  carried  to  the 
overhead  camshaft  by  bevel  gear  and  vertical  shaft.  The 
bevel  gear  is  mounted  directly  on  the  rear  end  of  the  crank- 
shaft and  housed  directly  in  the  rear  main  bearing.  This 
is  a  chrome-silico-manganese,  commonly  known  as  C.  S.  M. 
steel  gear.  The  vertical  shaft  tapers  from  %  in.  at  the  gear  to 
9/16  at  the  top  and  has  a  1  to  1  ratio  with  the  crankshaft. 
The  helf-time  ratio  is  secured  at  the  top,  where  an  adjustable 
spiral  bevel  transmits  the  drive  to  the  camshaft.  Back  of 
the  camshaft  spiral  bevel  gear  is  a  spur  gear  which  forms 


graraet 


the  magneto  drive,  the  instrument  being 
mounted  on  the  top  of  the  engine  and 
being  a  special  Roach  arranged  so  that 
the  magnets  lie  flatly  on  the  top  of  the 
cylinder  head. 

The  camshaft  lies  directly  in  the 
head  piece  of  the  engine.  At  the  rear 
end  is  the  spiral  gear  through  which 
it  is  driven  and  at  the  forward  end  is 
the  fan  pulley  which  it  drives.  It  is 
a  short,  stiff  shaft,  carried  on  five  bear- 
ings cut  directly  in  the  cast  iron.  The 
camshaft  can  be  slipped  into  place  from 
either  end  and  carries  the  cams  in- 
tegral. These  are  the  true,  constant- 
acceleration  type,  designed  to  run  with 
0.006  clearance  and  giving  conventional 
timing  with  no  provision  for  valve  ad- 
justment. The  heads  of  the  hollow  tap- 
pets and  the  valve  stems  which  fit  into 
the  tappet  are  ground  to  finished  ac- 
curacy after  which  no  adjustment  is  re- 
quired. The  intake  opens  15  deg.  after 
top  center  and  closes  35  deg.  after  bot- 
tom center.  The  exhaust  opens  45  deg. 
before  bottom  center  and  closes  10  deg.  after  top  center. 

Across  the  diameter  the  camshaft  measures  1%  in.  at  the 
bearings.  The  three  center  bearings  are  %  in.  long  and  the 
end  bearings  %  in.  This  is  a  low  carbon  steel  shaft  hardened 
at  the  rubbing  point.  A  piston  type  of  tappet  is  used  fitting 
around  the  valve  stem.  The  tappets  are  pressed  steel 
hardened  and  ground,  1%  in.  diameter,  with  the  follower 
ground  to  a  true  radius.  The  valve  drive  operates  with  a 
28-lb.  spring. 

Full  pressure  oiling  is  used  running  up  to  30  lb.  per  sq.  in., 
with  an  exterior  adjustable  release.  No  splash  is  used  to 
any  of  the  bearings,  the  oil  being  circulated  through  the 
hollow  crankshaft  and  with  an  independent  lead  directly  to 
the  camshaft  housing,  where  it  keeps  the  shaft  bearing  con- 
tinually bathed  in  oil.  This  circulating  system  is  operated 
by  a  pump  formed  by  the  drive  gears  at  the  lower  end  of  the 
vertical  valve  shaft  and  has  a  capacity  of  3  qt  In  addition 
to  this,  there  is  a  small  tank  mounted  on  the  top  of  the 
engine  having  a  reserve  capacity  of  2  qt.  which  can  be 
allowed  to  flow  into  the  main  reservoir  whenever  the  oil  in- 
dicator shows  no  pressure. 

A  special  adaptation  of  the  U.S.L.  starting  and  lighting 
system  is  used,  in  which  the  unit  is  mounted,  as  customary, 
as  a  flywheel  at  front  end  of  motor.  The  fields  are  sta- 
tionary, with  the  armature  rotating  and  forming  the  fly- 
wheel. The  hub  for  the  rotating  member  is  a  standard  taper 
fitting  on  the  end  of  the  crankshaft,  while  the  stationary 
member  is  carried  on  a  projection  of  the  crankcase.  This 


Layout  of  tha  overhead  valve  action  on  the  Nelaon  four 
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is  a  12-volt  system  with  inherent  regulation. 
Ignition  is  by  the  specially-built  Bosch  instru- 
ment and  the  storage  battery  is  a  U.S.L. 

For  carburetion  a  Zenith  instrument  is  used 
with  a  vertical  flange  directly  against  the 
cylinder  head  which  contains  the  integral  mani- 
fold. The  carbureter  is  featured  by  an  in- 
clined header  designed  to  eliminate  the  pocket 
found  with  a  horizontal  header  at  the  venturi 
and  patent  has  been  applied  for  on  this  feature. 
The  economy  of  the  car  focuses  around  the  con- 
struction of  the  intake  manifold,  which  is  so 
formed  that  the  longest  draw  from  the  carbu- 
reter to  the  farthest  intake  port  is  4  in.  The 
water  around  the  cylinder  head  is  kept  at  about 
boiling  temperature,  summer  and  winter,  thus 
giving  the  heat  required  with  the  present  grade 
of  fuel  and  allowing  operation  with  anything 
that  is  called  gasoline.  Another  feature  about  the  throttle 
linkage  is  that  it  is  laid  out  to  give  a  uniform  opening  at 
low  throttle  position. 

Cooling  is  by  thermo-syphon  with  a  cellular  radiator  which 
has  a  feature  of  note  in  that  the  overflow  pipe  is  carried  to 
the  bottom  of  the  radiator,  allowing  the  steam  formed  in 
case  of  a  gathering  of  slushy  ice  in  the  bottom  to  thaw  out 
the  cooling  system. 

The  clutch  receives  its  drive  from  a  shaft  and  single  uni- 
versal, being  mounted  in  unit  with  the  gearset  and  rear  axle. 
The  diameter  of  the  clutch  is  3%  in.  and  it  is  comprised  of 
thirty  disks  of  saw  steel  running  in  oil.  The  axle  is  floating 
with  %  sq.  in.  chrome  vanadium  steel  shafts,  heat  treated 
with  a  spring  temper  giving  200,000  lb.  elastic  limit.  The 
housing  for  the  clutch,  gearset  and  transmission  part  is 
aluminum,  and  the  gear  reduction  at  the  rear  axle  is  4.25  to 
1.    The  propeller  shaft  is  11/K5  chrome  vanadium  steel. 

A  cross  scroll  type  of  rear  spring  is  used  with  the  center 
support  mounted  on  a  tubular  cross  member  at  the  rear  of 
the  chassis,  giving  a  slight  compensating  or  rocking  action. 
The  scrolls  at  the  ends  of  the  spring  serve  as  centering  de- 
vices and  supplant  the  shackles.  On  the  front  springs  the 
scrolls  are  also  used  and  they  serve  to  take  up  the  shock 
between  the  frame  and  the  spring  and  also  give  a  flexible 
drive  to  the  front  axle. 


Nelson  two-door  sedan 
type  which  sells  for  (2.200 


There  are  six  cross  members  in  the  frame,  those  at  the 
front  and  rear  being  tubular.  The  steering  gear  has  a 
divided  drop  arm  which  equalizes  the  bearing  stresses  on 
this  point.  There  is  also  a  forked  wheel  spindle  which  dis- 
tributes bearing  stresses  and  takes  care  of  the  castor  effect. 
Additional  castor  is  given  by  mounting  the  springs  ahead  of 
center,  the  distance  being  16  in.  front  and  18  in.  rear.  The 
brake  linkage  also  has  a  little  kink  of  interest  in  the  use  of 
sectors  for  expanding  the  bands.  The  brakes  are  both  ex- 
panding, being  side  by  side  on  the  same  drum.  The  diameter 
of  the  latter  is  11     in.  and  the  face  width  1  '<  in. 

The  wheelbase  is  104  in.  and  the  tire  size  32  by  4.  It  is 
stated  that  upward  of  12,000  miles  has  been  shown  on  the 
test  cars  to  a  set  of  tires.  The  speed  range  is  from  5  to 
50  m.p.h. 

It  will  be  noted  that  in  the  body  lines  the  cowl  is  entirely 
eliminated,  the  hood  being  in  direct  contact  with  the  body 
proper.  It  is  a  two-door  sedan  type  with  divided  front  seats, 
upholstered  in  gray  bedford  cord,  as  is  also  the  top  lining. 
The  cushions  are  tufted  with  real  curled  hair  over  heavy 
springs.  All  the  windows  can  be  lowered  into  the  body  sash 
and  a  double  windshield  is  employed.  Standard  equipment 
includes  a  Moto-Meter,  Stewart  speedometer,  Waltham  clock 
and  ammeter,  gtsoline  and  oil  gages,  dash  light,  tools,  tire 
pump,  etc. 


Chalmers  Six  Hauls  15  Tons  h  Mile 


/NBT.l  l.l.ATIOX  of  heavy  machinery  at  the 
bio   automobile   plants   present*  problem* 
that  only  resourceful  factory  managers  can 

solve. 

During  the  fall  a  big  steam  hammer  arrived 
at  the  plant  of  the  Chalmers  Motor  Co..  De- 
troit, for  installation  in  the  drop-forge  build- 
ing The  steam-hammer  weighed  in  excess 
of  IS  tons,  and  after  being  unloaded  from  a 
railroad  flat  car.  had  to  be  moved  a  distance 
of  %  mile. 

A  Chalmers  Six-30  thassis  was  hurried 
over  from  the  final  test  department,  hooked 
up  to  thr  t  ig  hammer  by  heavy  ropes  and  the 
power  was  turned  on.  80 
heavy  was  the  ponderous 
piece  of  machinery  that  steel 
rollers  placed  under  it  were 
crushed  Itke  egg  shells  and 
the  ropes  lasted  for  only 
short  periods. 

But  the  2000-16.  chassis 
moved  its  30,000-16.  load  along  steadily  and 
the  hammrr  was  in  position  within  an  hour 
after  nr-rtt mp  at  the  factory. 


Chalmers  S(x-30  chassis  hauling  a  11-ton  steam-hammer  %  mile  to  factory 
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A  Cuban  Electric  Transmission 


Electric  Unit  Combined  with  Plan- 
etary Gear  Permits  Reduction  of 
Size  and  Weight  —  Direct  Drive 
Given  by  Engaging  Dog  Clutch 

TO  the  possibilities  of  electric  and  electro- 
mechanical transmission  systems  there 
seems  to  be  no  end.  One  of  the  moat 
interesting  is  illustrated  on  this  page.  It  has 
two  special  advantages;  first,  it  gives  a  direct 
drive  on  high  gear,  both  the  electrical  and 
mechanical  portions  then  being  inoperative. 
Second,  the  horsepower  of  the  electrical  por- 
tion needs  only  to  be  one-half  that  of  the  gaso- 
line engine.  The  action  can  be  very  readily 
followed  from  the  sectional  illustration  in 
which  A  is  the  engine  shaft.  It  will  be  seen 
that  this  drives  the  sun  wheel  of  a  planetary 
gear.  The  armature  of  the  electrical  machine 
and  the  pinion  carrier  B  are  both  fixed  to  the 
shaft  C  which  is  the  driven  shaft  to  which 
the  universal  joint  is  attached  for  the  propeller  shaft. 
The  field  magnet  case  D  turns  freely  on  the  shaft  C,  but  has 
integral  with  it  a  second  sun  wheel  B,  being  thereby  con- 
nected to  the  engine  through  the  medium  of  the  planet  pinions 
which  are  both  on  their  shaft. 

Now  assume  A  to  be  rotating  and  B  stationary,  then  the 
pinions  will  revolve,  and  D,  by  means  of  the  sun  wheel  E, 
will  be  driven  in  the  same  direction  as  that  in  which  the 
engine  is  turning  at  a  speed  depending  upon  the  numbers  of 
teeth  in  the  sun  wheel  on  A  and  the  sun  wheel  E.  Having 
the  field  magnets  revolving  around  the  armature,  as  soon  as 
a  current  is  allowed  to  flow  there  will  be  resistance,  so  that 
the  magnets  will  tend  to  drag  the  armature  around  with  them. 
This  is  the  equivalent  of  applying  a  magnetic  clutch  tending 
to  start  the  car  by  means  of  the  shaft  C.  But  there  is  also 
the  reaction  to  be  considered.  The  field  magnets  tend  to  rotate 
the  armature  and  the  armature  tends  to  stop  the  rotation 
of  the  field  magnets.  This  means  that  equal  efforts  are  being 
made,  one  to  turn  the  shaft  C  and  the  other  to  stop  the  turn- 
ing of  D,  and  so  to  stop  the  turning  of  E.  The  effect  of  hold- 
ing E  is  to  produce  another  reaction  which  drives  the  pinion 
carrier  B  in  a  forward  direction.  But  B  is  keyed  to  the  shaft 
C;  therefore,  we  are  trying  to  turn  this  shaft  both  by  means 


of  the  armature  and  by  means  of  the  pinion  carrier,  and  the 
turning  effort  is  divided  equally  between  the  armature  and 
the  planetary  gearing. 

As  the  car  speeds  up  we  shall  reach  a  position  where  the 
shaft  C  is  revolving  a  little  slower  than  shaft  A,  the  differ- 
ence in  speed  being  only  just  sufficient  to  maintain  enough 
current  to  supply  the  necessary  magnetic  grip.  When  this 
happens  the  throttle  is  allowed  to  close  for  an  instant  and 
the  dog  clutch  H  is  moved  by  any  convenient  means,  this 
locking  D  to  the  shaft  C.  Then  no  current  is  being  gen- 
erated, since  the  armature  and  the  magnets  are  revolving 
at  the  same  speed  and  there  is  no  relative  motion  between 
the  different  parts  of  the  planetary  gear. 

To  obtain  the  reverse  there  is  a  brake  band  surrounding  D 
whereby  it  can  be  stopped  from  rotating  and  E  being  sta- 
tionary will  cause  the  pinion  carrier  B  and  shaft  C  to  travel 
in  a  reverse  direction. 

This  is  merely  the  simplest  expression  of  the  invention, 
which  is  susceptible  to  many  variations  of  detail.  The  in- 
ventor is  Carlos  M.  Seidel,  an  electrical  engineer  of  Havana, 
Cuba,  at  present  residing  in  New  York.  He  is  anxious  to 
make  arrangements  for  the  manufacture  of  an  experimental 
outfit  and  may  be  addressed  In  care  of  The  Automobile. 


New  Process  Rubber — Plates  Metal 


Soft  Rubber  Attached  to  Steel  So  That  It  Cannot  Be  Torn  Off— Employed  for  Solid 

Tire  Making  and  New  Flexible  Coupling 


THE  attachment  of  rubber  to  metal  is  a  subject  which 
probably  is  not  much  considered  by  engineers,  yet  for 
many  purposes  a  process  which  enables  soft  rubber  to 
be  fixed  to  steel  is  very  useful.  The  first  instance  that  occurs 
is,  of  course,  an  electrician's  pliers  where  the  rubber  is  neces- 
sary for  insulation.  Another  place  where  the  two  dissimilar 
substances  require  to  adhere  is  in  the  band  type  of  solid  tire. 
Yet  another  example  is  the  roller  skate  wheel,  for  skates  in- 
tended to  be  used  in  offices. 

The  old  way  of  attaching  rubber  to  metal  was  to  make 
the  metal  surface  very  rough  so  that  the  rubber,  when  vul- 


canized in  place,  would  be  held  mechanically  by  the  rough 
metal.  A  new  process  has  recently  been  developed  by  the 
Rubber  Insulated  Metals  Corp.,  Plainfield,  N.  J.,  whereby 
soft  rubber  can  be  made  to  stick  to  metal  so  strongly  that  the 
rubber  can  be  torn  off  afterward  and  will  break  above  the 
junction  line  rather  than  at  it. 

To  obtain  this  close  adhesion,  it  is  not  necessary  that  the 
metal  should  be  very  rough.  The  first  stage  consists  of 
plating  the  surface  of  the  steel  with  a  copper  alloy  having 
very  much  the  appearance  of  bray.  Then,  in 
rubber  previous  to  vulcanizing,  certain 
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which  have  a  chemical  action  on  the  copper  alloy  when  sub- 
jected to  the  vulcanizing  heat.  Vulcanizing  proceeds  exactly 
as  though  the  metal  were  not  there.  In  the  case  of  a  pair 
of  pliers,  for  instance,  after  they  had  been  plated  the  rubber 
compound  would  be  put  on  the  mold  and  vulcanizing  then 
takes  place  at  the  same  temperature  in  about  the  same  time 
required  formerly.  Repeated  experiments  show  that  after 
this  treatment  the  rubber  can  only  be  torn  off  with  difficulty, 
and  when  as  much  as  possible  has  been  removed  in  this  way 
it  will  be  necessary  to  scrape  or  cut  in  order  to  get  down 
to  the  metal  surface,  so  strong  is  the  tie  between  the  metal 
and  rubber  that  is  established  during  vulcanizing  process. 

There  seems  to  be  hardly  any  end  to  the  possibilities  of 
this  process.  One  of  its  most  useful  fields  of  application  is 
claimed  to  be  in  solid  tire  manufacture,  the  Rubber  Insulated 
Metals  Co.  stating  that  a  tire  with  a  given  amount  of  rubber 
of  a  given  quality  can  be  produced  more  cheaply  by  their 
method  than  by  any  other.  In  other  words,  they  think  the 
process  will  effect  a  substantial  economy  in  solid  tire  cost. 

Another  use  for  the  process  is  for  making  flexible  couplings, 
and  it  is  anticipated  that  there  will  be  a  big  demand  for  these 
in  the  automobile  industry.    The  coupling  is  shown  in  the 
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Rimco  ruooer-metal  flexible  coupling 


accompanying  illustration  and  there  is  no  metallic  connection 
whatever  between  the  two  steel  parts.  The  wave  formation 
of  the  steel  is  carried  right  across  and  a  half  inch  or  more 
of  rubber,  according  to  the  size  of  the  joint,  separates  the 
two  metal  parts.  These  joints  have  been  made  in  many  sizes 
and  tested  in  many  ways  and  should  have  many  automobile 
uses.  In  this  coupling  the  rubber  is  normally  in  compression, 
as  can  be  observed  by  looking  carefully  at  the  illustration. 
It  is  not  suggested  that  the  joint  is  flexible  enough  for  use 
where  much  disalignment  exists,  but  it  will  care  for  as  much 
as  a  leather  disk  magneto  coupling. 


Carter  Tank  Pumps  Fuel 


Diaphragm  Oscillated  by  Cylinder  Pressure — Keeps  Level 
Constant — Action  Unaffected  by  Throttle  Position 


THE  Carter  system  of  fuel  feed  used  on  the  American  six, 
and  applicable  to  any  automobile,  is  a  positive  pumping 
-  operating  without  regard  to  the  depression  in 


the  intake  manifold  and  also  making  no  use  of  exhaust 
pressure.  Its  essential  feature  is  a  diaphragm  something 
like  the  vibrating  diaphragm  of  an  electric  horn.  This 
diaphragm  is  contained  in  a  case  and  on  one  side  of  it  there 
is  a  spring  which  normally  keeps  it  pushed  back  against 
the  opposite  side  of  the  case.  Here  there  is  a  small  hole 
in  which  a  little  plunger  rests,  and  behind  this  plunger  is  a 
connection  for  a  copper  pipe,  of  which  the  other  end  is  taken 
to  one  of  the  cylinders  of  the  engine,  usually  being  fitted  to  a 
union  in  a  valve  cap  or  som 


On  the  compression  stroke  the  air  in  the  pipe  is  compressed 
in  proportion  with  that  in  the  cylinder.  This  moves  a  little 
plunger  and  presses  the  diaphragm  across  its  case  against 
the  spring.  When  it  is  pressed  as  far  as  it  will  go  the  little 
plunger  comes  against  a  seat  in  the  nipple  so  that  when  the 
explosion  follows  the  compression  it  merely  holds  the 
more  tightly  on  its  seat  and  does  not  transfer  any 
pressure  to  the  diaphragm.  As  soon  as  the  pressure  drops 
in  the  cylinder  on  the  exhaust  or  suction  stroke  the  spring 
drives  the  diaphragm  back  again  to  its  original  position.  Thus, 
during  each  cycle  in  the  cylinder  to  which  the  diaphragm 
is  attached,  it  makes  one  complete  oscillation.  The  side  of 
the  diaphragm  case  furthest  from  the  engine  is  connected 
by  a  non-return  valve  to  a  long  pipe  and  the  gasoline  tank. 
It  is  also  connected  with  the  small  tank  by  which  the  car- 
bureter Is  fed.  As  the  spring  pushes  the  diaphragm  back, 
when  the  cylinder  pressure  falls  it  sucks  in  fuel  from  the 
main  tank,  then  on  the  next  compression  stroke  this  fuel  is 
driven  upwards  into  the  supplementary  tank  passing  another 
non-return  valve  as  it  goes.  It  is  by  means  of  this  second 
non-return  valve  that  the  pumping  is  caused  to  cease  when 
the  supplementary  tank  is  full. 

Referring  to  the  illustration,  the  valve  being  shown  at  A, 


Carter  tank 
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it  will  be  seen  that  it  is  a  mushroom  type  and  on  the  com- 
pression stroke  of  the  diaphragm  the  fuel  is  forced  upwards 
until  it  entirely  fills  the  vertical  tube  B  and  flows  out  over 
the  top  into  the  tank.  When  the  level  in  the  tank  lifts  the 
float  the  stem  of  the  latter  raises  the  little  plunger  C,  which 
is  inside  the  mushroom  valve.  Thus,  at  the  top  of  its  travel 
the  float  lifts  the  mushroom  valve  off  its  seat.  As  soon  as 
this  happens  the  diaphragm,  instead  of  sucking  fuel  from 
the  main  tank,  merely  draws  it  from  the  supplementary 
one  and  pumps  it  back  again. 

To  start  the  tank,  originally  when  it  was  first  fitted  the 


priming  cap  at  the  top  of  the  tank  is  unscrewed  and  the 
gasoline  poured  in.  Once  the  lower  part  of  the  tank  is  filled 
it  will  require  no  further  attention. 

The  Carter  tank  is  made  by  the  Carter  Carbureter  Co.,  St. 
Louis,  Mo. 

A  special  claim  made  for  the  Carter  system  is  that  the  fuel 
level  remains  very  constant.  Less  than  H  in.  of  movement 
on  the  float  will  make  all  the  difference  between  the  mush- 
room valve  being  closed  or  open,  and  as  this  leaves  its  seat 
the  pump  is  instantly  stopped  and  as  instantly  started  when 
it  once  more  returns  to  its  normal  position. 


Multiple  Worm  Drive  Axle 


Two  Direct  Speeds  and  Reverse,  Also  Direct,  Inside  Axle  Housing 


THE  illustrations  on  this  page  show  a  multiple  worm  drive 
axle  giving  two  direct  speeds  forward  and  a  direct  re- 
verse. The  propeller  shaft  is  inclosed  within  a  very  large 
diameter  torque  tube,  and  there  is  an  ingenious  device 
whereby  the  rear  end  of  the  shaft  can  be  direct  clutched  to 
either  of  the  three  worms. 

Referring  to  the  cuts  which  are  almost  self-explanatory, 
the  upper  left  shows  the  layout  of  the  three  worms  and  the 
triple  worm  wheel.  The  lower  right  view  shows  the  three 
dog  clutches  with  the  propeller  shaft  in  the  middle,  or  high 


KM 


gear  position.  To  change  from  one  gear  to  another  the 
clutch  is  thrown  out  in  the  usual  way,  and  the  action  of 
pressing  the  clutch  pedal  also  pulls  forward  the  part  which 
slides  within  the  carrier  A.  This  disengages  the  dog  clutch 
and  also  frees  the  carrier  for  transverse  movement  The 
gear  lever  is  then  operated,  sliding  the  carrier  across  till  the 
coupling  is  opposite  either  the  low  speed  or  the  reverse  worm, 
and  letting  in  the  clutch  then  engages  the  dog  clutch  before 
the  friction  surfaces  of  the  main  clutch  come  together. 

The  small  drawing  at  the  center  shows  how  the  movable 
carrier  is  locked,  so  that  it  cannot  move  sideways  while  the 
dog  clutch  is  in  mesh.  The  bar  B,  B  has  three  semi-circular 
grooves  in  it,  and  the  carrier  A  cannot  be  moved  till  the 
clutch  has  been  withdrawn  by  fully  depressing  the  pedal. 

The  gear  has  been  made  and  applied  to  an  automobile.  It 
is  the  invention  of  A.  W.  Chase,  and  the  patents  are  held  by 
the  Multiple  Worm  Axle  Co.,  whose  offices  are  with  those 
of  the  Pan  American  Munitions  Co.,  Grand  Central  Terminal, 
New  York. 

The  experimental  model,  the  drawings  for  which  are  used 
for  the  accompanying  illustrations,  has  been  made  carefully, 
and  demonstrates  in  a  satisfactory  /manner.  However,  it  is 
obvious  that  some  simplification  would  be  possible  in  design- 
ing for  regular  production,  and  both  weight  and  size  reduced. 
At  present  the  weight  is  said  to  be  a  little  less  than  that  of 
the  original  axle  with  three  speed  transmission  integral. 

The  fact  that  all  three  worms  are  running  continuously  is 
probably  of  small  importance,  since  there  is 
load  on  the  worms  which  are  running  free, 
of  friction  between  a  worm  and  worm  wheel  is  extremely 
1,  and  the  amount  of  power  required  is  negligible. 
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Binks  Racing  Carbureter 

ONE  of  the  features  of  this  carbu- 
reter is  that  the  area  past  the  jet 
may  be  varied  while  at  the  same 
time  keeping  the  jet  in  the  most  con- 
stricted area  with  a  wide-open  throttle 
and  combining  a  true  venturi  action.  The 
instrument  is  said  to  impart  strong  ac- 
celeration, rendering  gear  shifting  much 
less  frequent  in  hill  work  and  providing 
maximum  speed  for  straightaway  travel. 
There  is  a  pilot  jet  for  vory  slow  run- 
ning, and  starting  the  engine  when  cold 
is  made  easy,  no  flooding  being  neces- 
sary, as  with  the  flap  drawn  up  tight 
fuel  will  spray  out  of  the  main  jet  owing 
to  the  high  velocity  past  it.  Under  or- 
dinary conditions  starting  is  accom- 
plished on  the  pilot  jet. 

Charles  Kinks,  the  inventor,  is  pre- 
pared to  sell  patents  and  rights  of  his 
carbureters  for  the  United  States.  Binks 
carbureters  are  now  manufactured  in 
England  in  various  styles  for  gasoline, 
kerosene  and  heavy  fuels  for  both  cars 
and  trucks,  prices  of  the  instruments 
varying  with  their  type  and  »ixe. — C. 
Binks,  Ltd.,  Eccles,  England. 

King  Valve-Spring  Lifter 

This  valve-spring  lifter  is  designed 
for  other  than  Ford  cars.  A  horizontal 
member  is  locked  in  the  valve-cap  open- 
ing, serving  as  a  purchase  for  the  lever 
and  at  the  same  time  holding  the  valve 
down  from  the  top.  An  adjustable  chain 
and  ring  offer  a  fulcrum  for  the  notched 
lever  that  is  caught  beneath  the  valve 
washer,  the  washer  raised  and  the  lock- 
ing pin  removed.  Price,  $1.50. — King 
Specialty  Mfg.  Co.,  Brookline,  Mass. 

Ekern  Emergency  Axle 

By  the  use  of  this  device  a  Ford  car 
with  a  broken  rear  axle  can  be  placed 
•n  its  own  wheels  and  towed  home.  The 
emergency  axle  hooks  under  the  flange 
on  the  car-axle  housing  and  is  secured 
by  a  set-screw  at  the  top.  The  broken 
axle  stub  is  then  removed  from  the  wheel 
and  the  wheel  placed  on  the  emergency 
axle.    The  axle  sells  for  $5. 


Binks  racing  type 
carbureter,  show* 
I  n  g  adjustment 
pelnta 


Malleable-iron  braces  are  also  made 
for  clamping  between  the  end  of  the 
drive-shaft  tube  and  the  lugs  of  the  dif- 
ferential case,  thus  supporting  the  drive- 
shaft  tube  of  a  Ford  car.  It  is  stated 
that  the  differential  housing  and  the 
drive-shaft  tube  are  made  a  unit,  thus 
prolonging  the  life  of  the  entire  rear 
assembly.  The  braces  may  be  attached 
in  10  minutes  by  any  one.  Price,  $3.60. — 
Ekern  Bros.  Mfg.  Co.,  Flandreau,  S.  D. 

Westmoreland  Piston  Ring 

As  shown  in  the  illustration,  this  re- 
cently patented  piston  ring  is  a  two- 
piece  construction,  with  a  lap  joint  on 
the  outside  part  and  a  bevel  cut  in  the 
inside.  The  two  parts  are  prevented 
from  moving  on  each  other  by  the 
tongue-and-groove  feature,  while  the  two 
joints  cannot  move  around  together  be- 
cause of  the  dowel  pin.  Some  of  the 
advantages  claimed  arc  equalized  pres- 
sure against  the  cylinder  walls,  sealed 
joints,  tortuous  gas  passages,  etc.  The 
metal  is  so  distributed  as  to  get  equal 
pressure  from  each  ring.  There  are  no 
feather  edges  or  excessively  thin  sec- 
tions, the  inventor  stating  that  there  is 
no  chance  of  wedging  between  the  cyl- 
inder walls  and  the  piston  and  that  the 
ring  works  equally  well  either  side  up. — 
E.  T.  Westmoreland,  Childress,  Tex. 

Keystone  Spring  Oiler 

Three  coiled  springs  hold  an  oil  pocket 
tightly  against  the  sides  of  the  car 
spring.  As  the  leaves  of  the  spring  vi- 
brate with  the  motion  of  the  car,  it  is 
claimed  that  the  lubricant  is  automatic- 
ally spread  between  the  leaves.  The 
oiler  may  be  attached  to  any  car,  and 
needs  to  have  the  oil  supply  renewed 
monthly.  Price,  25  cents  each. — M.  &  M. 
Co.,  Cleveland. 

Storm  &  O'Hair  Reboring  Machine 

In  addition  to  the  standard  reboring 
machine  adjustable  for  all  makes  of  en- 
gines this  company  is  now  manufacturing 
a  special  type  for  Fords,  as  illustrated 
herewith.  The  cutters  are  universally 
adjustable  by  means  of  a  center  cutter 
adjuster  and  can  be  set  to  cut  any  de- 
sired amount.  Each  cylinder  is  rebored 
and  finished  to  any  desired  oversize  in 
one  operation.  The  machine  is  simple 
and  accurate  and  can  be  operated  by 
hand,  low-speed  drill  press  or  other 
power.    Parts  are  interchangeable  with 
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Details  of  Westmoreland  two-piece  piston  ring  construction 
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those  of  the  standard  machine,  so  addi- 
tional equipment  can  be  purchased  at  any 
time  and  at  moderate  cost,  to  make  it 
suitable  for  reboring  practically  all 
makes  of  cylinders. — Storm  &  O'Hair 
Co.,  226  Commercial  Street,  Thompson, 
Iowa. 

Penfleld  Spotlight 

This  small  electric  spotlight  is 
swivelcd  on  the  windshield  so  as  to  per- 
mit motion  in  any  direction.  Two  styles 
are  offered,  one  having  a  rear  view  mir- 
ror, and  the  other  plum.  They  are  lin- 
ished  in  black  with  polished  nickel  trim- 
mings. Price,  6-in.  light  with  rear  view 
mirror,  $7.  Without  mirror,  $6.50. — Pen- 
field  Mfg.  Co.,  Meriden,  Conn. 

Ottofy  Heater 

In  this  device  a  funnel  just  behind  the 
radiator  catches  the  air  and  passes  it 
over  the  hot  exhaust  pipes  and  into  the 
registers  in  the  floor  boards.  A  valve  at 
the  mouth  of  the  funnel  may  be  adjusted 
from  the  seat,  and  the  desired  amount  of 
warm  air  reaching  the  registers  con- 
trolled. Price,  large  size,  touring,  $15; 
roadster,  §10;  Ford  type,  touring,  $7.50; 
roadster,  $5. — Ottofy  Auto  Heater  Co., 
3133  Locust  Street,  St.  Louis,  Mo. 

Standard  Demountable  Wheel  Set 

In  converting  the  regular  Ford  wheels 
into  demountable  and  interchangeable 
wheels,  a  dummy  hub  is  substituted  for 
the  standard  Ford  hub  and  carries  the 
wheel  by  means  of  four  studs  and  nuts. 
■Flanges  are  placed  on  each  side  of  the 
wheel  at  the  center  of  the  spokes,  and 
are  held  in  place  by  two  bolts.  It  i* 
claimed  that  a  tire  change  may  be  made 
in  4  miii.  Price,  including  a  spare  wheel, 
$12.  —  Standard  Auto  Accessory  Co., 
Leipsic,  Ohio. 

Kelley  Convertible  Truck 

For  converting  a  Ford  car  into  a  1-ton 
truck.  After  the  removal  of  the  body, 
rear  wheels,  rear  axle,  springs  and 
driveshaft,  the  attachment  is  bolted  on 
over  the  Ford  frame.  It  comprises  a 
special  lengthened  frame,  two  heavy 
semi-elliptic  springs  and  a  special  rear- 
axle  construction,  including  brakes,  and 
truck  wheels  carrying  Goodrich  32  by 
3V6  solid  rubber  tires.  The  extended 
wheelbase  is  127  in.,  giving  a  loading 


At  the  left  It  the  Ottofy 
heater  attached  to  an 
engine,  the  principle 
being  Illustrated  In  the 
diagram   at  the  right 


Standard  de 

mountable  wheel 
designed  for 
Ford* 


space  of  9  ft.  back  of  the  driver's  seat. 
Various  styles  of  bodies  for  the  truck 
are  also  made  by  this  company.  Price, 
internal  gear,  $365;  worm'  gear,  $385. — 
Kelley  Convertible  Auto-Truck  Co.,  332 
Michigan  Avenue,  Chicago. 

Pontoklene  Polish 

Besides  acting  as  a  polish  for  preserv- 
ing and  improving  the  car  finish  with 
little  rubbing,  Pontoklene  acts  as  a 
cleanser,  easily  removing  tar,  grease  and 
dirt.  The  preparation  is  applied  by  wip- 
ing it  over  the  surfoce  to  be  cleaned  and 
polished,  a  little  rubbing  with  a  thin, 
soft  cloth  sufficing  to  bring  up  the  gloss. 
Price,  $1.50  per  half -gallon  can,  deliv- 


ered.— Du  Pont  Chemical  Works,  Equit- 
able Building,  New  York. 

Lox-It  Patch 

A  combination  patch  made  of  strong 
canvas  and  rubber.  It  is  applied  to  the 
puncture  or  blow-out  cold,  allowing  %  to 
»4  in.  around  the  hole. ,  It  is  said  that  an 
ordinary  repair  may  be  made  in  5  min.; 
that  the  tube  may  be  used  immediately, 
the  puncture  being  permanently  sealed. 
Price,  6  by  18  in.,  $1.50;  4  by  16  ia,  $1; 
3  by  17  in.,  76  cents,  and  2%  by  12  in., 
50  cents. — Superior  Fabric  Patch  Co., 
Midlothian,  Tex. 

Dutch  Brand  Varni-Brite 

This  compound  is  claimed  to  restore 
discolored  varnished  surfaces  to  their 
pristine  brilliancy.  When  the  car  is  new 
the  original  luster  is  preserved.  The 
line  is  very  complete,  including  a  top 
dressing,  a  cushion  coating  paint,  a  black 
brass  lacquer,  and  a  rim  paint,  as  well 
as  many  other  products  for  grooming 
the  car.— Van  Cleef  Bros.,  7711  Wood- 
lawn  Avenue,  Chicago. 


Kelly  truck  converter  applied  to  a  Ford  eha»»l» 


Penfield  spotlight 


Kelly  truck  converter  aaaembiy  for  Ford*  ready  to  be  attached 


t 

Digitized  by  Google 


t8,  1916 


THE  AUTOMOBILE 


1117 


T  ndus  i  rial       Nf  i  s  c  el^^y 


Factory 


Robert  H.  Hasaler,  Inc.,  Indianapolis, 
Ind.,  manufacturer  ,  of  automobile 
accessories,  yesterday  announced  the 
completion  of  a  modern  manufactur- 
ing plant  on  a  6 -acre  site  which  will  be 
occupied  by  the  recently  incorporated 
Hassler  Motor  Co.,  which  has  a  capitali- 
zation of  |200,000.  The  new  company, 
which  expects  to  be  in  operation  shortly 
after  the  first  of  the  year,  will  manufac- 
ture a  car  of  medium  price,  which  will  be 
placed  on  display  for  the  first  time  at 
the  Chicago  show. 

American  Appliances  &  Machinery 
Mfg.  Co.,  Brooklyn,  N.  Y.,  will  occupy  its 
new  building  at  Ifil  Jamaica  Avenue,  on 
or  before  Jan.  1. 

Fuller  &  Sons  Mfg.  Co.,  Kalamazoo, 
Mich.,  will  erect  a  four-story  180 
by  60-ft.  addition  to  its  plant.  This 
will  practically  double  the  plant  and  in- 
crease output  by  more  than  100  per  cent. 

Oliver  Rubber  Mfg.  Co.,  Oakland,  Cal., 
is  erecting  a  new  building  fronting  at 
Broadway  and  21st  Street,  with  10,000  ft. 
of  floor  space.  The  company  will  enter 
the  tire  manufacturing  field  with  a  ca- 
pacity of  twenty  tires  daily.  A  specialty 
will  be  made  of  large  sise  tires. 


J.  P.  Gordon  Co.,  Columbus,  Ohio, 
maker  of  fabric  goods,  has  been 
compelled  to  put  on  a  night  shift 
of  over  200  power  sewing-machine  oper- 
ators and  will  add  to  this  as  rapidly  as 
new  operators  can  be  secured  and 
trained. 

Personals 

W.  G.  Fuller.  New  Orleans,  La.,  has 
been  made  sales  manager  of  the  Capital 
City  Auto  Co.,  Studebaker  agent. 

L.  G.  Fairbanks  has  become  eastern 
district  manager  of  the  Firestone  Tire  & 
Rubber  Co.,  Akron.  He  was  formerly 
assistant  advertising  manager  of  that 
company.  He  succeeds  D.  C.  Swandcr, 
who  goes  to  Boston  as  local  Firestone 
manager. 

Fred  Brandt  has  joined  the  staff 
of  the  Princess  Motor  Car  Co.,  Detroit. 
Mich.,  as  master  electrician  in  charge  of 
the  electrical  department.  Mr.  Brandt 
was  formerly  electrical  expert  for  the 
Hupp  Motor  Car  Corp. 

G.  E.  Rason  has  resigned  from  his 
position  as  advertising  manager  for  the 
Ford  Motor  Co.,  of  Canada,  and  will  join 
Frederick  K.  Stearns  &  Co.  as  assistant 


H.  L.  Walker  Co..  Detroit,  Mich.,  dis- 
tributor for  the  Woods  electric  in 
Detroit,  will  also  handle  the  agency  for 
the  Princess  Motor  Car  Corp.  for  Wayne, 
Oakland,  Monroe,  St.  Clair,  Macomb  and 
Washtenaw  counties. 

Frank  C.  Rigga  has  been  appointed 
general  manager  of  the  Pacific  Coast 
territory  of  the  Willys-Overland  Co., 
succeeding  A.  D.  Plughoff,  who  recently 
resigned.  He  has  been  president  of  the 
Oregon  Motor  Car  Co.  up  to  the  time  of 
this  change. 

R.  B.  Johnston  has  joined  the  Ameri- 
can Motors  Corp.,  Plainfield,  N.  J.  He 
will  help  secretary  P.  W.  Hansl  in  han- 
dling the  advertising  and  assist  director 
of  sales  I.  Brock  in  his  work.  He  started 
the  automobile  column  of  the  New  York 
Sun,  ran  Leslie's  Motor  Bureau  for  some 
time  and  gained  valuable  merchandising 
experience  while  working  for  Carl  H. 
Page,  E.  R.  Hollander,  Harry  W.  Ford 
and  the  Chalmers  company. 

R.  R.  Price,  formerly  distributor  of 
Chalmers  cars  at  Jacksonville,  Fla.,  naa 
joined  the  tractor  manufacturing  busi- 
ness with  which  Carl  G.  Fisher  and  C. 
G.  McCutcheon  are  associated. 

A.  G.  Henderson,  of  Walla  Walla, 
Wash.,  has  been  appointed  the  Detroiter 
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ASSOCIATIONS 

Jan.  (-13— N«w  York.  Mid- 
winter Meeting  of  Society 
of  Automobile  Engineers, 
Engineering  Society  Bldg. 

Jan.  ft— New  York  City,  Na- 
tional Automobile  Cham- 
ber of  Commerce.  Annual 
Banquet  at  Waldorf-As- 
toria. 

9-  11- New  York  City,  So- 
ciety of  Automobile  Engi- 
neers' Mid-Winter  meet- 
ing. Thursday,  Jan.  11,  S. 
A.  E.  day.  Annual  Ban- 
quet, Hotel  Blltmore,  Spe- 
cial performance  Zlegfeld's 
Midnight  Follies. 

10—  New  York  City,  Motor 
and  Accessory  Manufac- 
turers' Banquet.  Waldorf- 
Astoria. 

24-26  —  Chicago,  Second 
Annual  Meeting  National 
Assn.  of  Automobile  Ac- 
cessory Jobbers.  Con- 
Hotel. 


CONTESTS 
1917 

April — boa     Anneles     to  Salt 

Lake  City  Road  Race. 
May   19— New  York  Metropoli- 
tan  Race  on  Sheepnhead 
Bay  Speedway. 
May  30 — Indianapolis 


Speedway 


Rare.  Championship. 
June  9 — ChlcjiRO.  III..  Speed 
Race.  Championship. 


June  23  —  Cincinnati,  Ohio, 

Speedway  Rare. 
July  4 — Omaha,    Neb.,  Speed- 
way Race.  Championship. 
July  14  —  Dea    Moines.  Iowa, 
Speedway    Race,  Cham- 


July 
Aug. 


plonshlp. 
4-Tac 


acoma.  Wash  Speed- 
way Race.  Championship. 
4—  Kansas  City  Snood  way 
Race. 

Sept.  3— Cincinnati,  Ohio,  Speed- 
way Race.  Championship. 
15  —  Providence,  R.  I- 
Speedway  Race.  Cham- 
pionship. 


Sept.  29 — New  York,  Speedway 
Race.  Championship. 

Oct  6 — Kanaaa  City  Speedway 
Race. 

Oct.  13  —  Chicago,  Speedway 
Race. 

Oct.  27— New  York  Speedway 
Race. 


Dec. 
Dec. 

Jan.- 

Jan. 

Jan. 


Jan. 

Jan. 
Jan. 

Jan. 

Jan. 
Jan. 


SHOWS 

30-Jan.  6 — Cleveland  Auto- 
mobile Accessory  Show, 
1  irnam  lard  A  uditurlunY 
30-Jan.  6— Cleveland,  Ohio, 
Sixteenth  Annual  Show, 
Wigmore  Coliseum,  Cleve- 
land Automobile  Club. 
-First  I'an-Amerlcan  Aero- 
nautic Exposition,  New 
York  City;  Aero  Club  of 
America,  American  So- 
ciety of  Aeronautic  Engi- 
neer*. Pan-American  Aero- 
nautic Federations. 
2-10— New  York,  Automo- 
bile Salon,  Hotel  Astor,  J. 
R.  Eustls,  Mgr. 
6-11— Milwaukee 
lum.  Milwaukee 
bile  Dealers. 
6-1.1  — New  York  City, 
Show,  Grand  Central  Pal- 
ace, National  Automobile 
Chamber  of  Commerce. 
12-20— Philadelphia.  Show. 
Philadelphia  Automobile 
Trade  Assn. 

9-10  —  Fort  Dodge,  la- 
State  Convention,  Iowa 
Retail  Automobile  Dealers' 
Assn. 

15-20—  Fall  Kiver. 


t.  Casino. 
20-27— Detroit.  Mich.,  16th 
Annual  Show.  Detroit  Au- 
tomobile Dealer*'  A«»n. 
22-27-  Rochester.  N.  Y., 
Show,  Exposition  Park. 
Rochester  Auto  Trades 
Assn. 

22-27— Manchester.  N.  H  . 
Academy. 

22-27— Buffalo.      N.  .  T., 


Jan. 
Jan. 

Jan. 

Jan. 

Jan. 


lum.  Buffalo 
Dealera'  Assn. 


Jan. 

Jan. 
Feb 

Feb. 

Feb. 

Feb. 

Feb. 

Feb. 
Feb. 

Feb. 

Feb. 

Feb. 
Feb. 


23-27  —  Oklahoma  City. 
Okla.,  Show,  Auditorium. 
23-27  —  Baltimore,    Md  , 
Show.  Fifth  Regiment  Ar- 
mory. 

25-27— Ashnvllle,  N.  C, 
Show.  Asheville  Automo- 
bile Trade  Assn. 
27-Feb.  3— Columbus,  O., 
Show,  Memorial  Hall,  Co- 
lumbus Dealers'  Assn. 
27-Feb.  3.  1917— Chl( 
III..  Show,  " 


ber  of 

27-  Feb.  5  —  York, 
Show.  York 
Dealers'  Assn. 
20-27— Montreal.  Que..  Au- 
tomobile Trade  Assn. 

28-  Feb.  3  —  Wilmington. 
DeL.  Show.  Hotel  duPont. 
3-10 — Minneapolis,  Minn., 
Show.  Minneapolis  Auto- 
mobile Trade  Assn. 

5-9—  Boston,  8th  National 
Good  Roads  Stiow.  Me- 
chanics" Bldg. 
5-10 — Bangor.  Me.,  Bangor 
Automobile  Assn.,  Audi- 
torium. 

10-17  —  Hartford,  Conn.. 
Show.  State  Armory,  First 
Infantry, 

10- is— San  Francisco.  Cal., 
I*aclflc  Automobile  Show. 


G.  A.  Wahlgreen,  Mgr. 

12-17— Bay  City.  MR-h- 
Show,  Armory 


12  -  17  —  I.oul.iville.  Ky., 
Show,  First  Regiment  Ar- 
mory, Louisville  Automo- 
bile Dealers'  Assn. 
12-19  — Indianapolis,  Ind.. 
Show.  Stelnbart  Bldg., 
IndlanapollH  Automobile 
Trade  Assn. 

17-24  —  Newark,  N.  J.. 
Show.  First  Regiment  Ar- 
mory. 

19-24  —  South  Bethlehem. 
Pa..  Show.  Coliseum. 
19-24  —  Orand  Rapids 
Mich.,    Show.  Automobile 
Assn.  of  Orand 


Feb.  14-17— Peoria.  I1L,  Colise- 
um. Automobile  and  Ac- 
cessory Dealers'  Assn. 

Feb.  18-25  —  St.  Louis.  Mo.. 
Show,  Automobile  Manu- 
facturers' and  Dealers' 
A  san. 

Feb.  19  —  PlttsHeld.  Mass- 
Show,  Armory.  J.  J.  Calla- 

Feb'  sE.-BuK'Autorfe 

era'   Assn..  Armory. 

Feb.  19-24— Bridgeport.  Conn.. 
Show,  Armory.  Coast  Ar- 
tillery Corps. 

Feb  19-24— St.  Louis.  Overland 
Bldg.,  St.  Louis  Auto 
Dealers'  Assn. 

Feb.  19-24— Syracuse.  N.  Y- 
Show,  State  Armory.  Syr- 
acuse  Dealers'  Asan, 

Feb.  24 -March  3  —  Brooklyn. 
Show.  23rd  Regiment  Ar- 
mory. • 

Feb.  26-March  3 — Omaha,  Neb.. 
Show,  Auditorium,  Omaha 
Automobile  Show  Asan. 

Feb,  27-March  4— Atlanta.  Oa.. 
Show.  Auditorium,  At- 
lanta Auto  Trades  and 
Accessory  Asan. 

March  1.  2,  3—  LTbana.  III., 
Show,  Automobile  Trade 
Assn.  uf  Champaign  Co. 
Armory  of  thn  University 
of  III. 

March  3-10  Boston,  Mass- 
Show,  Mechanics'  Bldg, 
Boston  Automobile  Deal- 
ers' Assn. 

March  6-10— Ft.  Dodge,  Iowa. 
Norlhern  low™  Show.  New 
Terminal  Warehouse.  G. 
W.  Tremaln,  Secretary. 

March  14-17 — Davenport,  Iowa, 
Show.  Coliseum  Bldg- 
Trl-Clty  Auto.  Trade. 

March  17-22  —  New  Haven, 
Conn..  Show.  Hotel  Taft. 

March  18-28— Cedar  Rapids,  la- 
Cedar  Rapids  Automobile 
Trades  Asan. 

Aprll-Oalumet.  Mich.. 


Mgr 
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distributor  for  that  section  by  the  De- 
troiter  Motor  Car  Co. 

J.  R.  Fry,  has  been  made  the  manager 
of  the  Becker  Motor  Car  Co.,  Grand 
Rapids,  Studebaker  distributor.  Mr.  Fry 
was  formerly  in  the  wholesale  depart- 
ment of  the  Studebaker  Corp.,  Detroit. 

Joseph  Sain,  Ford  dealer  at  Belolt, 
Wis.,  is  preparing  to  establish  a  plane 
for  the  manufacture  of  brake  linings, 
specializing  in  such  supplies  for  the 
Ford.  Mr.  Sairs  haa  purchased  a  site 
and  plans  to  erect  a  two-story  factory, 
50  by  160  ft.  Work  will  begin  about 
March  16. 

M.  L.  Helmka  has  been  appointed  su- 
perintendent of  the  painting  department 
of  the  Buick  Motor  Co.,  Flint. 

R.  W.  Donohue  has  been  appointed  in 
charge  of  the  sales  promotion  depart- 
ment of  the  Regal  Motor  Car  Co.,  De- 
troit. 

Don  M.  Dickinson  has  been  made  di- 
rector of  sales  of  the  Champion  Motors 
Co.,  Fulton  HI.,  and  Cleveland. 

R.  W.  Lytle,  formerly  engineer  and 
production  manager  of  tne  Bimel  Auto- 
mobile Co.,  Sidney,  Ohio,  has  been  made 
production  manager  of  the  Rock  Hill 
Buggy  Co.,  Rock  Hill,  S.  C. 

F.  F.  Tilden,  formerly  city  salesman 
at  the  Indianapolis  branch  has  been  in- 
stalled as  manager  of  the  Goodyear 
branch  at  Columbus,  Ohio,  succeeding  W. 
W.  Magill,  whose  duties  are  to  be  an- 
nounced later.  W.  S.  Boone,  formerly 
branch  manager  at  Scran  ton,  Pa.,  has 
been  made  supervisor  of  city  sales  at 
Philadelphia.  W.  G.  Starnes  has  been 
made  manager  of  the  Atlanta  branch, 
succeeding  J.  E.  Taylor,  who  has  been 
transferred  to  the  dealer's  help  division 
of  the  automobile  tire  department  at 
Akron.  F.  W.  Nason.  formerly  manager 
of  the  Rochester,  N.  Y.,  branch,  has 
been  transferred  to  the  export  depart- 
ment at  Akron. 

J.  T.  Belanger,  Detroit,  has  become 
Wayne  County  agent  for  the  Olympian 
car,  and  has  formed  the  Olympian  Motor 
Sales  Co. 

Joseph  Gardham  has  rejoined  the 
forces  of  the  Chalmers  Motor  Co.,  De- 
troit He  was  connected  with  that  com- 
pany during  the  days  of  touring  compe- 
tition, and  drove  in  several  trips  lor 
the  company  in  pathfinding. 

G.  F.  Hare  has  joined  the  Van  Cort- 
landt  Vehicle  Corp.,  New  York  distribu- 
tor of  the  Peerless  cars  and  trucks.  He 
has  been  with  the  automobile  industry 
for  15  years.  For  the  last  3  years  he 
has  been  with  the  Chevrolet  company. 
W.  J.  Lasher,  for  the  past  4  years  dis- 
trict sales  manager  of  tne  Mitchell  Motor 
Car  Co.,  has  also  joined  the  company  as 
district  manager. 

Hoover  Holton  has  been  promoted  to 
zone  manager  of  New  England  for  the 
Maxwell  Motor  Co.,  Detroit. 

C.  L.  Guyman  has  been  promoted  to 
assistant  truck  sales  manager  of  the 
Packard  Motor  Car  Co.,  Detroit.  He  was 
formerly  in  charge  of  the  field  represen- 
tatives. 

W.  H.  Taneyhill  has  been  appointed 
district  manager  for  the  Scripps-Booth 
Corp.,  Detroit,  succeeding  J.  E.  More- 
house who  has  been  promoted  to  man- 
ager of  the  local  retail  store. 

W.  L.  McCabe  has  been  elected  secre- 
tary and  treasurer  of  the  Brewer  Motor 
Car  Co.,  Spokane,  Wash.  He  was  form- 
erly office  manager  of  the  firm. 

Norman    DeVaus    has    been  elected 


general  manager  of  the  Chevrolet  Co. 
of  Cal.,  and  D.  C.  Durant  has  been 
appointed  sales  manager  of  the  company. 
Mr.  DeVaux  and  Mr.  Durant  were  form- 
erly sales  manager  and  assistant  sales 
manager  of  the  company,  respectively. 

Dealers 

Carl  M.  Green  advertising  agency  has 
opened  an  office  in  Chicago,  from  which 
it  will  handle  the  advertising  account  of 
the  Nash  Motors  Corp.  Hal  Trump  and 
Owen  B.  Winter,  both  former  Detroiters, 
will  operate  the  office. 

Not  King  Factory  Branch. — In  The 
Automobile  for  Dec.  7  it  was  stated 
that  the  King  Motor  Car  Co.  had  leased 
premises  at  2813  Locust  Street,  St 
Louis,  vacated  by  the  Brinkman  Motor 
Car  Co.,  for  factory  branch.  Our  cor- 
respondent was  misinformed,  as  this  is 
not  a  factory  branch. 

Maxwell  Motor  Co.,  Inc.,  will  erect  an 
assembly  and  distributing  plant  at  Min- 
neapolis which  will  cost  $300,000  and 
will  be  four  stories  high  and  132  by  330 
ft  in  size.  It  is  expected  that  the  build- 
ing will  be  ready  for  occupancy  and  will 
employ  approximately  200  men. 

Jennings  Motor  Sales  Corp.,  New 
York,  has  taken  the  distribution  of  the 
Hal. 

Fentress  Motor  Car  Co.,  Seattle,  has 
moved  into  quarters  at  the  comer  of 
East  Pine  Street  and  Tenth  Avenue.  It 
will  handle  the  agency  for  the  Peerless. 

Adama-Oakland  Co.,  Cleveland,  agent 
for  the  Oakland  and  Premier,  has  leased 
a  two-story  building  which  is  to  be  fitted 
into  a  complete  automobile  sales  room 
and  service  station.  Mr.  Adams  states 
that  the  structure  will  be  occupied  by 
the  Ohio  Auto  Sales  Co.,  which  handles 
the  Oakland  and  Premier  cars. 

J.  Q.  Goudie,  of  Detroit,  has  been  ap- 
pointed the  Michigan  agent  for  the 
Pennsylvania  Rubber  Co. 

Axel  Anderson,  president  and  treas- 
urer of  the  Union  Chain  Co.,  Minne- 
apolis, has  bought  the  interests  of  F. 
A.  Gahring  and  will  continue  adding  new 
machinery  and  factory  improvements  to 
increase  the  output 

Willys-Overland  Co,  Minneapolis,  has 
opened  the  new  Northwestern  retail 
sales  department  and  show  rooms  at 
Hennepin  Avenue  and  Harmon  Place. 

Acme  Auto  Truck  Sales  Co.,  Minne- 
apolis, has  opened  an  agency  at  91? 
Hennepin  Avenue. 

Carlson  Motor  Car  Co.,  Minneapolis, 
has  opened  salesrooms  for  the  KisselKar 
in  a  new  building  at  1626  Harmon  Place. 

J.  F.  Lynch,  St  Paul,  former  agent  for 
the  Kissel  Kar,  has  been  made  sales 
manager  for  territory  east  of  the  Miss- 
issippi River. 

W.  H.  Ryan,  Wilmington,  Del.,  has 
taken  the  agency  for  Norwalk  tires  and 
tubes. 

White  Brothers,  Wilmington,  have 
taken  the  agency  for  the  International 
truck. 

N.  B.  Stapleford,  Delaware  City,  Del., 
has  taken  the  agency  for  the  Grant  cars 
in  New  Castle  County  and  northern  Kent 
and  for  the  Oldsmobile  in  the  State 
south  of  Wilmington. 
,  Consolidated  Auto  Co.,  Spokane,  Wash., 
has  taken  the  Eastern  Washington 
agency  for  the  Dixie  Flyer  cars  and  the 
Old  Hickory  truck. 

F.  P.  Fentrem  has  taken  the  Seattle, 
Wash.,  agency  for  the  Knight  tire. 


Saunders  Motor  Car  Co,  Birmingham, 
Ala.,  has  severed  connection  with  the 
Hudson  Motor  Car  Co.  and  has  taken 
the  agency  for  the  Westcott 

Brown  &  Holland  Magneto  A  General 
Repairing  Co,  Little  Rock,  Ark.,  has 
opened  for  business.  In  addition  to  parts 
for  all  starting  and  lighting  systems,  the 
company  will  make  good  guarantees  on 
Rijur  starters  and  Bosch  magnetos. 

Cadillac-Stout  Co.,  Memphis,  Tenn., 
has  been  organized  to  sell  the  Cadillac 
cars.  J.  A.  Stout  formerly  of  Nashville, 
is  the  active  partner.  Temporary  head- 
quarters have  been  opened  at  247  Monroe 
Avenue. 

Independent  Tire  Co.,  Columbus,  Ohio, 
has  opened  a  branch  at  336  Monroe  Ave- 
nue, Memphis,  Tenn.,  for  the  sale  of  fac- 
tory seconds.  J.  E.  Leacv,  Southern 
manager,  is  in  charge  and  will  make  the 
branch  his  headquarters. 

Virtue  &  Liberty  Motor  Sales,  Ltd, 
Toronto,  Ont,  has  taken  on  the  Ford. 

Jubilee  Spark  Intensifier  Co.  of  Can- 
ada, Winnipeg,  Man.,  is  handling  the 
Jubilee  spark  intensifier. 

McCurdy-Brainard  Company  recently 
established  agents  in  Philadelphia  for 
the  Jordan  car,  has  acquired  selling 
rights  in  this  territory  for  the  Majtfer 
truck. 

City  Garage,  Burlington,  Col.,  Stude- 
baker dealer,  has  added  the  Aurora  de- 
mountable truck  agency  for  Kit  Carson 

County. 

Woods -Premier  Motor  Co,  Denver, 
which  recently  opened  a  Premier  dis- 
tributing agency  for  Colorado  and  part 
of  Wyoming  and  New  Mexico,  has  se- 
cured the  Stewart  truck. 

V.  S.  Allen,  Longmont  Col.,  has  taken 
the  Aurora  demountable  truck  agency 
for  Boulder  County. 

Harrison  Motor  Co.,  Denver,  a  new 
910,000  corporation,  has  secured  the  dis- 
tributing agency  for  Colorado  for  the 
Liberty  and  for  Northern  Colorado  and 
Wyoming  for  the  Jordan,  and  has  opened 
a  salesroom  at  222  Sixteenth  Street 

Lamar  Hardware  Co.,  Lamar,  Col.,  has 
taken  the  Aurora  truck  agency  for 
Prowers  and  Baca  Counties. 

Highway  Anto  Sales  Co,  Denver, 
Crow-Elkhart  and  Argo  distributor  for 
Colorado  and  Wyoming,  has  gone  out  of 
business. 

Chandler  Agency  &  Service  Cot,  Gree- 
ley, Col,  Chandler  and  Elcar  dealer,  has 
added  the  Aurora  demountable  truck 
agency  for  Weld  County. 

Colorado  Motor  Truck  ft  Service  Co, 
Denver,  has  secured  the  Service  truck 
for  Colorado,  Wyoming  and  New  Mexico. 

Toliver  Punctnreproof  Tube  Co.,  Den- 
ver, has  opened  a  salesroom  and  shop  at 
1322  Broadway. 

Mid-West  Rubber  &  Auto  Co,  Denver, 
Davis  distributor  for  Colorado  and  part 
of  New  Mexico,  has  moved  to  36  East 
Twelfth  Avenue.  It  has  given  up  the 
Pennsylvania  tire  distributing  agency  for 
Colorado  and  will  sell  cars  exclusively. 

Merrick  Motor  Co,  Denver,  has  opened 
the  Crow-Elkhart  distributing  agency 
for  Colorado  and  Wyoming. 

De  Luxe  Equipment  Co.,  Denver,  has 
opened  a  distributing  agency  for  Col- 
orado, Wyoming  and  New  Mexico  on  the 
De  Luxe  body  for  Ford  cars. 

Mnllman-Mulconnery  Motor  Co,  Den- 
ver, has  secured  the  Apperson  dis- 
tributing agency  for  Colorado,  Wyoming 
and  New  Mexico. 
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ACCESSORIES 

Abrasives — Wiuuv   453 

Air  Cleaner,  Stevens   33 

Air  Compressor,  Coinpaund   821 

Air  Compressor*.  Ford  Electric   414 

Air  Valve,  Aerolram   196 

Air  Valve,  Duplex   2U 

Air  Valve,  Evapco  Auxiliary   343 

Ambulance,  Blackmore  Convertible   369 

Ames-ton  Truck  for  Fords   196 

Angle  Plate,  Universal   901 

Anti-rattler,  King   94S 

Apco  Ford  Specialties   904 

Autopower  Attachment    333 

Auto  Specialties  Gets  Overland  Contract,  .  ..  91} 

Axle,  Ekeran  Kmexgency  1113 

Axle.  Peru  36001b.,  with  Malleable  Housing..  121 

Axle  Truaa,  Hoyt   627 

Battery  I  in  it  inn,  Philbrin   $84 

Battery  Charger,  Ft.  Wayne   452 

Bearing,  Hercules  Auxiliary   6231 

Belt  Counting,  Toscot   903 

Bench,  Manley  Portable   331 

Body,  Amesbelt  Cloverleaf.  for  run  Is  1014 

Body,  Remo,  Ford  Racing   244 

Bolt,  Landau-Farr  Lubricating   .'57 

Brake,  Prest-O-Lite    774 

Breather  Pipe,  Apco  Ford   583 

Brakes.  Morton  Front  Wheel   129. 

Brake,  Water,  Herahell-Spillman  1HL1 

Ilumper,  Badger  Spring   824 

C.  ft  E.  Specialties  for  Fords   544 

Caliper,  Bowden  Wheel   284 

Carbon  Remover,  Johnson   582 

Carbureter,  Ball  ft  Ball   243 

Carbureter,  Bink*  Racing  HIS 

Carbureter,  Gardner  Thermostat   427 

Carbureter,  Eynon    401 

Carbureter  Heater,  Line   903 

Champion  Delivery  Chassis,  New   916 

Charging  Outfit,  Westinghouse   368 

Chevrolet  6.000  Cara  Behind  Orders   9J6 

Clutch  Control.  N.  Y   723 

Church  Fuel  Feed   668 

Cleaner  and  Primer,  MacDonald   195 

Constolite  for  Fords   722 

Converter,  for  Ford,  Franklin                   ....  58.1 

Connecting  Rod,  Ryeraon   32 

Corning  Conophore   86.1 

Cotter-pin  Puller,  Hay's   284 

Creeper,  Meceo   723 

Curtain  Light,  Instant  Back   369 

Cut  out.  Petry  .'   312 

Cylinder  Reboring  Tool   369 

Decarbonizer,  Wegman  Automatic    422 

Dig-U-Out   904 

Dimmer,  Dazzle   23 

Dimmer,  O-U-Lite    33 

Disco  Branch  Chain   216 

Doors  for  Garages,  Fold-up   244 

Duster,  ProtexaJl    21 

Enamel,  Effecto    414 

Engine  Warmer.  Hughes  Electric   988 

Extension  for  Forda,  H-D   627 

Filtometer  for  Fords   282 

Forbes  Extension  for  Forda   331 

Fuel  Peed,  Church   mat 

Cage  for  Fords.  Badger   19 J 

Gage,  J-A-Y  Vacuum   21 

Garage  Bench    24 

Gasoline  Lock,  Turner   168 

Gasoline  Saver,  Right   158 

Gasoline  Saver.  York   621 

Gil  lam  Increases  Capital  to  1800,000   211 

Glove.  Allen   863 

Graphite  Lubricator   2*4 

Gray  ft  Davis  Electric  System  for  Fords   238 


Grease  Gun,  Lewis  Pneumatic   313 

Hand -I -Wash    32 

Hauler  Motor  Co.  Formed   216. 

Headlight  Dimmer,  Nodes   988. 

Headlight  Lena,  Legalite   158 

Headlight  Lena,  Primolite   ill 

Headlight  Regulator,  Waynetight   823 

Heater,  Bailey  Muffler  and   288 

Heater,  Garage,  Wasco   4S3 

Heater,  Ottofy   1116 

Heat-Ometer    128. 

Hood  Holder,  Ventilating   122 

Hose-air,  Rcststot   458 

nub,  Detachable  Aeroplane  Propeller   897 

Humidifier,  Vapo    332 

Hydrovaporizer  ,   213 

Icy-Hot  Motor  Restaurant   169 

Ignition  Lock.  Tbiefoil   723 

ack  Hi  Lo    433 

ack.  Rotary    823. 

ack,  Trump    582 

ack  and  Pump,  Brisk  Blast   23 

ack  and  Tire  Lock,  Weed   244 

ack,  U.  S   368 

Ceroco  Starter  Under  Hood   214- 

Lamp  Assortment,  Edison..........   821 

Lamp,  Comet  Dash  and  Trouble   122 

Lamp  Lights  Tire,  Side  Shaw   448 

lamp,  Superior  Spot   621 

Letter  Pack  It    196 

Lighting  System,  Genollle   861 

Lighting  System,  Van  Sicklen  1069 

Lock,  Adams  Spark  and  Throttle   33 

Lock,  Bo-Hart  Switch   452 

Lock  for  Fords,  Rest   32 

Lock  for  Ford,  Warner   861 

Lock.  L-G  Auto   21 

Lock,  Perry  Steering  Wheel   282 

Lock  Switch,  Goodrich   723 

Lock,  Utility  Luggage   821 

I  ubricator.  Monitor   904 

Magneto,  K-W    284 

Magneto,  Simplex   149 

Mitlington  Converter  Makes  2-Ton  G.  M.  C. 

Into   4- Wheel    Drive   895 

Mud  Cover  for  Forda   333 

Myle-Maker  for  Ford*   863 

National  Mix-O-Lock   TJ 

New  Era  Factory  Adda   916 

Oxy-Acetvlene    Outfit,    Searchlight   19? 

Patch-It  Patch  1116 

Patch.   Rab-R-Tit*    427 

Patch,  Woods  Everloc    21 

Perrin  No-Glare    33 

Philbrin  Battery  Ignition   584 

Pillsbury  Hubput    821 

Pilot.  Miller  Safety    24 

Piston,  Ford,  Luvium  Metal   21 

Pistons  for  Fords — Featherweight   452 

Piston  Ring,  Chop*    821 

Piston  Rings— Hi-Comp   128. 

Piston  Ring,  Economy   331 

Piston,  Semi-Steel    723 

Piston  Ring,  No-Leak  O   288 

Piston  Ring,  Stevens  Non-Set   987 

Piston  Ring,  Union    636 

Piston  Ring.  Westmoreland  HIS 

Polish.  Pontoklene   1116 

Polish,  S-O-S    23 

Polish,  Superlustre    414 

Poison's  Hook-On  Boot   283 

Post  Type  Evenlite   158 

Primer.  McCormlck.  Electrically  Operated...  579 

Primer  and  Cup,  Ideal   23 

Primer,  Ideal  Pressure   282 

Pump,  Hull  Self-Service   J43 


Pump — Twombly  Foot  458 

Puncture  Plugger,  Bale's   74 

Push  Switch,  Spotlight  834 

Radiator  Cover,  Campbell   HU 

Radiator  Damper.  Hudson  943 

Rah)  Shield.  U-Cau-C   582 

Reboring  Machine.  Storm  ft  O'Hair  1115 

Reneir  Gears  and  Parts   158 

Rheostats.  Cutler-Hammer   195 

Rim  Contractor,  M.  ft  C  678 

Rim  Tool,  K.  P.  Universal  158 

Robe,  Name-Oa   678 

Robe  Rail,  Ideal   5JT 

Searchlight,  Howe   331 

Shingles) — M  ft  E  Metal  128, 

Shoe.  Anti-Skid   582 

Shock  Absorber.  Adco   7< 

Shock  Absorber,  Cantilever   151 

Light.  Glare-Off   583 

Sign.nl, te   Automatic    32 

Signal,  Handy   216 

Signal,  Kennedy    722 

Signal,  Lexington  Safety  626 

Signal,  National  Safety   946 

Signal.  Nokloyd  Electric   73 

Signal.  Universal  Night  369 

Snubbers  for  Ford,  Paramount   861 

Soldering  Paste,  Burnley   Z3 

Soldering,  Wall  Handle  for.  Stewart  ft  Co..  33 

Spark  Intensifier,  Dcs  Moines   Zl 

Spark  Intensifier,  Marvel   987 

Spark  Advance,   Automatic   $83 

Spark  Plug,  La  French  216 

Spark  Plug,  Oxy-Ignilor   583 

Spark  Plug.  Fan-Fire   414 

Spark  Plug,  P.  D.  Q   861 

Speedometer,  John*  ManvQle,  Six  1062 

Speedometer,  Standard  Thermometer   321 

Spotlight,  Ames   196 

Spotlight.  Nitro-jector    216 

Spotlight.  Penneld   1116 

Spring  Check,  Twin  Safety   33 

Spring*.  Duplex  Cantilever  498 

Spring  Leaf  Lubricator,  Apco   332 

Spring  Lubricator,  Maior'a  414 

Spring,   Lyon   Self -Lubricating   626 

Spring  Oiler,   Babbitt   369 

Spring  Oiler,  Keystone  Ill* 

Spring,  Stanley  Self-Lubricating   722 

Stands  and  Cranes.  United   498. 

Starter,  A  B-C   412 

Starter,  Sbur  Go   195 

Steer — Adin*  for  Forda    369 

Steering  Gear  for  Ford*  216 

Steering  Gear,  Moore  901 

Switch,  Connecticut  Dimming   946 

Switch,  Hart  man    131 

Tap— New   Greenfield   498 

Tar  Remover   626 

Thermo  Vacuum  Fuel  Feed  285 

Timer,  Dean  Knife  for  Ford*  903 

Time-Stamp,  Cosmo  453 

Timer  for  Fords,  Bemus  452 

Tire,  Amazon   861 

Tire,  Big  4  821 

Tire  Chain  for  Trucks,  Herman  863 

Tire,  Pennsylvania  Bar  Circle  903 

Tire  Pump.  Rex  626 

Tire,  Scbring    582 

Tire — Goodyear  Fire  Truck  452 

Tire  Holder,  Badger   332 

Tire  Patch,  Permatltc   369 

Tire  Pump,  Crane  Power.   195 

Tire  Rack  Brackets.  Elgin  414 

Tire  Retread  Kit.  Star  904 

Tire  Tool,  Schultze   1S8 

Tool.  Storm  ft  O'Hair  Reboring   32 
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Top  Covering,  S.  ft  H   28$ 

Top  for  Ford,  Anchor  JJ2 

Torch,  Searchlight   ,  903 

Towing  Pole.  Weaver  627 

Towing  Truck.  E.  ft  S   821 

Tractor  Attachment,  Megow .   887 

Tractor  Attachment,  Tracford   722 

Trailer,  Delker    75 

Trailer*,  Nonpareil    284 

Transmission   Flanges,   1' renin   723 

Truck  ford  Attachment    722 

Tractor  for  Ford*   205 

Tread  Mill— Lally  Motor    498 

Truck,  Kelley  Convertible  1116 

Tubea — Armstrong  Inner   498 

Valve  Grinder,  Nasco  288 

Valve  Packing,  Apco   368 

Valve  Spring  Lifter,  King  1115 

Valve  Stein  Reamer.  Stevens   861 

Varm-Brite,  Dutch  Brand  Ill* 

Viae.  Fulton  Machinists'  821 

Vulcanizer,  Anderson  Steam   722 

Yulcaniier,  Shaler  Tube   904 

W»«h  l  amp  Stand.  Muller   22 

Wash  Stand  Floor  Trap   268 

Watch,  Voss  Auto   196 

Water  Circulator.  Perfection   243 

Westingbouse  Noiseless  Bakelite  Gear*  IOCS 

Wheel,  llaker  Steel.  Has  Tension  Spokes  Iflll 

Wheel,  BUkoe  Steel   219 

Wheel,  Demountable  Set,  Standard  LUft 

Wheel,  Disk,  Detroit  Pressed  Steel  615 

Wheel  Puller.  Fords   453 

Wheel.  J.  B.  D.  Resilient  ,   195 

Wiring  for  Fords.  Fan   331 

Wrench,  Eagle  Claw   368 

Wrench,  Keystone    284 

Wrench,  Universal  Master  861 

Wrench.  Walden  Double  Offset  SB8 


ASSOCIATIONS  AND  CLUBS 

A.  A.  A.  Contest  Board  in  Session   550 

A.  S.  A.  E.  .Members  Can  Join  S.  A.  E   501 

Battery    Service   Discussed   by    fnd-  Service. 

Mars  1001 

Hardware  A»n  Accessory  Brant-fa.  692 

Illinois  Automobile  Trade  Wn   Now   .  692 

M.  ft  A.  M.  Member...  Three  More   JZ1 

M.  ft  A.  M.  Adds  6  Members  fill 

M.  &  A.  M.  to  Confer  on  Aeronautics   996 

N.  A.  A.  J.  Remedies  Trade  Evils   612 

N,  A.  C.  C.  Furms  Tiaffic  Board     512 

N.  A.  C.  C.  Committee  NameJ   $12 

N.  A.  C.  C.  at  Christmas  Cove   L26 

New  York  Organisations  to  Amalgamate   U 

National  Gas  Engine  Assn.  Members  Advocate 

Affiliation  with  S.  A.  E   4 

Safety  Fitsl  Advocates  Education  1000 

SOCIETY   O-    AUTOMOBILE  ENGINEERS 

Assets   Are   $33,000    687 

Brush    An>l>ie>    Crankshaft     Balance  at 

Indianapolis   877 

Buffalo  Section  Formed   w 

Carburetion  at  Ind.  Section  -  1036 

Cleveland,  Doble  Talks  on  Steam   686 

Detroit  Sec.  Discusses  Fishleivh's  Paps-r....  tHi. 

Head  I-amp  42  in.  Law  Indorsed  222. 

Ideal  Truck  to  Be  Specified   572  . 

Lamp  Standards  Progressing  342 

N.  Y.  to  Discuss  Aluminum  LU 

Papers  for  Winter  Meeting  £10 

Review  of  1916  109.1 

Show  Week  Session   342 

Standard*  Com.  Accept*  4   Standards  Re 

[ions   hAA 

Standard*  Committee  Enlaiircd  1036 

Truck  Div.   Standards  Committee   Meets...  912 

Washington  Meeting    86 

Truck  anil  Tractor  Engines.  Paper  b>  Horn- 
ing  388 

Truck  Lever  Controls  Standard 'rd   257 

Kettering  Talk  wi  Tcrtiprjaiuti-    457 

S.  A   E.  Membership  (r,t  Arm  Men  45" 

S.  A.  E.  Testing  System  Proved   912 

Ttattor  Men  Debn.e  s.  A   E   Merger  288 

TratilaT  Makers  Form  Association   599 

Wa'son  llra.U  lVrins) Ivama  S.  A.  E   735 

Wisconsin  Roads   \ssn    I'Iasis  Fuel  Trst     .    .  .  816 


CAR  DESCRIPTIONS 

\land  4    178 

\rr.rncan  Sis   1053 

\ndetson  S  l'i>>    Roadster   276 

Briscoe  4   17$ 

Brown    148 

Bttick  4   22 

Cadillac  ii  toi   I ''17  219 

Chandler  Models.  Two  New  Convertible   $17 

Cole  Springfield    Body   62 

Detroit   Electric  tnu 

Dixie    3S8 

!>»lde  Steam  Car.  .    410 

Elgin   1060 

Empire  ft  Tfttirahiiul  IU,  h   34$ 

Enger  12    Jo.| 

Franklin   , , ,  136 

Glide  Roomier  and  More  Powerful  186 

Ha.-V.-tt   Hod,    It  of  Striking  itetign...    35r> 


Hal  12   220 

Harroun   220 

Hayne*  Light  12   It! 

Haynes  Roadster  for  4  Pas   355 

Hollicr  Six,  and  Eight   274 

Homer  Laughlm  Light  Eight  442 

Inter-State  Features  Bodies  428 

Jackson  8   398 

Jackson  I  Head  8  33S 

Jeflery  4    13 

Jenery  Si*    333 

Jordan    98 

Kent  1059 

King  4  Pas.  Model  1066 

Lexington      613 

Liberty  Production  on  Quality  Basis  ISM 

Madison    144 

Maibohm  Roadster    578 

Majestic   1107 

Marion-HandJcy  in  Two  Models   Si 

Maxwell  Elite  Model   $36 

Mitchell   Chassis,  Smart   Four-Season  Bodies 

For   443 

Moling.   1917     664 

Monroe  Touring  Car   900 

Monroe    146 

Murray  8   1015 

National  12    140 

Melton   11119 

Oakland    .  -   704 

Oldsmobile  8   1104 

Olympian   105$ 

Overland.  1917  Models   5J 

Packard.  1917    272 

Paige,  1917   iA 

Paterton  Models  for  1917,  Two  New   440 

Premier,  Aluminum  Engine  in  New   361 

Prince**,  1917   fififl 

Ross  8  /or  1917   9 

Saxons  Improved  in  Design   534 

Singer,  Aluminum  Alloy  pistons  In.....  ...  483 

Studeliaker  4  and  6   911 

Stutr  1C  Valve  Roadster   360 

Sluti,  1917    229 

Sun  Adds  4-Pai.s.  Roadster   533 

Velie    23$ 

Weslcott     Adds     Springfield     Touring  Sedan 

Body    44$ 

Westcntt   Cloverleaf  Roadster  902 

White  4  Has  16  Valves  «M 

Willv*  Knight    231 

Willy*  Six    327 

Woods  Dual  Power  Car   364 

Yale  Eight  in  Production   188 


COMMERCIAL  VEHICLES 

PoltnH  Truck  Has  Magnetic  Transmission...  713 

Burford  Truck  in  2  and  4  Ton  Models   182 

Canadian  Truck   Simple   in    Production  nut 

Operation    5HA 

Collier  Light  Truck   622 

Da v  Elder.  2- Worm-Drive    52 

iN-nmo  lOOO-Lb.  Truck   62$ 

Directory  of  Truck  Makers.   7$1 

K.  W.  I).  Repair  Truck  for  V   S.  Armv   62 

F.  W.  D.  Truck  Haul*  26-Ton  Load.  3  Tonnrr  =77 

German  Truck  Design  Is  Improve-!   iiifl 

Jeffery;  Quads  with  Wrecking  Equipment  (or 

Mexico   22 

Mack  Armored  Track  in  N.  Y.-Plattsburg  Run  4 Hi 

Maxwell   1-Ton  Truck  1068 

Mexico.  Trucks  Aid  Army   11 

Mexico.  U.  S.  Truck*  In   402 

Military  Truck  a  Complicated  Problem   750 

Moreland  Touring  Yacht   852 

Ranier  Delivery  Car  320 

Red  Cro»s  Teffery  Truck  for  N   Y.  Militia...  400 

Republic  1500-Lb.  Truck   71* 

Thomas  Cab  Protects   Driver   407 

Thomas  Truck    42 

Tractor,  British  Favor  Gasoline   IAS. 

Truck  Design,  Few  Changes  In  746 

Titick's  Emancipation    739 

Truck*  Transport  2000  Troops   162 

Watson  Tractor  for  Contractors....   23 


CONTESTS 

A.  A.  A.  Disqualifies  Two  Makers                .  .  736 

American  Speedways  Assn.  Formed              .  ■  at? 

Ascot.  Rtckrnhacher  Wins  At    Q4Q 

Astor  Cup  Race.  36  Entries  For   550 

Astor  Cup  Will  Be  250  Mile*   Ill 

Astor  Cup.  22  Entries    $06. 

Cadillac  Breaks  Record  Across  Iowa   hSO 

Chicago.  Amateur  Race*  For   81* 

Chicago,  Re*ta  Wins  250-Mile  Grand  American  ti52 

Chicago.  Resta  Wins  Grand  Print.   310 

Cincinnati.  Aiken  Win*   418 

Cincinnati  500  Mile  Race  1043 

Columbus  Ha*  Speedway  Company   393 

Denver  Speedwav  Costs  1  ] no  Qui i   41ft 

De  Talma  Get*  50  Mile  Record. . .  ,    691 

Elgin  Race  Postponed     123 

Ford  Races  Draw  10.000   436 

Giant'*  Despair  Hillclimb   416 

Giant's  Despair  Won  bv  Chalmers   636 

Grand  Prire.  Aitkcn  Win*   873 

Grand  Rapids.  Ogren  Win*  at   HZ 

Hollier  Wins  Wager  Race   636 

Hoosirr  COO. Mile,  May  Revive   £06 

Hudson  Coast  to  Coaat  Record   120 

Hud«on,  Another  Record  For   $13 


Indianapolis  Race.  Aitkcn  Makes  Clean  Sweep  ifi2 

Kalamaaoo,  Two  Killed  at   377 

Kansas  City,  De  Palma  Win*  at   165 

Kansas  City  Speedway  Near*  Completion   li 

King  Covers  uyijQ  Miles  in  2  Weeks   1 

King  Economy  Test  Over  the  Road   309 

King   8  _  Makes   Providence-Detroit   Run  on 

High  Gear   22 

King  Finishes  High-Gear  Run   247 

King  Making  2  Week  Run   335 

Lot  Angeles-Salt  Lake  Race  Planned.   164 

Marmon  Car,  A.  C.  A.  Seals  On   289 

Martnon  Coast-to-Coaat  Record   168 

Marmon  Seals  Broken  Due  to  Road  Contact.  335 
Master  Carbureter  Co.  Holds  National  Kcon- 

omy  Test.    335 

Master  Driver  Run  Halted   691 

Maxwell  Issue*  Open  Challenge   Ti7 

Maxwell  Make*  Speed  Test  Run   811 

Miniature  Racing  Cars  Make  20  m.p  h   422 

Minneapolis  Speedway  Suspended   165 

Myle-Mayker  Gives  26.6  m.p  g.   on    Ford  in 

A.  A.  A.  Test   622 

Newark.  Stuti  Win*  at   12 

New  York,  Aidten  Win*  Harknes*  Trophy 

Race    772 

Oldsinobile  Crosse*  Continent  in  11.23  Days..  335 

Omaha,  ResU  Wins   122 

Packard  12  Breaks  Track  Record   247 

Paige-Detroit    Roadster    on  Transcontinental 

Run   383 

Pathfinder  High  Gear  Run  Ends   206 

Pathfinder  Starts  High-Gear  Run   ....  5 

Phoenix-Douglas  Race  Won  by  Paige   837 

Phoenix,  Stutr  Wins  at  877 

Pike's  Peak,  Hudson  snd  Chalmers  Win  at..  292 

Pittsburgh  Speedway  Buy*  Land  

Phoenix,  Stuta  Win*  at   252 

Racing  Car*,  Driver*  to  Build   21! 

Resta  Champion   SSi 

Ross  Climbs  Record  Hill  691 

San  Diego-Los  Angeles  Truck  Run   164 

Saxons.  12  on  3000. Mile  Relay  Ill 

Saxon  Relay  Breaks  Record   165 

Saxon  6  Average*  34H  m  p.g   72 

Sheepahcad,    A»tor    Cup,    Aitken    Win*  at 

■  "■»  83    562 

Shield*.  Anderson's  Mechanic.  Dies..   63o 

Sioux  City  Race  Postponed .  .    li 

Sioux  City,  Wilcox  Wins  at   82 

Speedways  Ban  Sunday  Race*   593 

Taeoma  Race*  Marred  by  Accidents . ....      .  164 

Taeoma  Races  Postponed   li 

Taeoma.  Rickenbacber  Wins  in   247 

Twin  City  150-Mile  Race.  De  Palma  Wins...  1 
Twin  City  Speedway,  Double  Assessment  for.  .  r.9n 

Twin  City  Speedway  Receiver   37  7 

Twin  City  Track.  Receiver  for   8t 

Uniontown  Speedway,  2  Killed  at   212 

Uniontown,  Fruntenac  Wins  at  SS£ 

Uniontown,  2  Races  for   >.«' 

Vanderbilt  Won  by  Resta   «7_ 


EDITORIALS 

Advertising,  Convincing   828 

Aero  Caution   694 

Assembly,  Progressive  694 

Automobile  Securities   54' 

Battery   Care    545 

Bed  Rock   9I» 

Better  Cars   1044 

Better  Work  Wsnted   38 

Body  Fashions   628 

British  Tax  Lifted   26 

Broadening  the  Base  of  the  Sales    286 

Building  vg.  Assembling  100 

Carbureter  Demands   inn} 

Caterpillar  Tractors    19, 

City  Exits  tnri' 

Clutches  and  Winter   £12 

Credit  Where  Due  lis 

Detachable  Heads    7«6 

Engine   Development  TO* 

Exports  Highest  Yet   ...  1»7 

Farm  Tractor  Opportunity   1J«J 

Federal  Gasoline  Report   '■ 

Few  New  Miilti*   2ft 

Financing  Stronger   313 

Ford   197 

Ford  Race.  The  454 

Ford  Service   333 

Fuel  Common  Sense   18 

Gear  Ratios    286 

Generator   Reliablty  818 

Glate  Problem    628 

Ignition   260 

International  Competition   878 

Kerosene  Nearly  Arrived  415 

Legal  Confusion   ,  SftQ 

Materials  Steady   26 

Mathematical  Cvcles   378 

Newliy,  A.  C  1002 

Obtaining   Ideals      .     .  .  51 

Our  Foreign  Trade  7385 

i)verdoing  Accessories   4$4 

Parking  Prolilnn   ..1044 

Pnwer  Breaking  738 

Prices  Up   694 

Production    116 

Racing  Mismanaged  587 

Recognition   116 

Selling  as  a  Science   lift 

Small  S|M'k  Plugs   .454 

South  American  Trade   ....  I$9 

South  American  Trade  2*i 
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spotlight    652 

-  mdai  I».  Mo»c    652 

Slop   545 

ranks    SOU 

Taxkab  Design     6S2 

Temperature  Control   415 

lire*    5S7 

Tires.  Vear  in   878 

Tonneau  Windshields    2ft 

Tractor  Trial  Wantei!   170 

Tractor.  Develop  the   545 

Tractor  Knginr    796 

Truck  Progress   738 

U.  S.  Troop  Trocki   500 

Widening  the  Industry   415 


LEGAL  AND  LEGISLATIVE 

Accessory  Jlalnt  Kankrupt,  2  Detroit    620 

Accidents,  70  Per  Cent  at  Cross  Roads   954 

Haiti  more.  New  Parking  l-aw  for   220. 

Cadillac  Starte  Suit   SiSi 

i  hapmsn  »i  Peerleu,  Plaintiff  Wins  $HJ 

6JU   876 

Deferred  Payment  Diffieultv   £6 

Dilc  Motor  Co.  Petitioned  37S 

liimmers  in  Phoenix  627 

Duller   Bumper  Patent  Valid   687 

Eclipse  Entitled  to  Bijur  License   86 

Far  Side  Stop  for  Buses   82 

Paw  Suit  Dismissed   126 

Good  Roads,  $170,000,000  for   27. 

Headlight  Device  Investigated  by  Judge....  224 

Inter-State  Sues  Rutcnber   877 

Kentucky  Revivo  Battery  Petitions   202 

K.it.  112,000  Assets   163 

Lancaster  Can  Use  Midgley  248 

Laws,  Uniform  for  Pennsylvania,  New  Jersey, 

Maryland  and  Delaware  1039 

Lewis,  Capt..  Pays  L.  P.  C.  Debt*   337 

Livingston  Receives  Perpetual  injunction.  ...  1037 
Livingston  Shell  and  Hood  Patent  Upheld...  877 

I  TH'omoblle  Lamps  Do  Not  Infringe   272 

Mail  Driver  Must  Obey  the  Law   632 

McClurg  Tire  Receiver   227 

McClurg  to  Reorganize  275 

Moto  Meter  Enjoins  Heat  Ometer   954 

New  Jersey's  Had  Trurk  Measures  646 

New  York  Traffic  Violation*  Decrease   282 

Ohio  Speed-Trap  Industrr  Hit   416 

Peerless  Asks  New  Trial  1028 

Pennsylvania  Fees  for  Good  Roads   790 

I'rcst  O  Lite  Gets  In;uncti  >n  646 

Prest  O-Lite   Injunction   Against   Power  City 

Sun  Lite  Gas  Co  687 

Repair  Men,  to  License  I029 

Springfield  Body  vs.  Fisher  Body   876 

Traffic  Law*  to  Be  Clear  82£ 

Traffic -Plan  for  New  York   594 

I  ruck  Converter  Contract  in  Dispute   735 

Truck  Fees.  Want  Higher  913 

Twin  City  Speedway,  2  Receivers  for  627 

I 'nderspeeding  Brings  2  Months'  Sentence...  627 

VVliecl.  Dealer  Looses  Suit   aiS. 

Wisconsin  Municipal  Cars  Need  License  296 


MISCELLANEOUS 

X'lvertising.  More  News  Is  Wanted   Hi 

Veroplsne  Engine  Design,  Effect  of  War  On..  431 

Wen  All  Weather  Bodies..   721 

\rmvred  Car  Kaida  Audacious.....   576 

\rmored  Cars  for  U.  S.  Warships.   50. 

Australian    Imports    Increase    200    Per  Cent 

in  First  6  Months  of  1916   776 

Australian  Industries  Are  Prosperous   198 

Austria-Hungary    1045 

Belgians  Develop  New  Armored  Cars   708 

B'lily  Design  Permits  Swinging  Front  Seat. .  277 

Itraril—  Part  I   514 

British  Idea  of  Inexpensive  Car  Vastly  Differ- 
ent from  American   206 

Bulbs,  Carrying  Spare   222 

Cadillac  Welfare  Dcpl   ISO 

i  hil.lv  Body  Design  Roomy   529 

(  Irvcland.  Rising  City  in  Industry   542 

(  lover-Leaf  Runabout  Design   62 

Continental  Assembly  Is  Progressive   669 

I'amels  8.  2  New  Models   1011 

Denmark,  a  Good  Car  Market   925 

Dodge    Convertible    Sedan   981 

Di.ll,  Madison  4  Pas.  Roadster   281 

Door  Mat  for  a  Town  Car   247 

r.ilic  irncy  vs.   Neatness   179 

Electric*  Cheaper  Than  Horses  in  Garbage 

Haulage    445 

Exports.  May,  810.853.124   16 

Exports.  June  and  Fiscal  Year   169 

Exports.  6501  Vehicles  in  July   458 

Exports.  August.  5 10.068. 5 38   557 

October,  39  341.1 19   951 

E  xports,  October   906 

Exports.   September,   81(1.1 17.808   729 

Exports,  War,  Total  SI.'"  .  m  >•,.    599 

female  Labor,  Should  Use  More   £16 

Fiat  Armored  Trucks  in  Battle  Service   814 

Finish,  Conferring  Life  Through  Care  of....  316 

Ford  Racers  Were  Built — How   465. 

l-'ord's  Melting  Pot   611 

hour  Wheel  Drive  for  Heavy  Tractors   311 

French  Army  School  Trains  Driver*   226 

German  Industry.  War  Develops   812 

Germany  After  the  War   1003 

•  ".rant  Winter  Bodies   717 


Hillick  on  Finish  of  Bodv   216 

Hudson  Garage  in  New  York  City  715 

Hurley  on  Successful  Business  and  the  Trade 

Press   893 

Invention  Needed  on  Tonneau  Carpet  Slots. .  216 

Jackson's  2000  hp.  Crash  at  l/Jfl  m  p.h  216 

Jcftery  Sedans   862 

Jordan  Limousine  1047 

Kissel  All-Year  Town-Victoria  Body  219 

Labor,  Reducing  Waste  1058 

Mastodon  Tractor  Ready  437 

Mitchell  Boat  Body.  '.   1*1 

Mitchell  Special  5- Passenger  Design   SI 

Mojave  Desert  to  Be  Marked   622 

Moon   Closed    Models   ZZ& 

Moon  Coupe  and  Convertible  Sedan   892 

National  Factory  Hospital   577 

New  South  Wales  Import!  Increase  138  Per 

Cent   614 

Nuts  Inaccessible    277 

Oldamobite  8  Cabriolet   921 

Overland's  New  Toledo  Building   660 

Owen.Magnetic  in  Coupe  Form   719 

Paint  Poles  White  at  Danger  Points   61 5 

Perfection  Spring  Co.,  Committees  Manage..  819 

Perlman's  J  season  Plant  Grows  Fast   449 

Platform,  Car  Unloading  SZJ 

Radiator  Cap  Fittings   99 

Reo  Welfare  Committee  1007 

Republic  Rubber  Protecta  Workers   888 

Review  of  1916  IflBZ 

Road*   Are   Bituminous,    15.4    Per   Cent  of 
New  York,  New  Jersey  and  Pennsylvania..  494 

Roamer,   Custom  Built    Bodies  on  222 

Russia,  Awakening  of   568 

Salesmanship,  Quota*  and  Their  Use  in  200 

Scrippa- Booth  Coupe  on  4   712 

Scrippa  Detachable  Winter  Top   944 

South  America.  Accessories  in  302,  428,  472 

South  America   128 

Studebaker  Custom  Bodies   620. 

Studehaker  Dealers  in  S.  A.  Meet  in  Buenos 

Aires   1051 

Swiss  Export*  Valued  at  25.790,000  in  1915.  337 
Switzerland,    Automobile   snd   Truck  Indus- 
try in   937 

Switch,  Paige    662 

Tanks,  a  British  Account   621 

Tire,  Concealing  Spare  257 

Tire  Fillers  Section*,  Overlapping   271 

Tire  Industry    879 

Uruguay   695 

U.  S.  A.  Car*  Most  Popular  in  British  South 

Africa   455 

United  States  Has  2.932.455  Cars  262 

Venexucla  Wanta  U.  S.  A.  Car*  429 

Welfare  Department  at  Cadillac  Plant  250 

Wcsiingbousc  Club  of  Practical  Value  242 


REGISTRATIONS 

Alabama,  23.033    687 

Alberta,  7800    376 

California,  189,610  in  iS  Counties  in  6  Month*  570 

Canada,  120.000  Car*  in   22fi 

Colorado  lo  Have  45,000  Cars   410. 

Connecticut  Gain  JJPer  Cent   637 

Georgia,  43.000    376 

Iowa.  190,000    687 

Iowa  Has  400.000  Car*   506 

Kansas.  129  Makes  of  Trucks  in   177 

Maine,  23,000    420 

Massachusetts.  125.524    623 

Massachusetts.  CSS  31.000   790 

Massachusetts.  lilS.488.  Analyzed   201 

Missouri.   1 80,000  77.   420 

New   Hsmpshire,   16,000   420 

New  York,  303,223    687 

New  York  City  6  Months'  Fees.  $1,100,203.  ■  376 

Ohio,  232,017   376 

Ohio.  254.000    912 

Ontario  and  Other  States  of  Canada   912 

Rhode  Island  Analyzed   266 

Texas.  150,000    392 

United  States  Has  2.932.455  Cars   263 

Wisconsin.  1 1  S,0<>»   687 

Wisconsin.  110.350    420 


ROSTRUM 

Adjustable  Pedal*  on  Many  Car*   540 

Air  Starter  Installation   72 

Alhs-Cbalmer*  Wiring  and  Connections   541 

Ammeter  Probably  in  Damaged  Condition....  450 

Ammeter  Not  Advisable  on  Cole  4-0   366 

Ammeter  on  1913  Col*   279 

Ammeter  on  1916  Hupp   323 

Armature  Testing  for  Short  Circuit   Ill 

Axle  Shafts  Breaking   — 

Autocar  Electa  Officers   909 

Avoid  Stopping  on  Main  Highway   98* 

Battery  Ignition  Diagram.  1073 

Battery  Installation  for  Headlights  on  Ford..  367 

Bijur  Regulator  Wiring  Diagram   677 

Buick  25  Ratio.  Cannot  Change   366 

Bulb*  on  Dodge  Are  Standard   31 

Buick  D  £5  Knocks  Below  8  m.p.h   450 

Buick  AirPipe  Now  Shorter   540 

Buick  Wheel  Locks  1073 

Bulbs.  Nitrogen  Filled   677 

Cadillac  1914  Wiring  Diagram  190 

Carbureter.  Climatic  Conditions   623 

Claude!  Carbureter   1072 


Coalmen  1912.  Aluminum  Pistons  Would  not 

Give  Material  Gain    278 

Click  on  New  Engine   322 

Compression  of  Racing  Car*  530 

Compression  Bad  on  3  Cylinder*  49b 

Combustion  Time   ,  1073 

Connecting-rod  Bearing*  Not  Right  408 

Crankshafts  on  Ford  Broken   408 

Crankshaft  Speed  and  Engine  Efficiency   190 

Cylinders  on  Mercedes  Aviation  Motor  1073 

Dclco  Ignition  System  Operation  986 

Diesel  Engine  Information.....   30 

Differential  and  Transmission  Assembly   581 

inferential  Gear  Ratio   626 

Door  Spring  a*  Aid  in  Assembling   821 

Dynamometer  Power,  No  Formula  for   581 

Dyncto  Ford  Data    210 

Eight  Cylinders  Placed  in  Line   366 

Engine  May  Be  Loose  in  Frame  451 

Engine  Needs  Overhauling,  Reo   676 

Engine  Operation  of  Automobile   30 

Engine.  16  Valve  4's,  Why  They  Are  Made..  278 

Entz -Chalmers  Wiring  Diagram..   409 

Final    Drive    Efficiency   366 

Ford  Accepts  Only  Unemployed   623 

Ford,  Speeding  Up  a  1908    624 

Formula  Rating  of  Ford  I*  22.5  hi   540 

Ford  Car  as  a  Racer   367 

F.  R.  P.  Chassis  Suitable  for  Racing   540 

Frame,  Underslung  Design  Liked   I  Lo 

Gasoline,  Conditions  Due  to  Low-Test   150 

Graphite  a*  Lubrication  End   31 

Haynes  Rebuilt  for  Speed   367 

Ilerreshofl  1910  Multiple-Disk  Clutch  2B6 

High-Speed  Engine  Definition   624 

Horsepower  and  Pulling  Power   541 

Horsepower  Taxes    721 

Horsepower  Tests  Information    1 10 

Howling  in  Axle  of  1916  Car   408 

Hudson  33  Into  Delivery  Car  626 

Hudson  54.  Installing  Ammeter  on...   431 

Hudson    Super-Six    Data   580 

Hudson  1912  Starter  Installation   ]U 

llupmobilc  20,  Correct  Timing  for  450 

H)drogen  Flame  in  Burning   1073 

iack  Bracket  as  Standard  Axle  Fitting  241 
Lnock  Caused  by  Overheating  623 

Knock  in  Oldham  Coupling  623 

Levett  Pistons  Made  in  N.  Y  242 

Lubrication,    Studebaker,    la    Provided  on 

Grade*   £2ti 

Magneto  Spark  Delivery,  Order  of   30 

McLaughlin-Buick  1914  Information   191 

Mean  Effective  Pressure.  Data  on  821 

Mercedes  1905,  Ketimi  g   3J2 

Mercer  Full  Retard  on  Top  Center  Position..  451 

Metals,  Data  on  Expansion  of   540 

Met*  Railroad  Wheel  1072 

Michigan    Radiator.    Redesigning  496 

Miller  Car  Not  Built  at  Present   409 

Naphthalene  Not  Recommended   496 

National.  Changing  to  Racing  Car   323 

Needle  valve  Probably  Misadjusled   323 

North  East  Unit.  Charging  a  1911   llfl 

Oiling  System  of  1911  Pope  Hartford.   150 

Oil  Satisfactory  in  Ford  Cups   622 

Olds  1907  Loses  Power  on  High   366 

Omaha  Race,  Had  lo  Make  li  m.p.h  450 

Overheating  Causes  Knock  on  Hill   623 

Overland  69  Oiling.  Changing  Inadvisable. . . .  581 

Overland  Uses  Continental  Engine   676 

Packard  12  Gear  Ratio  580 

Packard  Uses  Double  Distributer   367 

Paiam  Diameter  of  Exhaust  Pipe  1072 

PaigM  Oiling  the  Clutch  on  1917   — 

PainT  Dull  Under  Varnish   409 

Peerless.  Ha*  1905  Overhead  Valve   985 

Pistons  Are  Larger   4*6 

Plate*  Worn,  Clutch  Out  of  Alignment   278 

Power  Delivered  Through  Outside  Wheel  540 

Power  and  Speed,  Wants  Higher   242 

Power  Loss,  Mistimed  Spark  Causes   151 

Races  Run  Counter-Clockwise   ISO 

Radiator  Cleaning   1072 

Removing  Scale  From  Radiator   541 

Regal  Built  Into  Runabout   190 

Reray  Syttem  Circuit*  on  Madison   241 

Reo,  1915,  Differential  Adjustment   30 

Rims,  Heavier  Wedges  Will  Secure  Baker...  242 

Schebler  Model  H  Carbureter,  Adjusting  241 

Scrippa- Booth  1917  Car*  Now  Out  409 

Six-Cylinder  Firing  Order  408 

Sp»rk  Plug  Testing   J  SI 

Speedometer,  Route  Indicator  to  677 

Speedometer*  Should  lie  Easy  to  Read   322 

Sporting   Phaeton   720 

Spring*.  Believes  in  Full  Elliptic  497 

Stationary  Power  Plant  Engine  409 

Steamer  to  Gas  Car   985 

.Steams  Knight  Engine,  Information  on  422 

Tat  From  Car  Bodies,  Removing  985 

Tar  Remover,  Lmseed  Oil  a*   721 

Tar,  Removing  From  Car  Body   581 

Temperature  Bert,  170  to  ISO  deg   721 

Tinting  for  "17  Buick  og_j. 

Tires  Marked  on  Outside   409 

Toeing  in  Front  Wheels   540 

U.  S.  L.,  Diagram  Showing  Voltage  in  451 

Valve  Stem*.  Preventing  From  Sticking   $80 

Valve-Grinding  Should  Be  Uniform   21 

Velie,  Revamping  a  1910   581 

Wagner  system  Wiring  Diagram   822 

Werren-Detroit  Won't  Take  Hill*  oo  High...  624 

Wheels.  Wire,  Two  Spsre   540 

Wire  Wheels.  55.000  in  1916   6?; 

Wiring  Diagrsm  of  Msxwell  25   624 

Wiring  Diagram  of  1910  Pierce  48    985 
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SHOWS 

Accessory  Exhibit*,  127  New   789 

Accessory  Exhibitor!.  Three  More  917 

Aeceeaory   Space   Allotted   642 

Atlanta  Show  a  Success   693 

Boston  to  Have  Salon. .  ...1000 

Brockton.  Car  Show  Building  at   S07 

Brockton  Outdoor  Show  637 

Chicago  Used-Car  Show  599 

Iowa  Fair,  30,000  Autoa  at   — 

[.01  Angeles,  94  Car  Exhibitors  at   717 

Lyons  Fair  Despite  War    64) 

Milwaukee  Show.  84.000  See  507 

N.  A.  C  C.'a  New  Dealers'  Arrangement  for 

National  Shows  917 

New  York  Electrical  Show  Opens   651 

Salon.   17  Exbibltora  for   959 

-"owed   604 

TECHNICAL 

Aeroplanes  for  Sport  and  Utility   27 

Air  Bag  Precautions   57 

Alcohol,  the  Fuel  of  the  Future   932 

Aluminum  Engines  in  France   15 

Aluminum,  Extending  Field.  Diamond's  S.  A. 

E.  Paper    711 

Aluminum  Piston,  Secret  of  Success   317 

Aluminum  Scrap  Melting,  Difficult  1016 

Automobile   Nomenclature    34 

Axle,  Allen  Clutch  Drive   980 

Axle,  Cbaae  Multiple  Worm  Drive  1114 

Axle.  Empire,  Has  No  Differential   822 

Axle,  Otis,  for  3H  and  5-Ton  Trucks  1061 

Axle,  Peru  Rear  in  Two  Styles   107 

Axle,  Tin-ken  5-Ton  Worm-Driven  Truck....  31 

Balance.  Should  Study  Car  984 

Brake  Design,  by  Younger  929 

Ball-Bearing   Experience   413 

Brake  Design  Not  Up  to  Par   524 

Brake,  Vacuum,  Prest-O-Lite  774 

t,  Self-oiline   1017 

ation  of  Oils  Due  to  Oxidation  283 

ureter  Change*  1022 

chr"MertE^DAdju*.a'bie.'  Deviaed  by' Slide! ',  396 

xh  Design    848 

Constant  Pressure  Efficiency  25%  Lower  352 

Conveyor  System  Aids  Big  Production   100 

Cycle,  Constant  Pressure,  Truly  Efficient   933 

Cylinder*,  Securing  Even  Power  in,  by  An- 
tony  267 

Differential,  Miller  Has  New  Motion   68 

Distributer.  Piltsncld,  Make  and  Break  Posi- 
tive   180 

Drawbar  Pull,  Torque  and  Ratio  Determine. .  349 
Drive  for  Electric  Car  Axles,  a   Navel,  by 

L.  J.  Monahan  318 

Electric  Farm  Machine*,  the  Portent  of   155 

Electric  Systems  Simpler   919 

Electric  Truck  with  Trolley  Battery  225 

Empire  1-ton  Axle  Ha*  No  Differential  822 

Engines  ter^lM  ™  Conation '  of'  Refi'nV  " 

meat  797 

Engine.  Four  is  Ultimate,  by  Brush  1006 

Engine,  4-cyl.,  Best  Tractor   982 

Engine,  Knox  Aviation   856 

Engine,  Martin  Aviation   188 

Engine,  Rutenber   58 

Engine.  Sawtelle,  Ha*  Two  Fuel  Grades   275 

 •  8*1 
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ENGINEERS'  FORUM 

Air    Cooling    and    Two    Cycle    to  Solve 

Troubles,  Duryea    718 

Alcohol- Benzol  Fuel   282 

Aluminum-Steel  Piston,  W.  H.  Bishop  . . .  718 

Battery  Care  on  Stored  Car*   1052 

Brake  in  Alp*.  Cars  Need  Hand    152 

Brake  Thermal  Efficiency  Era  973 

Cost,    Greater    Economy    in    Running,  V. 

A.   N   616 

Crankshaft   Inaccuracy,   Fermiaible  239 

Diesel  Engine,  Semi,  by  Strjkddaaul .  973 
Pitlerential    r.xpenmenta,   Should  Conduct, 

Birdsall    70 

Differential.  Resistance,  by  Squires    70 

Dust  Out  of  Cylinder*.  Device  to  Keep, 

F.  S.  Orein   HT 

Electric  Omnibus   Cost   Averages  9c.  Per 

M.le    538 

Pender*  Rattle  too  Much,  Crilley    70 

Filter  Dust  from  the  Air    338 

French  Emissary  Excluded  from  American 

Bearing  Plant*    538 

Gear.  Wants  Lower  2nd   898 

Grade,   100  per  cent   898 

Horsepower   Curve*  for  Tr»ctor»   939 

Kerosene  and  Water  Cooling.  H.  J.  Klina.  616 
Kissel  Names.  All-Year  Car  and  Hundred 

Point  Six    152 

McHuay-Norris    Patented    Name    is  Leak- 
Proof    152 

Motion    Analysis    of    Rolling  Automobile 

MiTwri      umiiniiiufsmnumi  •*••  192 

SE»  !^..*!*.5s..*i  6.7 


  Mr 

of  Metal 

Mesh'Tyn*    of.'  .'...T..   152 

Semi  Floating  Spells  Economy   324 

Spring  Attachment  as   Shackle-Bolt  Rattle 

Eliminator*,  G.  E.  Wendcl   719 

Tire*  Pumped  Too  Hard  1071 

Tractor  Requirement*  for  General  Farm  Use  538 

Trucks,   Overloading   and   Rating  1070 

Two- Cycle  Construction  with  Feature*,  Mc- 
intosh  Ml 

Two-Cycle   Engine   Development   Neglected  193 

Two-Cycle  Problem*  Solved,  Kline   325 

Two-Stroke  Engine,  Hinkley   70 

Universal  Joint*  in  1905   70 

Vacuum  Brake,  Criticiiea,   Braytun .......  1016 

Valve  Capacity,  Correcting,  by  Delling. . .  973 

Wheel   Motion   Correction   282 

Engine  Rating,  by  E.  G.  Ingram.   700 

Eynon  Heavy-Fuel  Carbureter  Use*  Electric 

Heat   401 

Farm  Motor  Machines  at  British  Show   153 

Fuel,  Lower,  i*  Greateat  Carbureter  Problem.  1019 

Fuel,  Pre-Heating    707 

Garage  Repair  Kit — Eliminating   526 

Gaa,  Running  on  Town   618 

Gasoline  from  Natural  Gat   777-896 

Gasoline  Gravity  Doe*  Not  Mean  Power   609 

Gearing  Pocketbook    977 

Gearset*    . . .,  843 

Glare  Eliminating  is  Easy   674 

Goodyear  Cord  Tire*  Easy  to  Repair   971 

Gravity.  Determining  Center  of,  and  Moment 

of  Inertia    50 

Headlight  Glare.  Determination  of,  by  Repiogle  890 

Headlight  Glare  Eliminating  is  Easy  674 

Heat  Deteriorate*  Cast  Iron   406 

Hudson  Fit*  Dash  R»di*tor  Control  853 

Ideal  Track.  Engineer*  to  Specify   572 

Ignition  is  Much  Improved  961 

Jack  Shortcoming*    139 

Kerosene  Standard  Tractor  Fuel   397 

Kerosene  Activity  in  England  404 

Knox  Aviation  12  Tested   856 

Lock  for  Brakes,  Goldtnersteln   142 

Lubrication,  Pressure  Advantages,  by  Cleyden.lOOS 

Matneto,   Berkahir*    105 

Magneto  Change*  967 

Manifold,  Warming  for  Using  Heavy  Fuel...  1007 

Monahan's  Electric  Car  Axle  Drive  318 

Motion  Study  as  a  Production  Factor   854 

Nomenclature,  Automobile   34 

Oil  Carboniiatlon  Due  to  Oxidation   283 

Piston   Progress   Illustrated   934 

Pittsfield   Distributer  Ha*   Make  and  Break 

Both  Positive    180 

Pneumatic  Tire  and  Rim  Situation,  by  J.  E. 

Hal*   64 

Power  In  Cylinder*,  Securing,  by  Antony   267 

Production,  Conveyor  System  Aids  Big   100 

Rectifier  for  Battery  Charging   539 

Rubber.  Attachment  to  Metal  1112 

Shipping  Device  for  Increasing  Security  396 

Silence  =  Continuous  Noise  ■   48 

Sp*rk  Type  Affect*  Power   970 

Spring   Action,   Getting   Correct   Front,  by 

Dyke   236 

Spring  Design,  by  Clayden   393 

Spring,  North  Adjustable  Cantilever   157 

Starting  and  Lighting,  A  If  C  412 

Steam  Cars,  Past  and  Present  781 

Steering  Gear*   839 

Storage   Battery — What  Happen*  to  *  Neg- 
lected   518 

Tank,  Carter  Pump  Fuel  1113 

Temperature  Control  Will  Be  Elaborate  478 

Testing  Method.  Rocsch  1048 

Tests  Show  Car  Condition....   6 

Throttle  Lever,  Why  a   135 

Thermoid  Disk  Coupling  Replace*  Steel   820 

Torque  and  Ratio  Determine  Drawbar  Pull...  349 

Tractor   Drivee  Knotty   Problem   474 

Tractor  Embodies  Many  Features  Gaao-Kero- 

sene    460 

Tractor  Transmission  Serious  Problem   527 

Tractor*.  C»terpill»r  Advantage*   184 

Tractor  Design,  Auto  Practise  in   434 

Tractor  Rating  by  Drawbar   13 

Transmission,  Radcliffe   1 108 

Transmission.  Electric.  Siedel  1112 

Truck  Design.  Refinements,  by  Church   20 

Truck— Effect  on  Industry  of  Standard  444 

Truck  and  Tractor  Engines,  Horning   446-480 

Turpentine  *•  Fuel   603 

Universal.  Walker.  Ha*  Cast  Iron  Bearing..  28 
Vail  Tractor  Uses  Gasoline  or  Kerosene  ,  460 

TRADE  NEW. 

Abbott  Downing  Truck*  on  Market   832 

Abbott  to  Build  in  Cleveland   827 

Abbott  Buys  6  Acrea  in  Cleveland   381 

Abler  Open*  New  York  Office   508 

Acme  on  Way— 3%  Ton   513 

Acme  Truck  Doubles  Capital   372 

Acme  Truck  Maker  to  Add   916 

Acme  Truck  Worm  Axle   830 

Adams  Truck*  No  More   168 

Adrian  Castings  Plant  Burned   213 

'    ,  Is  It  Potential   954 

,  Wanta  Funds  for   2 

Will  Design  Tractor*..   588 

i  *>*>■■  ■  643 


Aitken  Used  Goodrich  Silvertown  Cords   551 

Aiax  to  Buy  Kacine  Co   991 

Akron,  Miracle  Tire  City   870 

Akron  Rubber  Mold  Increaaes  Capital   54V 

Aland  16-Valve  4  Coming  "   11? 

Alford,   Nash   Comptroller   590 

Alford  Nash  V-P   728 

All  Steel  Car  Charter  Asked  to  Be  Forfeited  lo;1. 
Allen  Bour-Davi*  Southern  Sales  Manager...  8Jo 
Allen  Compensating  Axle  on  Market.  .  »Ji 

Allard  on  Torpedoed  Ship   33." 

Allen  Add*  2  Closed  Bodies   65c 

Allen  at  $850   117 

Allen  Holda  Dealer  Convention   201 

Allen  to  Drop  5795  Car  1035 

Allen  Raises  Closed-Car  Prices   .  950 

Alliance  Tire,  New  3,500-Mile   83a 

Alliance  Tire  to  Expand  


Ha 


Aloin  Heads  Sehocneck  Co. 
Alter  Erecting  Plant  in  Grand 

Alvord  Sucecds  lien  lee  

American  l  ar  is  a  6    

American  Chain  Salesmen  Inspect  New  Plant 

American  Chain  Takes  Standard  

Amazon  Tire  Adds    

American  Chain   Buy*  Standard  

American  lack  Has  New  Name  

America!)  Junior  to  Compete  with  Jintiktsha 

American  Motor*  Plant  Completed  

American  Motors  Plant  Adopts  8-Hr.  Day... 

American  Tire  Buys  $90,000  Plant   362 

American  Vanadium  Co.  Sold  for  5 ".lax), 000 .  .  Jul 

Ams* Sterling   at  Araston  

Anderson  and  Young  Promoted  

Anderson  is  Madison  Sales  Manager   

Anderson  Motor  Co.  Formed  

Anderson  Sales  Gain  141%..     79, 

Anderson  Buys  Chicago  Electric  68 

Anderson  Electric  Expands  Cleveland  Plant 
Anderaon  Steam  Vulcanizer  Co.  For 
Aniser  Become*  Mechanical  Belt. 
Autocar  Issue*  $  1 ,250,000  in 
A.  O.  Smith  Insure*  Every  I 

A I  person  in   New  Plant  

Apperson  Denies  Sale*  Rumors 
Argentina-Fosters  Trade  with 
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Argentine  Mercantile  Corp.  Formed  993 


Argentine    Ttade-Mark  L> 

Armleder  Truck  Price*  

Armored  Car,  Inventa  Two  Wheeled - 
Armored  Cars  to  Have  King  Chaseis- 
Armstrong  Tire  Plant  to  Operate. 


62? 
203 
501 
117 
459 


Army  Light  Truck  Orders   77 

Army,  Shop  Truck  Order   77 

Army  Truck,  Ideal  378 


to  I  ii be  for  Maxwell 


Atlas  Drop  Forge  Increase* 
Atlas  Forge  Declsres  100% 


871 
459 

Auburn  Adds  4-Story  Building   632 

Austin  Increases  Prices   991 

Auto  Body  Co.  Addition   20J 

Auto  Body  Increases  Floor  Space   870 

Auto  Crank  Shaft  Corp.  Formed   5S6 

Auto-Lite.  75  Men  Convince   9SS> 

Automobile  Lock  Co.  Formed   915 

Automobile  Telegraphic  Code  on  Market   790 

Auto  Wheel  Increases  Capita]  5200,000    733 

Auto  Specialties  Absorbs  Mich.  Malleable...  684 

Auto   Securities   Corp.    Formed   513 

Autocar  Increaaes  Capital   40 

Avery  Tractor  Maker'*  Capital  82,300.000...  792 

Aviation  Expert*  on  Joy  Field.  Photo  of   953 

B*b*on  Conference   501 

Bache  of  Bound  Brook  Bearing  Dies   551 

Backu*  Ford's  Baltimore  Manager   165 

Baker  Cole  Eastern  Sale*  Manager.   246 

Baker  in  U.  S   125 

llaker  Resigns  from  G-  V   830 

Baker  Takes  Atlantic  and  Horner   916 

Baekctand  Discusses  Synthetic  Resins   877 

Bailey  to  Manage  Cook's  Pat.  A-»r.   598 

Baldwin  I*  Saxon  Service  Manager   737 

Ball  k  Ball  Carbureter  on  Winton   993 

Ball  &  Ball  Co.  Formed  

Banta  Is  Premier  Vice  President.  

Barley  Cars  Painted  to  Suit  Buyer. ....... . 

Barley  Increases  Wages  

Batavia  Claim*  Discrimination  in  Freight  Rates 

Batchelder  Asst.  Sale*  Mgr.  Dort  

Bates  Predict*  Higher  Material  Price*  

Battery — U.  S.  Caterpillar  

Be  Saw  capital  now  $220,000  

Bearings  on  British  Embargo  List  

Bearings  of  Pa.  Branch  in  Chicago. 
Bearings  Service  Co  Orgai  ' 


876 
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Belden  OverUnd  Chief  Engineer   82* 
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Relg'-an    Engineers  Arrive  

Bela  Body  Co.  Buy*  Plant  

Belgian  Automobile  Engineers  in  Detroit. 
Benford  Need  Not  Change  Form  of  Plugs. 

Bennett  Perfecting  Distribution  Plan  

Berger  and  Thompson  with  Abbott  

Bernhardt  and  Hacquebart  Join  Harroun  635 

Bethlehem  Truck  Ready  in  Feb  093 

Bias  is  Mitchel  Pur.  Agent  598 

Bill  8t  Decon  Resign  from  Nash   46' 

Black  and  While  Tsxicabs  in  New  York   7J7 

Ulagden  American  Malleable  President  1081 

Blevins  ft  Davia  in  Merger  508 

Boone  la  Diaco  Chief  Engineer  509 

Borland  Wheel,  to  Make  83.' 

Bosch  Closes   It   Contracts  $50 

Bosch  Magneto  Adds  Again  $03 

Boston  Dealers  Back  Jordan  Agency  383 

Boston  Repair  Work  85  Cents  an  He.   382 

Bound-Brook  OilleM  Bearing  Co.  Adds  502 

Bour-Davia  Starts  Production  68* 

Bour-Davis  Cara,  Takea  500  $49 
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100%  Dividend.  Recommend*   648 

15%   Dividend   120 

Bower.  H.  A.  L.  Sales  Manager   117 

Bowser  Buy.  Sue  for  Addition   68« 

How»er  1'romote*  Four   204 

Bowser  Treasurer  Resigns   421 

Boydslon  Dauch  Sale*  Mgr  1046 

Bradley  on  Italian  Front   724 

Bradley  I*  Paije  Pur.  Aft  427 

Bradt  ■*  A.  H.  >.    Sale*  Manager   S46 

Braendcr    Din   828 

Brewster  *  Co.  Join*  N.  A.  C  C   789 

Unggs-Detroiter   Capital    Reduced  1040 

Buick  Build*  563  Car*  Daily   951 

Buick  Expansion.  $1,900.000..  1075 

Btiscoe  Plant*  (or  K.  C.  and  S.  V   821 

Briscoe  l'Unt  on  West  Coaat   870 

Briacoe  Price*  Increased  1076 

BiiKK'i  Prediction— 5.000,000  in  1919  546 

Urin-oc  Hold*  Get-Togetlier  Banquet  551 

Britain  Bar.  U.  S.  ear*  July  16   29 

Browne  Head*  Anderson  N.  W.  Divi«ion...  299 

Brown  I*  Sea-ipo*  Sales  Mgr   908 

Brown  Leave*  Premier   78 

Rrown-Lipe-Chapin    Sold  641 

Brown  Lipe  Gear  Buy*  Deere  Plow  Plant....  243 

Brown  Take*  Lubricating  Bolt   337 

Bronawick  Balke  Tire  Plant  Contract  Awarded  502 

Brook*  with  Mad, •on  Motor*  »77 

Bnmawkk  Tire  Plant  Nearly  Ready  1038 

Brunswick  M.  C.  Co.  Formed  833 

Buckwaltcr  I*  Timkcn  Engr  471 

Buckwalter  I*  Timken  Bearing  Engr   551 

Bucyru*  Rutiber  Electa  Director*  995 

Bud*  Motor*  to  SeU  Direct  256 

Budd  Start*  Plant  Addition  203 

Budd  Wheel  to  Enlarge  631 

Buffalo  Pressed  Steel  t  o.  Expand*  204 

Bullock  Co.'*  Tractor  Demonstration   737 

Buick.  {1,000,000  Addition*  for  1034 

Buick   Price    Increase  1035 

Buick  Adds  Four   I 

Buick,  Demountable  Top  for  681 

Buick  Expansion,  11,900.000  1075 

Bukholt  Tire  Protector  in  New  Plant   S70 

Bardick  and  Hegerman  t  ontrol  Central  Wheel  163 

Burgess  Resign*  from  Dorri*   829 

C.  k  C.  to  Handle  R.  I.  V.  Bearings   826 

Cadillac  Price*  $160  Higher   991 

Cadillac,  {2,000,000  Plant  for   823 

Calmont  Resigns  from  Jaclcson   504 

Campbell  Mfg.  ft  Foundry  Co.  Formed   547 

Canada  U*e*  30%  More  Gasoline   790 

Canada  Farmers  Prosperous  ,   791 

Canadian  Province*  in  West  Buy  8,000  Car*. .  294 

Canton  Auto  Part*  Mfg,  Co.  Formed  642 

Csples  Goes  to  Overland   208 

Cardway  Represent*  Packard  in  S.  A  246 

Car  Builder*  to  Co  Operate  with  Electric  De- 
vice   Maker*  1056 

617 
341 
791 
204 
.1075 
.  506 
.  213 
.  1081 
950 


Carlton  i*  Bosch  *Fn*co  Mgr 
Cuib  ng  In  on  an  111  Wind  ■ 
Cassidy  Handling  Corning 
Caandy  Get*  Kimball  Jack 
Canaan  Joins  Chalmers-  •  ■ . 
Import 


•■■•..*... 


Cent. 


Ceylon  Import  Duty  Increased...... 

Chalmers    Assets  Gain  50%........ 

Chalmers  Inrr ******  Wage*  Ten  Per 
Chalmers  Prom 

Chalmers  to  Raise  Price*  870   S97 

Chalmers  to  Retire  from  D.  A,  C.  Presidency  993 

Champion    Add*.....   41 

Chandler  Export  Office  Move*   513 

Chandler  Starts  New  Aisemhly  Building   588 

Chandler  1%  Extra  Dividend  956 

Chandler  Plana  Addition  483 

chandler  to  Continue  Present  Model   599 

Chandler  2%  F.xtrs  Dividend   421 

Chalmers  Motor  Corn.  Formed   727 

Chandler  Increase*  Wage*  10  Per  Cent  1081 

Chile.  V.  S.  A.  Csrs  G*in  in   732 

Charging  Station  In  Melbourne.  Elee  J06 

<  I- aimers  Motor  Com.  Chartered  797 

Chamber  lain  Head*  Packard  Trade  Sales  1075 

Champion  Spark  Plus  Men  Meet  1042 

Charter  Oak  Under  Way  717 

Crispin  and  Coffin  Return  from  Mexican  Bor- 
der   867 

Charter  Oak  on  Market  Next  Spring   909 

Charter  Osk  in  New  Britain  1081 

(  hate  Join*  S.  A.  E.  Office  Staff  950 

!  Raise*  Some  Prices   909 

631 


:h**e  M*kes  Changes.. 
Cha*e  to  Add  3  Tonner. 

Chevrolet,  All  Weather  Top  for  

Chevrolet.  Canadian  Expands  

Chevrolet's  Great  Development  

<  bevrolet,  54.700  During  Year  

Chevrolet  $490  Electrically  Equipped.. 

Chevrolet  Promotion*  

Chevrolet  Purchase*  Warner  Plant  . 
Chevrolet  Sells  8.000  Canadian  Cars 


..  213 
..  681 
..  910 
..  7J6 
..  2*7 
..  341 
..  837 
3 

.  822 

Chevrolet  to  Add  In  N.  Y   80 

Chrlrtsnsen  Goes  to  Detrr.it   .1079 

Cbristisens  Returns  to  England  636 

Chrysler  on  General  Motors  Directorate   47 

Auburn  160  Higher  103S 

Cleveland  Dealers  to  Protect  Buvers   306 

Cleveland  Makers  U*ing  Tents   372 

Clodio    to    Concentrate    on    Iloudaille  Shock 

Absorber   996 

Cocord*  »nd  Giangue,  Peueeot  Engineers,  Here  871 

Coffin  Goe*  to  Europe   ttt7 

Coffin  on  Defense  Commission  641 

Cole  Add.  All-Weather  Bo.lv   39 

Cole  He»d»  Perfection  Tire  Co  910 

Cole  Price  Raised  $100    827 

Cole  Service  Conference   836 

Colfax  Boy*  Top  Co   624 


Collin*  Chevrolet  Sale*  Manager  950 

Collin*  Join*  Harroun  Staff  1078 

Collin*  to  Join  Parker  Kuat  Proof  869 

Colt  is  Col*  Eastern  Mgr   119 

t  olumbia  Motors  Buy*  Argo   556 

Columbia  Motor*  Leases  Boat  Plant   684 

Columbus  Gear  Co.  Busy   373 

Columbia  Truck  Increases  Capital  1043 

Comet  Buy*  Plant  Site  1037 

Commerce  Enlarge*  and  Adds  Model   588 

Commercial  Auto  Body  Co.  Formed   787 

Commerce  Truck  Expands   552 

Consolidated  Now  Abbot  Corp-  299 

tolonial  Motor*  Making  Deliveries  734 

Continental  Begin*  Another  Addition   502 

Cotinental  Motor*  Service  Station*  1078 

1-onnncmal  Pay*  5%  on  Common   40 

Continental  to  Build  Machine  Shop  287 

Corcoran  Mfg.  Co.  Eapands  1037 

Cordin  Leaves  Packard  (67 

Cork,  Truck,  to  be  Iluilt  in  1042 

Corman  1.  Denneem  Sale*  Manager..     ...  203 

Corneliua  with  Parker  Kuat  Proof   869 

irliss  Truck  is  Unique   685 

irnell  Cole  Assistant  Sales  Msnager  830 

ivert    Retires  777777  1035 

t  otton  Price*  Boost  Car  Sales   687 

Cotta  Transmission  Expanding   588 

Consen*  Head*  Detroit  Police   590 

Covert  Gear  Co.  Ia  Incorporated  with  $1,000,- 

000    383 

Crankshaft  Corp.  I**ues  Stock   643 

Crawford  Founder  Dead  691 

Crew-Lewiek  Sold  to  Syndicate   117 

Crow  Again  Change*  Name  957 

Crow- Elkhart  Motor  Co.  now   513 

Crow  Much  Larger   291 

Crowther  t  hassis  on  View   501 

Cummin*  Monitor  Capital  $100.000   40 

Cummins-Monitor    Reorganised   828 

Cutting.  Armstrong  A  Smith  Seek  Site  for 

Plant  Addition   372 

Daimler  Representative  Describes  Tank*  686 

Dallas  $25,000,000  Distributing  Center   94 

Daniels  Price  Raised  $200   341 

Dann  Factory— Pushing  Work  On  457 

Dann  Products  Opens  Cleveland  Plant  870 

Dann  to  Make  Self-Oiling  Bearing  Material 

in  New  Plant  271 

Daniel*,  Capital  $250,000    205 

Darling  Motor  Co.  Incorporated....   549 

Davidson  Resigns  from  Continental   427 

Davis  &  Ulcvins  in  Merger  508 

Dayion  Steel  Wheel  Co.  Incorporated   549 

Dayton  Wire  Wheel  Co.  Formed  1075 

Day  Elder  Motors  Corp.  Incorporate*  1076 

D*y  and  Warner  on  G,  M.  Board   40 

Dazey  Joins  Chalmers  Co  ■   834 

Dealer  $14,000,000  Merger   916 

Decker  Top  Increases  Capital  914 

I>econ  Ji  Bill  Reaign  from  Nash   469 

Decbant  Head*  Case  Advertising...  589 

Decker  Buy*  Universal  car  Equipment   998 

Delco  Record  Shipment   910 

Dennet  Resigns  from  Packard   950 

De  Lorenii  Sail*  for  England   950 

Demonstration — 1.000  Car*  in  Highway   551 

Denmark  Likes  U.  S.  A.  Car*  955 

Dtumo  It  New  Truck  334 

De  Palm*  Mfg.  Co.  Buy*  Plant  427 

Detroit  Electric*  in  Quantity  910 

Detroit  Motor  Lock  Co.  Formed   735 

Detroit  to  be  Aviation  Center  908 

Dctroiter  Adds  $1,098  Roadster   161 

Detroiter  Coupe  and  Sedan  1081 

Detroit's  1916  Output  960.000   868 

Deutsch  51  Bell  Factory  Reps  693 

Devlin  loins  Elgin  Corp   201 

Diamond  300%  Cash  Dividend   40 

Dickinson  with  Champion  Motors.-.  1041 

DUbrow  Motor*  Co.  Organized  915 

Disco  reduce*  Ford  system  $10   727 

Dixie  Increase*  Capital  to  $400,000..  1039 

Doak  Joins  Ohio  Electric   869 

Doak  Join*  Ohio  Electric   686 

Dobbeer  Willys  Overland  Treasurer   785 

Doble  Steam  Car  in  Detroit.   335 

Dodge  to  Build  Plant   730 

Dodge  Resign*  from  Houk...   341 

Dodge  Will  Have  Carpenter  Shop   318 

Doehler  Adopt*  10%  Wage  Dividend  1017 

Donahue  I*  Rom  Aaat.  Sale*  Manager   546 

Dorri*   Discontinue*   1,500- Pounder   951 

Dort  Director  of  Guaranty  Securities  910 

Dort,  4  Models  for  1917  1080 

Dort  Price  Raised  to  $695   167 

Drsker  Returns  from  Orient    256 

Drexel,  Scofield  Ssle*  Mgr  1080 

Drexel  Succeed*  Farmack   118 

Dudley  Federal  Truck  Advertising  Mgr   830 

Dunlap  Leaves  Hupp   459 

Dunlop  Originated  Cycle  Tire  1042 

Duplex  Truck  Co.  Formed—  $1,000,000  capital.  871 

Durant  Denies  $700  Eight  Kenort   212 

Durant  Interests  Back  of  N   Y.  Building   378 

Duplex  Acquire*  Plant  Site  1076 

Duplex  Earned  $41,110  in  1916   287 

Dynamometer  Set  for  V.  of  Wis.   633 

Durvea  $4,000,000  Company  to  Build  $2?<>  Car  950 

Earle  h  Botes  Enlarge  Account*   836 

Earle  8t  Boirgs  Leave  Continental   2 

Earle  &  Bogg*  Take  Mud  a  Motor  1001 

East  Palestine  Capital  $1.0004)00  1040 

Eastern  Motors  Syndicate  Formed..    597 

Eastman  Head*  Philadelphia  Packard   594 

Faton  Torbensen  Axle  Manager   830 

Economy  and  Bellefontaine  Merge  1081 

Edwards  Join*  Autom.tic  Carbureter  $29 

I.  ScrippsBootb  Engineer   642 


Eiasnbuih  Motor  Co.  Formed  in  Lo*  Angeles.  995 

ticar  1917  at  $795   426 

Electric-Pneumatic  Gcarslnll  .  oip  955 

Electric  in  Host  on  $500  502 

Elgin  to  Add   631 

Elgin  Capital  Now  $3,500,000  208 

Ry^aSg P! 

Elliott,  Hayne*  Production  Manager   J 

tlli»-Smilh  Replace*  Rub-On  504 

Emerson  Buy*  Kingston  Punt   728 

Empire  Axle  Plan*  Large  191"  Production   ?M> 

Empire  to  Raise  Prices  869 

Empire  inclosed  Car   876 

Empire  Tire  Refinancing  874 

Empire  Tire  to  oc  iseunanced   828 

batep  goea  to  Salomca   73b 

Engel  to  Promote  Oldunobile  Sale*   790 

Engine  Testing   Method,   New   994 

lingiand  Want*  U.  S.  A.  Idea*   955 

Enger  M.  C.  Co.  Formed  287 

Enger  New  Financn,   330 

England  to  Control  Gasoline   78 

Eroe.  to  Concentrate  in  St.  Paul   373 

Erickson  Budding  FrontUrivc  Truck   833 

Eubank*  Resigns  from  Barley   117 

European  Automobile  Conditions   662 

Europe  Establishes  Standar.i*   126 

Eventt  Tractor  Tried  Out  650 

Falcon,  a  4.  Wheel  Dri»*  1076 

Falls  Machine  Under  New  Control   127 

Fall.  Motors  Plans  120  Engine*  a  Day  1537 

Farr  Leave*  S.  K.  F.  Bearing  Co  900 

Feeley  Supt.  Pittsburgh  Maxwell  Plant  959 

Fergus  I  ar  for   Next  Year   i 

Fergus  Move*  Office*  to  Newark  1082 

i-ergussin  Resigns  from  G.  M   127 

Fines  in  Wisconsin — Muit  Refund  Fine*   550 

Filth  Avenue  Buses  Earn  $1,669,726.18    685 

Fine*  in  N.  V.  Traffic  Court  Severe   256 

Fireitone  Give*  $1,000,000  for  Welfare   831 

Firestone  Hold*  Sales  Convention  651 

Fireatone  Stock  Sold  $5,000,000    512 

Fireitone  Making  IJ.uoO  Tires  a  Day   457 

P'irc.tone  Sale*  Increase  28%   121 

Fireatone  Stocx  $50,000,000    421 

Firestone  Capital  to  be  $15,000,000    785 

Firestone,  R.  J.,  Now  Vice-President  828 

Firestone  to  Add  372 

Fi*her  Body  Buys  Regal  Plant   787 

Fisher  Body  Corp.  Formed   248 

Fisher  Body  to  Expand   ,.,  161 

Fisher  Body  Sales  Record   832 

Fisher  Body  Sales  Increase  1084 

Fisher  Farm  Tractors  Tested   958 

Either  in  Tractor  to   871 

Fisk  Ratifies  liwrglatg  of  Capital   793 

Fisk  Capital  Now  $351,500,000    555 

Fiek  Capital  Increase,  to  Vole   470 

Fitch,  Tractor  Inventor,  Dead..    953 

Flanagan  Heads  Pyrcne  Sale*  Drpt   213 

Flint  Feels  Shortage  of  Cart   9S-' 

Foote,  H.  A.  L.  President   381 

Forties,  W.  J.  Die*   78 

Ford   Adds  34   Branches   161 

Ford  Agencies  Increase  Rap.dlv  in  Kvciy  City  300 

Ford.  Canadian  Earnings  $5,000.000   121 

Ford  Boycotted  by  Britain   647 

Ford  Cars  to   Use  Kerosene   871 

Ford    Distributes   850,1X10  .  .   -    503 

Ford  in  Canada  Earns  15.8%..    650 

Ford  l  Canadian)  topes  Selling  Plan   5 1 J 

Ford,  Canadian,  Passes  Dividend  685 

Ford  loses  First  Court  Tilt  1034 

Ford  Profit*  Held  Up  by  Injunction    786 

Ford.  544.921  Built  in  I  tear   212 

Ford.  56.549  in  Oct  .  10*0 

Ford  Plant  in  England   641 

Ford,  Canada,  to  Make  Truck*   728 

Ford,  Temporary  Injunction  Against   997 

Ford  Tractor  Capital  Now  SIU.WJ0.0no  :  957 

Ford  Raises  Proliat  onar,  Salary   685 

Ford  Profits  $59,994,118   481 

Ford  Radiator.  New     257 

Ford.  700,Ui)l>  in  I'll?   867 

Ford  Tractor  Formed  111  Del   871 

Ford  Holds  Sale*  Conference   41 

Ford  I  Ton  Worm  Drise  Truck   211 

Ford  Plant  Closes  for  Week   108(1 

Ford  Prices  Cut;   |*j7 

Ford  Salesmen  Form  Agencies   291 

Ford  Sales  Plan  May  lie  Copied   599 

Ford  to  Drop  Retail  Sale*   255 

Ford    Irnctors  at    Fremont   252 

Ford   Victor  in   Appeals  .....1077 

Ford  Wins  Windshield  Case  .....1077 

F'osdick  Plan*  Automobile  Company  846 

Fostoria  Light  Car  Petitions  547 

Fostori.*  Rai.es   Prices   $ 

FoHoiia  t.,  Change  Name  1040 

Four  Drive  Capital  $200,000   $49 

Four  Wheel  Tike*  Over  Utility   998 

Four  Wheel  Tractor  Co.  Elects   204 

France  Lowers  Truck  Duty.  .   45 

Franklin  $100  Higher.     1035 

Franklin  to  Increase  Production .  .  ......  730 

France  Order*  600  Moreland  Track*   127 

F'reight  tar  Shortaee  Spin. us  ...|  629 

Fremont  Tractor  Show  Draw*  90.000    255 

F'rench   Adopt  Uniform  Carbureter.   212 

French  Maker*  plan  Chenn  <'»•*.   12*. 

Friend  Is  United  Motors  V  ce  President   lb* 

Friend  Returns  to  Mitchell  as  Presi  lent  469 

Frits  Leaves  Motor  Appurtenances  959 

Fuel  Research,  «ll>.OO0  for....   95$ 

Fuller  Output  Worth  $700.000   504 

Fuller  .V.  Sons  Output  Increased  JJS 

Fulton  Takes  C.  it  B.  Products .  816 

Gardner  to  Retire   1079 


THE  AUTOMOBILE 


M,  MM 


Gary  Truck  Capital  Doubled   K14 

Gasco  Mix.  Co.  Eorraed   787 

Garage  Labor  Prices  liiKbcr  in  \Vi»   290 

Gasoline.  Casing  Head.  1'roducliun  Increased 

53%    634 

Gasoline  Cards  m  France   917 

Gasoline  Dispenser,  to  Mane  Visible   304 

Gasoline  from  Canadian  Shale   249 

Gasoline  Lower  in  Ohio   305 

Gasounc    1  n,es   Raised   998 

(iasolme  in  X.  V.  Keachea  22  Cents  in  Decline  4.'0 
Gasoline,  140.000.000  bbl..  in  First  6  Months.  43 

Gasoline  Pump*  Are  Inaccurate   648 

Gasoline  Stannic*  to  Keducc  Prices   80 

Gasoline  Testa  Not  Simple   692 

Gasoline  Export*.  Sept.,  Increased  83%   724 

Gasoltne  Pumps,  70%  Vested  am  Inaccurate.  792 

Gasoline.  Texas  Reduces  Price  I  Cent   735 

Gaston.  William.  *  Wigmore  Profits  $10,000  a 

day    *i 

Gauloia  Tire  to  Build  its  U.  S  868 

Gauvrcau  Joins  Buick    992 

Gearlc**  Differential   Reduces  Prices   42 

Gehl   Broa.  Make  Tractor   276 

Gcigcr-Joncs  New  Issue  Prefeticd   120 

Gemco  to  Market  Products  Direct   546 

General  Bearings  Corp.  to  Take  Over  Stand- 

ard  Holler    504 

General  Engineering  Directorate  Completed.  .  995 

Geneial   Motors.  $2,250,000  per  month   867 

General  Motors  Securities  Listed  1019 

General  Motors  Builds  Plant   877 

General  Motors  Capital  Ii  $102,600,000    641 

General  Motors  Opens  Mar  quelle  Plant  909 

G.   M.  Corp.  $100.000.000   511 

General  Motors  Earnings  $25,000,000    827 

General  Motors  Fiscal  Statement   167 

General  Rubber  Increases  Capital   250 

General  Tire  Adds  Two  Directors   599 

General  Tire  to  Increase  Capital   383 

Geronimo  Plant  for  Enid,  Okta  913 

Giants  Despair  Climb  Oct.  7   $07 

Ghent,  Two   1917   Models   997 

Gibson  Plant  llurns    126 

Giesel  Federal  Truck  N.  E.  Sales  Mgr  633 

Gillette  Tire  to  Start  Dec.  1   734 

Gillctt  Burs  Out  Wilmo   118 

Gillette  Tire  Installing   Machinery   870 

Giltam  Co.  Plans  Capital  Inereasc.   876 

Gillette  to  Build  Sleeve  Engine   78 

Girl    Heads   Manuard    Pans   993 

Glide  to  Make  Its  Own  Motors   830 

Globe  Business  Gains  40%    634 

Gloctzncr  Covert  Chief  Engineer   868 

G.  M.  C.  Common  Up  $120  in  Week   505 

G.  M.  C.  Feat  me  Securities   459 

Gilbreth  Talks  on  Motion  Study   688 

Globe  Tire  Buys  Plant  1038 

Golde  Top  to  Add   161 

Goldman  to  Build  Trucks   833 

Goodrich,   $70,000,000  Sales  for  1039 

Goodyear  Profits  $7,003,330   952 

Goodyear  Secures  Cotton   Plantation   731 

Gerluiger   Tractor   Attachment  1042 

Goodrich  Accessory  Assn.  Changes  Name....  911 

Goodrich  Additions  Total  $5U0,U0u...   382 

Goodrich  Gross  Sales  May  Reach  $77.000.000..  63$ 
Goodrich  Profits  for  6  Months  $4.800.000....  168 

Goodyear  Adds  to  Agents   512 

Goodyesr  Plant  in  East  Toronto   383 

Goodyear    Employees    Get    More    Land  for 

Homes   382 

Goodyear,  28.500  Tires  a  Day   42 

Gordon  Is  Hudson  Traffic  Mgr   S85 

Gram-Bernstein  to  Expand   S46 

Grant  Earns  78.000  in  August...    $0$ 

Grant  Moves  to  Cleveland   952 

Grant  Will   Move   909 

Grant.    18,000   for    1917   647 

Graves  Joins  Russel  Axle   830 

Gray  Head.  Hess- Bright   598 

Grossman  Holds  Sales  Conference   118 

Grossman   Reincorporate*    834 

Gryphon  Tire  Co.  to  Expand   7J4 

Guy  Resigns  from  Advancc-Ruinely   78 

H.  St  N.  Plant  in  L  I.  C   547 

llackett    Resigns    Presidency   683 

llackett  4  at  Under  $1.000   125 

Hall    loins   Pathfinder   591 

Hal  M.  C    Co,  Now   684 

Hal  Prices  Increased  1076 

Hall  Lamp  Buys  Badger  Lamp  1076 

Hall  resigns   from  OT1*   125 

II.  A.  L.  Plans  Greater  Business  456 

Hamilton  Chief  Engineer   for  Oakland   598 

Hamilton.  Ont.,  Gets  Tire  Co   550 

Hammers  Hnckett  Consulting  F.nrrineer  828 

Harding  Takes  Up  New  Detroit  Job   589 

Hare  Heads  N    V.  Packard  1043 

Hare  Packard   Sales   Mgr   41 

darkness  Resigns  as  Sheep*hcad  Pres  1000 

Harrison   with   Harroun  1038 

Harrison  Radiator  Granted  Charter   999 

Harroun  Cars.  2000  to  Be  Exported   557 

Harroun.  First  Building  Foundation  1082 

Harroun  Plans  5  Year  Contracts   691 

Harroun  Motors  Begins  Building....   735 

Harroun  Motors  Buys  Plant   502 

Harroun  Cars  by  Show  Time   427 

Harroun  to  Make  24.000  Cars   635 

Harroun  Treasurer's  Office  in  N.  V  .   548 

Harvey  Adds  Heat  Treating  Building  456 

Hauler  Building  Absorber  Factory   287 

Hastings  Is  Empire  Consulting  Engineer  ...  20J 

Hastings  Goes  with  Empire   246 

Hastings  Empire  Engineer   256 

Hstch  Perfection  Spring  Sales  Manager...,  55$ 
Hatch  Heads  Perfection   Spring  Sales ......  471 


$ 

833 
832 
831 


Hatfield  Roadstct  at  $875  

Harroun  to  Complete  Factory  by  Spring. 
Haumann  Wants  Represent  Tires  in  S.  A. 

llaynes  to  Add  6OU.UO0  sq.  ft.  

Hastings  Hollcy  Lhief  Engineer  868 

Hayes    Capital    $1,500,000   999 

Hayes  Wheel  Co.  Adds  $500,000    792 

Haynes   Plana  Increased   Production  910 

Haynes    to    Extend    Office   54? 

Haynes,  1897  Model  Wins   637 

llaynes  108%   Stock  Dividend    255 

Haynes  Sold  to  .V  V.  Syndicate   341 

Heater    Heads    Bueyrus    Rubber  1034 

Hebner  Joins  Bearings  Service  Co   341 

Hctnae  Concentrates  on  Ford  Starters   995 

llench  &  Urongold  to  Make  Truck  and  Auto 

Bodies   arid   Parts    502 

Herman  with  Hour-Davis   867 

HerreshofT  Co,  in  Bristol,  R.  1  1043 

Hcrscbell  Spillman  Adds  New  Model   306 

Hersehell  Spillman  Expands  25%   631 

Herschcll-Spilinian  Enlarging    382 

Hersehell  Spillman  100%  Dividend  1085 

Ursa-Bright   in   Bankers'  Control   829 

}|. tabard  Is  Regal  Asst.  Sales  Mgr  906 

Highway  Tractor  Co.   Formed  1033 

lligrade  Motors  May  Locate  in  Grand  Kapids  78 

Hersehell  Spillman   Capital   Tripled   951 

Hilborn  Takes  Over  Answer  Plug  1036 

Hilts   Enters  Advertising  Agency   910 

Hinckley  Heads  Chalmers  Production   125 

llolitian  Capital  Now  $100,000    549 

Holiban  Completes  New  Plant   831 

Holland  Joins  Myers  Machine  1080 

Holley   Kerosene  Carbureter   683 

Holmes  Building  Own  Car  993 

Homer    Laughlin    Build*    8-Cyltndcr  Front- 
Drive  Car    5 

Hood  and  Battrrill  Open  Detroit  Office   118 

Hood  Bureau  Increases  Scope   633 

Holt-Welles  Elects  Officers   731 

Hoover  Steel  Ball  Grows  F'ast   649 

Hoover  M-Ton  Delivery  Car   909 

Horning  and  Mckinley  Councillors   127 

Houghton -Stout  Co.  Buys  Tractor  Company.  .1075 

383 
599 
471 
248 
690 
597 
687 
827 
684 
117 
460 
508 


........... 


Howard  Car  on  M 

Hoyt  Joins  Bour  Davis  

Hubbard  la  Harris  \.  P  

Hub  Gas-Electric  Truck  Started  

Hudson  Engine  in  Test  Runs  

Hudson  1917  Price  $175  Higher   

Humpage  Joins  Wilt  Drill  

Humphrey  Now  in  Detroit  

Hughes  Resigns  from  Victor  Parts...... 

Humphrey  Joins  Briscoe.. 
Hupp  Car  Averages  18.96 

H upmoliile    °  apitalt<£capit al^'car  "  at "  Fort 

George    422 

Hupp  Business  Gains  47.3%   417 

Hutchison  Overland   Branch  Mgr...   642 

Hutchison  to  Make  Truck  Equipment  1038 

Hydraulic  Pref.  Issue  $1.000,000.   $04 

Hydraulic  Pressed  Steel   Redeems   Preferred  591 

Hydraulic  Steel  Co.  Refinancing   906 

L  A.  L.  Barred  from  U.  S,  Mails   213 

I.  A.  League  Agents  Plead  Guiltv   $47 

I.  A.  L.  Post  Office  Fraud  Order  Against  1077 

Illinois  Dealers  Use  Number  Plates  on  Dun..  506 

Illinois  Tractor  Cultivator   376 

Imperial  Brass  Co.  Expands   503 

India  Bars  Motor  Imports  I07S 

Indiana.  Fifth  lndu»try  in   290 

Indiana  Truck  Capitol  $100,000    549 

Industrial  Moving  Pictures   633 

Industry  Gains  153%  in  Five  Years   592 

Insurance,  Fire  Rates  Raised   95$ 

International  Motor  Plana  Exchange   161 

International  Motors  Reorganisation  Approved  787 

International  Rubber  Sales  Co.  Now  1036 

International  Truck   Incorporated   827 

Inventors  Active  Abroad.  Automobile   530 

lows  Denby  Dealers  Meet   $08 

Iowa  Rubber  Co.  Formed   299 

owa  Rubber  Plant  in  Bcttendorf   303 

rwin  Leaves  Adams  to  Join  Allen   437 

talian  Tire  Plants  Are  Busy   456 

sckson  Goes  to   Europe   993 

ackson  Is  Briscoe  Comptroller   996 

eva.  U.  S.  Cars  Populsr  In   958 

efTery.  Nov.  Biggest  Month   952 

effery   Sedans,   Two   New   791 

ehle  with  Aluminum  Castings  Co   127 

ennings  Round  Brook  Advertising  Manager.  1078 
ohns-Manville  Gives  Employees  10%  Bonus.  1037 

ohnson  Cars  for  R.R.  Tracks   117 

ones  Opens  Detroit  Purchasing  Office   689 

ones  with  Federal  Brass  Works   341 

ones  Federal  Brass  Sales  Mgr   295 

ordan  Builds  Five  Cars  s  Day   373 

ordsn  Starts  Manufacturing   3 

ordan  to  Double  Capacity   647 

oy  Resigns  from  Packard   999 

Cankakee  Headed  by  Cbintquy. ., , . ,   337 

Kansas  City  Dealer's  Tour  Brings  Sales....  693 

Ksnsas  City  Sales  Gsin  50%   120 

Ksnsas  City  Tire  Directors   204 

Krarns  Is  Lee  Tire  Mgr.   996 

Keller  Tool  Moves  In  Grand  Haven   456 

Kellogg  Adds  to  Factory   347 

Kelly  Springfield  Plant,  Work 
Kelly  Springfield  Mav  Mo 


Kelly  Truck  Capital  $7.0nn.0f>0   .  • . . 

Kelly  Truck— More  Can 


r.  ...a...... 


ariilal 

Kelsey  Wheel   to  Expand. . 

Kelsey  and  Herbert  in  Merger.  

Kent  Motors  Car  at  $985  

Kent  Plant  in  BellviUe  


502 
649 
551 
$49 
127 
$13 


Kentucky  Wagon  Promotes  Executives  546 

Kentucky  Crops  Boost  Car  Sales   505 

Kerosene  Molars  I  o.  Formed  832 

Kerosene  OU  Men's  Fuel  Choree   643 

Kerosene   Carbureter   to    be   Made   in  Dea 

Monies   $88 

Keystone  Tire  Plant  for  Pittsburgh  547 

Kilborn  Is  Liberty  Sales  Manager  590 

King  and  Winterson  Join  Chalmers   165 

King  Armored  Car  at  Rock  Island   422 

King  Increases  Prices  Again  103S 

King  Trailer  Co.  Formed  91? 

King  Raises  Car  Prices  $50   785 

King  Armored  Car  Tested  by  U.  S  249 

King  Tire  Opens  Plant  832 

Kilpat.ick  Is  Hood  Vice  President  427 

Kissel  Price  Rsise  Dec  1   827 

Kissel   Raises   Prices  ail 

Kissels  and  Scripps-  Booths  Sunk  at  Sea  686 

Kissel  to  Add  14,000  Sq.  Ft  382 

Kieldsen,  Importers'  Show  Mgr.,  Dead  688 

KIaxon~U.  M.  C.  Buy*   425 

Klaxon  Horn  Warns  of  Gas  Attacks   37 

Klaxon  Three  at  $3  1043 

Knickerbocker  Co.  Rcorgan.rcd  908 

Knight  Tire  Co.  Absorbed  by  Fabricord  Tire 

Co.    867 

Koehler   Absorbs    Factor   372 

Kokomo  Rubber  Refinanced  998 

Kopf   Opens  Chicago   Office  642 

Kuhn  Is  Four-Wheel  Drive  Tractor   788 

K.   W.  Ignition  Buys  Land  1038 

Lacier  Kent  Sales  Mgr  828 

Lancia  Adopts  H.  &  N.  Carbureter.  594 

Lane  Is  U.  S.  L.  V.-P  728 

Lane  Here  from  Australia  871 

Lane  Trucks  Out  Soon   $02 

Lansing  Foundry  Elects  Officers   45s 

Lansing  Payrolls  Large  382 

Laacarea  Re-elected  Salon  Head..  828 

Latoni  with  Chalmers  Advertising.....  1078 

Leach  Gets  King  and  Dort  633 

Leak  Proof  Business  634 

Ledwitch  Joins  Maxwell   121 

Lee  Tire  Repeats  Extra  Dividend  205 

I-enox  to  Make  Tractors    642 

Leonard  Leaves  Perfection  Spring.  827 

L  evert  on  Is  Briscoe  Plant  Manager   246 

Levy  Gets  Chalmers  Again  692 

Levy   Takes    Mcrion-llandley.   117 

Lewis,  Goodyear  Consulting  Engineer  107$ 

Uxington-Howard  Bayfield  Equipped  594 

Liberty  Appoints  Representatives   547 

Liberty,  Thirty-eight  in  One  Day   693 

Lone  Drive  Tractor  Factory  1038 

Logan   Resigns  917 

Livingstone  Maxwell  Cleveland  Mgr  636 

Lloyd  Is  Cassidy  Adv.  Mgr  994 

I.-M-H  Development  Co.  to  Make  Tractors...  871 

Lockwood-Ash  Increases  Capital  1040 

Locomobile  Holds  Fourth  Sale   $08 

Locomobile  Gains  $1,000,000  in  Quarter  204 

Loomis  Manager  Packard-Missouri   724 

Loo  mis    Resigns  ,.   2 

Loewe  Is  Brunswick-Balke  Manager  503 

Longuet  Buys  Accessories  for  S.  A  634 

Loiter  Bros.  Co.  Formed  629 

Loiter  Bros.  Co.  Announces  New  Cars  and 

Officers   995 

Loxier — Motor  Products  Gets  Plant  429 

Loxier  Resigns  as  H-A-I.  Head  341 

Lytle  Joins  Anderson  Motor  Co  1038 

McFarlan  Price  Rsised  $300    909 

Macey  Harroun  Sales  Manager  669 

McClurg  Interests  Control  Three  Tire  Com- 
panies  957 

Mcford    Assets   $1.875.000  1040 

McLeod  Concentrates  on  Fabricord  Co  1036 

Mack  Truck  Prices  Increased  991 

Madison  Stock  Offered   875 

Machine  Tool  Mskers  Adv   633 

Madison  Motors  Acquires  Anderson  Plant  766 

Madison  4  Pas.  Roadster  912 

Madison  Motors  Absorbs  Old  Company   556 

Madison  Square  Garden  Sold  1001 

Maibohm  to  Increase  Production   630 

Makers  Arrange  Banquet  Program   995 

Msnhsttan  Electrical  Supply  Reorganised....  642 

Manly  Truck  In  New  Plant  917 

Manufacturers'  Banquet,  400  at  1034 

Marathon  Tire  Convention  Starts   456 

Marathon   Warehouse  in   Chicago   8t2 

Manhattan  Electrical  Supply  Enlarges  664 

Maple,   Surplus  in  2-in  731 

Marathon  Tire  Increases  Capital  to  $1,000,000  590 

Marathon  Tire,  New   76 

Market  Report.  Tenth  Issued   420 

Marvel  Accessories  Capital  Increased  917 

Marion  Tire  Elects  Directors  666 

Marmon  Advance  of  $150   669 

Master  Calorile  Plan  Adopted  by  P.  0   502 

MeCulls  in  Overland  Engineering  Dept  626 

Milburn  Branch  Mgr.  for  Hupp  817 

Mulr  Heads  Matwell  Advertising  994 

Miles  Lewis   Motor   Buyer  836 

Monroe   Increases  Capital.   728 

Marmon  Rushes  Additions   730 

Mansion  Adds  Closed-body  Types   77 

Msrmon  34-in.  New  Closed-body  Style*   108 

Msrtin.  Burd  Ring  V.-P    Retires   127 

Maxaehusetts   Suggests   Precautions  Against 

Fire   637 

Masanirk  Mfg.  Co.  Now  64$ 

Massnick  Mfg.  Co.  Is  New  Name  547 

Maxwell   Price  Increase  103S 

Maxwell  Assembly  Plsnt  for  Dallas  $02 

Maxwell  Faming*  Gsin  425 

Msxwell  Ships  ISO  la  Day   $46 
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Maxwell  Buildi  532  Car.  in  One  day   417 

Michigan  Foundry  to  be  Doubted   588 

Maxwell  Common  on  10%  Uaiu   295 

Maxwell  Favtory  Branca  in  Cleveland   82 

Maxwell  Plant  for  Dalla*   502 

Maxwell  with  Victoria  lop   97 

Mayo-Skinner.   More    Room,   for  •  831 

Mcliridc  and  Coition  Promoted   127 

McClure  Tire  »  Rubber  Co.  Formed   642 

McAOmb  Resign*  from  Gs,  V   126 

McCord  Capital  Now  J2.5OO.0O0   248 

McCornach  la  Hudson  Sales  Mgr  S08 

McFarlan  to  Make  Expansion   59v 

McCraw  Rubber  to  Redeem  $475,00(1  Preferred  250 
Met, raw  Tire  Capital  Increased  $.1 .1100.000 .  .  634 

Mc<JuayNorria  Men  Promoted   503 

Merrill  Purchasing  Agent  tor  Hood,  8*9 

Merrithew  la  Ray6eld  District  Manager  246 

Metealf  a  Simplex  Director  and  Vi«rpre»ident  299 

"uciiupoliUii   Motors  Organise  374 

Men  Ha.  Balanced  Crankshaft   588 

Mets  Sale.  Plan  Similar  to  Ford'.    5*9 

Met.  l  'lonner  at  869}  1035 

Met*  Welfare  914 

Meyer   Kesigns   (torn   Maxwell   Directorate. .  1034 

Michigan  Pioduction  Increasing    256 

Miami  Trailer  Add.  $10,000   689 

Michigan  Wheel  to  Make  Joints  737 

Michigan   Stamping  Stock   Issue   689 

Mnkim  Heads  Liberty  Advertising   647 

Midland  Tire  Capital  Now  $500.000  1040 

Milter   la   Inland  hale.  Head  683 

Milbura  Raise.  Price  $100   77 

Millar  of  Auto  Parts  f)ie.  Soi 

Miller  Introduce.  Adone  Tread   for  Repair- 

ing  Worn  Tirc»  372 

Mil.ertire.    New   Jj 

Milwaukee  dealer,  on  Business  Boo.ting  Tour  289 

Milwaukee   Dealer.'   Tour    Knd>   416 

Military  Tractor  Train  Tested  997 

Milwaukee   Locomotive   Add.   Tractors  692 

Mitchell  $100  Increase   9S0 

Mitchell  Refinancing  Completed   80 

Moline  Plow.  II.UOO.OOO  Addition,  for   7» 

Monarch    in   Hyatt.ville   831 

Monroe  Body.  2  New  Buildings  for   161 

Monroe  Buy.  4  Story  Factory   »95 

Monteith  F.  ft  H.  Manager  469 

Moon  Announces  5  Closed  Bodies   651 

Moon  Ship,  to  Porto  Rico   914 

Mooie  Head.  We.tern  Spring  Sale.   641 

Moreland  Delivery  Car,  New...   201 

Morgan  Appointed  Abbott  President  417 

Morgan  Sell.  Saxon.    $94 

Morron  Succeed.  Meyer  1079 

Moss  joiiu  lhomas  Truck   127 

Morse  Succeed.  Paul  Smith  $S$ 

Motor  Proluct.  Gets  Loiicr  Plant  427 

Murphy  Resign,  from  Chalmers   341 

Murphy  loins  Hoyt  Service   728 

Murray  Parts  Increase.  Capital   162 

Muskegon  Company  Insure.  Employe.  107$ 

Mu»«cgon   Foundry   Crow.   20S 

Mutual  Motors  Promotes  Two..  471 

Moyer   Resign,  from  Champion  Ignition  869 

Myers  with   Engineering  Co  868 

Myers  with  Fagcol  Motor.  Co  471 

N.  A.  C   C.  Opposes  Scare  Ads   829 

N.  S.  W.  Shipments  Not  Economical  1082 

Nash   Motor.  1 0.   Formed   with  $24,999,500 

Capital    168 

Nash  Takes  Over  JefTery   85 

National  and  Premier  Formed  in  N.  Y  686 

National  Carbon   to   Add  830 

National  Plan,  for  Expansion   685 

National  Addition  to  Colt  $150.000   338 

National   Rubber   Increases   Mileage  Guaran- 
tee  1042 

National  Used  Car  Report,  11th  Edition  1042 

Neville  Absorb*  More-Room  Steering  Wheel  117 

Nelson  Build.  4  at  $2.350  1038 

Newby  Resign*  from.  ...••••.*••••**■  992 

Newell  Purchasing  Agent  for  Hood.   792 

New  Era  Buy*  Accelerator  917 

New  Era  Buy.  Sly  Tire  Specialties   599 

New  Jersey  v.,  Kane  Decision  950 

Newman  Reaign.    508 

Newman  Resumes  F'ormer  Position   594 

Newman  Chalmers   Distributor   41 

New  Zealand  a  Fertile  Field  for  Automobile 

Sales    7J2 

Ncwmark  Succeeds  Eu.ti.  with  Chevrolet.  .  - .  598 

Newton  Joins  H oilier  Make   127 

New  Departure  to  Double  Output   S89 

New  York  Dealers  Upheaval   85 

N.  Y.  Electric  Sociability  Run  Oct.  4   5 SO 

N.  Y.  and  N.  J.  Express  Co.  Is  Formed   590 

New  York  Taxicsb  Rates  Lower   377 

Nichoald.  Branch  in  Indianapolis  1042 

Oakland  Adding  800  Men  287 

Oakland  Branch  in  Dalla*   43 

Oakland  to  Add   161 

O'Connor  Back  from  Anstnli*  834 

Ohio  to  Drive  Out  Motor  League*  508 

Ohio  Rubber  Plants  Contribute  61%  of  wage*  382 

Ohio  Tractor  Co.  Bought  by  Houghton   250 

Old.mobilr  Branch  Bought  fn  Detroit   378 

Oilier  Taboo.  Factory  Convention    338 

Olympian  Motor*.  Pontiac  Plant  for   730 

Olympian  Motor*  Co.  Form.   648 

Olympian  Officers  in  Pontiac   837 

Omaha  to  Have  C1o*eri  Car  Salon  in  Oct  507 

Ottawa  I*  Good  Car  Market   376 

Overland   Add.  *!  5,000.000  to  Capital  334 

Overland  Bring*  Out  Sport  Car   876 

Overland  Buy*  Out  Leavitt   42 

Overland  Open.  N.  Y.  S.lesroom   913 

Overland  Change*  in  N.  Y.  Organisation  Ml 


Overland  Pump*  Water  Off  5  Acre*   $36 

Overland.  Burn  In  St.  Louis   917 

Overland  Men  Take  25.82$  Car.   950 

OverlanJ,   154.525   Dealer.   Sold  1038 

Overland  Earns  $4,377,799  in  4  Months   40 

Overland'.   New   Headquarter.   660 

Overland  10%  Stock  Dividend   124) 

Overland  Convention  in  Dec   788 

Overland  in  Year   151.067   512 

Overland.   113.000  on  Contract  99$ 

Overland  Secure.  N.  Y.  Headquarter.  338 

Overland  75-B  Delivery  Car   66$ 

Owen-Magnetic,  on  5- Day  Tour  11   461 

Owen   Tour    492 

P.  R.  Creditor.  Get  Dividend  1084 

Packard  Adjust.  Organisation   867 

Packard,  j.  W„  Packard  Dealer   508 

Packard  Continue.  Expansion   793 

Packard  Earning*  About  $6,050,000   121 

Packard  Earnings   68J 

Packard  Open*  Used  Truck  Department  651 

Packard,  J.  W-,  President  of  Buffalo  Co  1042 

Packard  Pfd.  on  8%  B»*i.  999 

Packard  Raise.  Price*  869 

Packard   Statement    163 

Page  Buggy  Add.  to  Force  910 

P.ife  Plan.  Ford  Starter   248 

Paige  1916  Gain  $1.000.000   555 

Paige  May  Increase  Capital  by  $1.500,000. .. .  459 

Paige,  August  t  Record  Month  for   425 

Paige  Dividend  of  50%  382 

Paige  Production  Expand.  1082 

Paire  Raise*  Open  Car  Price.  1035 

Palmer-Moore  to  Quadruple  Capacity   831 

Paige  Detroit  Capital  Increase  875 

Paige-Detroit  I.iuc*  $1,000,000  Pfd  999 

Paige  Distributer,  at  Plant  1043 

Paige  to  Increase  Price*  869 

Paterson  Add.  Chummey  Roadster   876 

Paterson  Chummy  Roadster  1081 

Para  Need.  More  Good  Road.   791 

Parcel  Post  to  S.  A.  Wrong  911 

Parker  Rust-Proof  Issue*  Stock  957 

Pari.  Buses  Running.  378 

Parker  Collapsible  Rim  Corp    Former  with 

$5,000,000  Capital  343 

Parker  Rust-Proof  Buy*  Patent.  1038 

Parker  Rust-Proof  Plant  at  Flint  1077 

Paterson  Chumming  Roadster  1061 

Pearce  Elected  Pre*  1080 

Peerless  Starts  Plant  Expansion   382 

Peerless  Order  Increased  to  100  a  Week   $90 

Peerless  to  Build  Addition   371 

Peerless  War  Truck  Order,  Large  299 

Peerless  Given  Up  by  Stiver   73$ 

Peerless  Tire  ft  Rubber  Co.  Formed  1076 

Perlmsn  Stock  on  Exchange  Baais   732 

Prnnineton  Join.  Brunswick-Balke.   127 

Pcnn  Counties  Track  Buys  Land. .......... .1082 

Pennsylvania  Rubber  Lower.  Price*   $51 

Pennsylvania  Crude  Reaches  $2.75  9$7 

Pennsylvania  Ha.  New  Tread.   372 

Pennsylvania  Rubber  Capital  $6.000,000   375 

Perfection  Heater  Contract*.  Two   549 

Perfection  Heater  on  Cole   77 

Perfection  Spring  in  U.  S.  Service   43 

Perfection  Stanweld  Merger    S97 

Per f ex  Radiator'*  New  Plant  632 

Perfection  Tire  Merge,  with  Two  Companies  833 

Perkins-Campbell  Add.  10.000  Sq.  Ft   343 

Perlman.  81.010.000  Back  Royalty  for  1034 

Perry  in  U.  S  950 

Pemn  Resign,  from  Timken  Axle   556 

Peter  A.  Fru.se  Co.  100  Year*  Old   836 

Peterson  Join.  Aloy  Steel  Spring   2 

Petroleum  Output  in  1915  4i6.896.673  Barrel.  301 

Petroleum  Output  Worth  $179.462.890  

Peltlt,  J.  I.,  Case  V.-P  

Pettit  Resign,  from  Case  

Peureot  Co.  to  Sell  Premier   43 

Pfeffer  and  Brineger  Go  to  Cuba  993 

Pfeffrr  to  Retire  from  Chalmers   906 

Phelp.  Capital  to  be  $400,000  999 

Pike  Head.  Paige  Efficiency  Department  427 

Pil'M*.  1-Modrl  Program   832 

Piqua  Tire.  Fraud  Order  Against   547 

f*  i  rt ! !  i  Sails   **■*••..•■*,...,,  871 

Pierce  Arrow  Asset*  $13.776.911   83$ 

Pierce- Arrow  Pfd.  on  8%  Basis   999 

Pierce- Arrow'*  New  Director*   9S6 

Pierce  Arrow  Motor  C»r  Corp.  Formed   785 

Pilgrim  Motor  Co.  Formed  in  Maine   686 

Plank  Shaft  Co.  to  Enlarge   73$ 

Plath  to  Handle  Harroun  Sale*   $1| 

Plymouth  Cartings  Doubles  Plant   250 

Polack  Truck  Tire  Corp.  Formed   648 

Pollock  Home  from  War   203 

Pontile.  $50,000,000  Butanes,  for  910 

Pontiac  Tractor  Co.  Formed  1080 

Portage  Capital  $3.000,000   120 

Portage  Rubber  Raise*  Dividend   $04 

Porter  Rubber  Double*  Capital  957 

Porter  I.  King  A.*t.  Sale.  Mgr  471 

Poat  Office  Fraud  Order  Against  I.  A.  L  1077 

Post  Tire  Buy*  Plant   9S2 

Po.t  Tire  Co.  with  $1,500,000  Capital.  Formed  250 

Prescott  a  Stiitu  Director   168 

Price  Open  Valve  in  Co-operation   501 

Prloe  a  Pathfinder  Rep  203 

Premier  Raise*  Car  Price*  950 

Precision  Die  Casting  Merges  Two  Companies  992 

Princess  Cars  in  Production  647 

Princeaa  Motor  Corp.  Now  1037 

Production.  754,902  Cars  in  First  Six  Month. 

of  1916    88 

Publicity,    Ban*    Newspaper   992 

Pulcher  Heada  New  Detroit  Club   $98 


Pullman  Dealers  in  Convention   208 

Pullman  Advance.  Car  Price  $85   685 

Pullman   Lease.  Sphinx   Plant   646 

Pullinore  Motor  Truck  Co.  Formed   833 

Puncturelesa  Tire  to  Increase  Capital   732 

Pyrcne   to   Increase   Capital  1039 

Mace  Gillette  Tire  Sales  Mgr   90S 

Racine  Tire  Branch  Managers  Meet   791 

Racine  Tire".  New  Plant   734 

Rahan  to  Make  Ford  Starter*..   99* 

Kamulcn  1.  Oakland  Branch  Mgt   633 

Raybesto*  Incorporate,  for  $1,500,000    684 

Raybrstoj  Brake  Lining  Survives  1500  Deg. 

Test    373 

Reddin  Increases  Capital  to  $500.000   374 

Redden  Truck  to  Expand   337 

Regal  Price.  Increased  1076 

Regal.  10.000  for  1917     827 

Reliance  Engineering  Acquire.  Hercules  Forge  117 

Remy  Plant.  Welfare  Work  at   731 

Renfro  Sparks  Withington  Sales  Agent  1042 

Reo   Drive.  70%  of  Car   952 

Reo  Earning*  Total  $4.031.070   950 

Rco  Employee*  Co-operate  to  Reduce  Cost  of 

Living  I0J8 

Re<.  Makes  Additions  to  Factory   913 

Reo  Buy.  Out  National  Coil   47 

Reo  Dealer  Paya  Customer  for  Parts   334 

Reo  Officers  Re  elected  1035 

Reo  Six  Price  $100  Lower   211 

Reo  Production,  26.304  in  Year   S$6 

Rco  Truck  and  Car  Combine   426 

Reo  Working  Force  I.  5000  1077 

Repair  Plant  for  U.  S.  Army  Truck.   3 

Republic  Motor  Truck  Expanding   287 

Republic  Rubber  Add.  Capital   649 

Republic  Truck  Shipment.  Gain   787 

Republic  Truck  Co.  Add.  $1,000,000  to  It. 

Capital    40 

Republic  Truck  Expands   343 

Republic  Truck  Has  Bonus  System   251 

Republic  Workers  Have  Co-operative  Store..  1038 

Reynolds,  of  Studebaker.  Dead  1076 

Rich  Tool  in  M.  ft  A.  M   287 

Richardson  Chalmers  Adv.  Mgr   955 

Rickcnbarher  Sail,  for  Europe  1000 

Ricker  Head.  Ricker  Oil  Co   787 

Riker  Price*  to  be  Higher   909 

Riker  Trucks  Beat  Mule.   116 

Rio  Brazil*.  Business  Center....   371 

Rittman  Gasoline  6.9  Cent*  Per  Gal   374 

Road.  Built  Under  Federal  Supervision   958 

Road*.  816.213,387  in  Fee*  for   39 

Roamer  Price  Increased  $50   511 

Ross   Itrnrtmniratinii      I'M 

Rosenberg  1.  M    .*  S.  Engineei   IU 

Rocbette  Sails  for  S.  A   787 

Rosa  Prices  Raised  $200    288 

Rubber,  Guayule,  to  be  Boomed. .............  250 

Rubber  Men  on  Outing   165 

Rubber  Product.  Capital  $500,000    38j 

Rumcly  to  Make  All-Steel  Tractor    588 

Runyan  Cushion  Wheel  Co.  Formed   68» 

Ruse  Dies    470 

Ru.h  Motor  Truck  Co.  Formed   375 

Ruaaell  Resign,  from  Bessemer   503 

Ryan  Heada  Gibson  Branches   504 

Safety  Firm  Federation  Appoints  Bureau  of 

Standard,  on  Devices   5S0 

Salesmanship  Club  of  New  York   690 

S.  G.  V.  Creditor*  to  Men   831 

S.  R.  B.  Creditor*  A*k  for  Sale   829 

St.  Paul  Security  Co.  to  Finance  Dealers,...  791 

Salisbury  Wheel  Doubles  Capita]   205 

Sansdale  Leaves  Denhv  Truck   99.1 

Sattley  I.  Standard-Drtroit  Mgr   684 

Saxon  Bonn,  for  Employees   338 

Savon.  New  Plant  for   82k 

Saxon  Plant  Damaged  by  Fire   870 

Saxon  New  York  Factory  Burned   S94 

Saxon.  60.000  for  1917   338 

Saxon  Stock  Placed  on  7%  fU.i.   469 

Saxon  Stock  on  "Oiange   $05 

to  Build  New  Plant   383 

l,   25.399   Shipned   in   Year   78 

_  with  Fl.her  Tractor  Interests   906 

Schmid-Lyon  Taken  Over  1038 

Schoenerk  to  Make  One  Chassis   «06 

Sehtil.  I.  Mercer  Chief  Engineer   728 

Schwarr  Wheel  to  Expand   25 

Scripp.-Rooth  Elect.  Director.   $0$ 

Scripps-Booth    Corp.    Organiied   Under  New 

York  Law*    203 

Seagrave  Flni.hr*  Addition   382 

Seaerave  Fini.hed  Addition   382 

Sealand  Resigns  from  Winton   164 

Selrten  Truck  Advance.  Dunuy   86* 

Selden  Truck  Salea  Cain  258%   650 

Sewell  Cushion  Increase.  300%   162 

Sewell  Co.hion  Wheel  Co.  Add*   372 

Shaler  Acquires  Vulcanurer  Patent.  1038 

Shilling  Automohile  Bumper  Co.  Formed   637 

Shipment.,  $10,000,000  in  Car*  Held  Up   952 

Shipment.  Augu»t,  18,254  Carload*   381 

Shipment.  September.  21,660  Carload.   556 

Shipment.  November.  17.250  Carload.   951 

Shipment.  October.    19.500  Carload.   729 

Selden  Division  Manages*  in  Conference. . . .  791 

Shin.  Car  Maker*  Unable  to   911 

Shipment*.    Tone.    23.879   88 

Shipment,  Ten  D»v  Removal  Given   911 

Signal-Commerce  Merger   47 

Signal-Commerce  Merger  Completed   168 

Siamal-Commerce  Truck  Mereer  Abandoned..  470 

Silver  Take*  Dort  in  New  York   594 

Silvex  Offices  to  So.  Bethlehem   $47 

Simplex  Capital  Now  $9.000.000..   
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Simplex  in  Aircraft  Merger   246 

Simplex  to  Market  It*  Car*  Direct  to  New 

York    2So 

Skinner  a  Mir.  Rep  SO* 

Smith   Form-A-Truck   Takei   License  Under 

Look  Patent    556 

Smith  Blair  Track  Sale*  Mgr   90* 

Smith.  A.  O..  Raise*  Wage*  10%   995 

Smith,        H.  Mercer  Sale*  Manager   118 

Smith,  Paul,  Dies  from  Fall   87 

Smallcy  1*  Bound  llriwk  Hear  tin  V.-P   727 

"  nth,   A.    O..   Corp.    lorme   829 

,  A.  O.,  Corp.  Formed   727 

u'th  Form-a-Truck  Sold   827 

Resign*  from  Chalmers   78 

Form  a  Truck   Refinancing   874 

to  Manage  Boda  Motor  Sales   203 

Smith  Truck   Elect*  Directors   996 

Smith  Truck-Forming  Attachment  for  All  Cars  908 

Soldier*  to  Build  Koad*,  Returned   SO* 

South  America  Wants  American  Car*  ..  117 

South  1*  Buying  More  <  art   998 

Southwest  Car  Sales  Show  50%  Gain   250 

Sparks.  Withington  Cleveland  Branch  1042 

Spark*- Withington  Dividend    548 

Speedway  Men  Meet  Sept.  29   506 

Specialty  Mfg.  Co.   Formed  •  •   917 

Spicer  Mfg.  Co.  Reorganized  «..••«.  511 

Splitdorf,   Henry    Dead    643 

Spohn  Leave*  Class  Journal  .1081 

Springfield  Body  Order*  Increase  1000%  371 

Sproat  I*  Old*  Work*  Mgr   684 

S.  S.  E.  Co.  to  Build   459 

Standard  8  $100  Higher  1035 

Standard  Oil  Reduction — Independent*  Meet  457 

Standard  Parts  Co.  Formed   869 

Standard  Part*  Co.  Merges  Name*.   641 

Standard  Roller  Bearing  Co.  Receiver's  Peti- 
tion, Court  ■  Kefuses.  551 

Standard  Service  Policy  in  Canada  693 

Standard  Tractor  to  Move  831 

Standard  Welding  Make*  Promotions   556 

Standard  Welding  Shareholders   83S 

Standard  Traffic  Code  Distributed  457 
Standard    Holler   Earning*   Halt  Rr..rg.ini«* 

Hon  ..»• •••■■•.•■■■■■•■*•■■.,■■»*•■•>• 793 
Standard  Motor  Part.  Buya  Newcastle  Co.  685 

Standard  Parta  to  Expand  1034 

Standard   Parta  Stock  Isaue   914 

Stanley  Is  Brisco  Assistant  Sales  Manager..  599 

Stanley  Steamer   Price*  Advance.)  1035 

Star   Rubber  Co.   Reorganised   546 

Star  Motor  to  Build  Automnhilra  and  Truck*  383 

Star  Rubber  to  Make  Tires   996 

Steel  Companies  Pay  OlT  J4,000,000  1040 

Steel  Tube  Product*  Co.  Formed   68* 

Steel  Price*  to  Be  Steady..   688 

Steele  Succeed*  Barber  1079 

Steen*trup  with  General  Motor*  Export   82" 

Stephen*  Plant  *t  Full  Capacity   373 

Stern*  Tire,  I2J0.0O0  plant  for   J72 

Stern-Wear  Tube*  on  Market  Dec.  1  917 

Stern*  Tire  of  C  anada  Formed   871 

Stetaon  Motor  Car  Co.  Formed   994 

Stewart-Warner   Add*    631 

Stewart-Warner   Earn*   8604,939   in  Quarter 

Ending  Sept  30    689 

Stewart-Warner  Buys  U-Ray    167 

Stewart- Warner    Expand*   Plant   246 

Stewart- Warner  Statement    162 

St.  Loui*  Dealer*  Open  Week   631 

Slockbndge  Head*  N.  E.  Winton   503 

Stout  la  Packard  Aircraft  Manager   908 

Stout  Plan*  Aeroplane  Club*  9$ J 

Street  Railway*  U»e  Motor  Buses   376 

Sternberg  Under  New  Control   125 

Studebaker  Plan.  200.000-Car  Output   953 

Studebaker  Conference    914 

Studebaker  to   Enlarge   Forge  Shopi  in  De- 
troit 35%   $47 

Studebaker    Dealer*'    Convention   42 

Studeheker   Earn*   $6.028,329   168 

Studebaker  to  Add  40.000  ft..    203 

Studehaker*  in  8  Month*  48.750   469 

Studebaker.  Canadian  Co.  Build*  48,750   729 

Stelnmeti'*  Electric  to  Be  Built   785 

Studebaker   Earna    $8,140,420    792 

Studebaker,  Two  1917  Chatscs   909 

Studebaker  Occupies  New  Texa*  Building. . . .  693 

Studebaker  Plana  Expansion  456 

Studebaker**  Vaat  Expansion  630 

Stutx  New  Roadater    204 

Stutx  &  Saxon  on  'Change   SOS 

StuU,  16-valve  Roadater  Ready   335 

5.  K.  F.  Control*  Itrss  Bright   787 

Sun  to  Market  Single  Chasais   869 


SuULciger  Change*  Name  to  Wilson   127 

Sweden  Ha*  Only  9000  Car*  1078 

Sweet  Leave*  M.  *  A.  M.  for  U.  M   513 

Swift  an  Overland  Director   909 

Swinehart  Recalled  to  Republic  Plant   208 

Swinehart  Tire  Busmen  Incre**e»  20%   590 

Swindler*,  Arrested  as  Tire   508 

Swiss  Magneto  Move*  to  Monro*   917 

Taber  with  Aabeato*  Protected  Metal  Co   204 

Tarnish  Mitchell  Sale*  Manager   511 

Tank*  for  U.  S.  Army   997 

Tax  Ca*e  Heard  by  Supreme  Court   788 

Taxicab.  N.  V.  R»le»  to  Be  Cut   80 

Taylor  Joint  Ev«pco  Co   503 

Taylor.  S.  K.  F.f  V.-P  .1035 

Tay-Miller  Increase.  Capital    204 

Teeter-Hartley  Double*  Capacity    373 

Templar*  Motor  Corp.  Formed  ■  ■  792 

Tener   Maxwell   Sale*  Director   951 

Texa*  Busines*  Good    634 

Texa*  Crop*  Promi*e  Pro*perou*  Year   290 

Texa*  Co.  Offer*  New  Stock   549 

Theft  Insurance  Rate*  Raised   508 

Thianna  Car  Now  on  Market  256 

Thompson  Overl*nd  Advrrtiting  Director  642 

Time*  Sq,  Motor  Supply  Co.  Formed   501 

Time  Payment  Plan  for  Truck*   789 

Timken  Buy*  Out  David  Brown   299 

Timlcen  Co-operative  Store    953 

Timken  Employees  to  Own  Store....  837 

Tire  Prices  to  Be  Raised  15  to  20%   993 

Tisch  to  Make  Dean  Knife  Timers   643 

Tireoid  Directors  Announced    80 

Tires,  Exporting  Standard   533 

Tobin  with  Catting,  Armstrong  &  Smith   503 

Toledo-Flndlay  Tire  Director*  Elected   546 

Toledo  Plant*  Are  Ro*hed   831 

Tompkins  in  Ward  Leonard   557 

Toronto  Tire  Plant    . .  734 

Torbenson  Axle  Co.  Formed   382 

Torbenson  Axle  Elects  Officer*   $12 

Torbenson  Buya  Land  and  Add*   246 

Tractor  Demonstration.  100.000  at   160 

Tractor  Design,  Fascination  348 

Tractor*.  Illinol*  Farmer*  Want   343 

Tractor  Rating*  Committee  Appointed   160 

Tractors,  50  DO  for  Texa*   87 

Tractors  Make  Hit  in  Kansas   169 

Tractor  Tested.  Light  Four  502 

Tractor  Te»t«.  200,000  May  Watch   79 

Trade-Mark  RegiMratinn  Law   45 

Trailers.  Milwaukee  Forbid*  Use  of,..   289 

Travera  Naah  Add.  Mgr  955 

Trenton  Plants  Being  Enlarged  338 

Troy  Mfg  Co.  Buy*  Stndebaker  Bldg  686 

Troy  Trailer  Sale*  Co.  Formed   994 

Truck  Wheel  Corp.  Formed   875 

Truck  Maker*  Draw  Together   459 

Truck  Requirements  to  Be  Defined  by  War 

Department   202 

Trumbull  S.  K.  F.  Advertising  Manager   959 

Tumbull  Wagon  Add*  Bodies   953 

Tuc*on.  Stutx  Win*   737 

Twin  City  Motor  Speedway,  Atk  New  Re- 
ceiver for   S50 

Union  Products  Formed   590 

Union  Truck  Electa  Officers   204 

United  Motor*  Buy*  Klaxon   425 

United  Motor*  Buy*  Houk  Co   786 

United  Motor*  Adds  Radiator  Co  727 

United  Motor*  Raise*  Capital  1040 

United  Motor*  Ramification*.   293 

United  Motors  Track  Co.  Formed   642 

U.  S.  Wheel  Corp  is  Organiied   913 

United   State*  Order*  $3,500,000  Worth  of 

Truck*   45 

United  State*  Truck  Show*  Increase  1075 

United  States  Test*  Armored  Truck  203 

United  State*.  2400  Car*  and  Truck*  for   S 

United  State*  Advocate*  System   334 

U.  S.  L.  Director*  Elected   420 

United  State*  Truck  Capital  $1,000,000    343 

United  Take*  Over  Fairbank*  Hammer   997 

Universal  Heater  Co.  Formed  1084 

Vail  Rubber  Name  Changed   837 

Vail  Tractor  Sella  at  $500   588 

Van  Dora  Tool  Doable*   502 

Velie  Production  Increased  300%   647 

Veil*  Price  Changed  909 

Velie  Companies  Merge  868 

Velie  Companies  May  Consolidate   786 

Velie  Represented  in  Australia   508 

Velie  Improvements   119 

Ver  Linden  Old*  Pre*  828 

Victor  Buya  Jenkintown  Factory  1080 


Victor  Motor  to  Build  Automobile.  Near  w  i 

mingtou  383 

Victor  Motor  in  New  Plant  917 

Victor  Rubber  Capital  $750,000   20* 

Vincent  Wheel  in  New  Location  910 

U-Ray  Plug  Now  Being  Made  287 

Ver  Linden  it  Ulda  Manager   16-r 

Wade  1*  Bujck  Purchasing  Agent   246 

WaWherg  Jo.n*  Naati  Motor.   256 

Wagon  Maker,  to  Merge  and  Build  Motor 

\  ehiclea    731 

Waldon   Resigns  from  Cadillac   125 

Walker  Become*  a  Chandler  Engineer   12r 

War.    Federal    Trade   Commission,  Analyse* 

After-Condition*    991 

Ward   Leonard    Patent   Licensees  724 

Warner    Cuts    Capital  1040 

Warner  I*  Oakland  President  555 

Warner  Add*  Heavy-Duty  Trailers  250 

Watkin  Wright  Roller  Sales  Manager   7e 

Watson  Asst.  to  Hayne*  427 

Watts  Join*  Republic  Rubber   giu 

Waukesha   Motor   Promote*   Industrial  Edu- 
cation 790 

Waukesha  Motor  to  r-xpand  502 

W»upun  Build*  Bodies  631 

Wayne  Oil  Increa.e»  Capiat  $200,000   163 

Weatherproof     Body     Reorganisation  Take* 

Over   Wilson    169 

We»ver  Return*  to  Timken  Axle  598 

Webster  Head*  Racine  Rubber   $97 

Webster,  Gramm  Truck  Man,  Die.  735 

Weed    Chain  M.ker.  Plus.  Capital  It 

of  $6,000,000   77: .  

Weed  Hal  Advertising  Manager  

Jfifi*  CaP'^. j No»r  $600.000  

We.t?nghouse.  A.B  C,™Start«r'  Contract  916 

Westtnghouse  Employee*   Bonus   915 

Weston  Leave*  U.  S.  Tire  to  Join  Mitchell 

Motor*   416 

WeMern  Motor  Appliance  Move*  1077 

Weston  Stay*  with  L\  S.  Tire   590 

Wheel  Tax  for  Minnesota  691 

Wheel  Tax  in  Cleveland  $2   $47 

White  Detroit  Battery  Sale*  Mgr  91" 

White  Co,  to  Erect  Addition  426 

W  hite  Moves  in  New  York  378 

W  hite  Empire  Purchasing  Agent    726 

White  Star  Refining.  Taylor  with....  869 

White  Stock  on  8%  Rati*  83? 

White  Surplus  Is  $1-623.521   684 

White  Sued  for  $1.500,000  $91 

Whitman   National    Production    r.nginect .  .  - .  827 

Wilson  Add*  1-Ton  Model    908 

Wilson  lire  Reorganization  I'lanned   834 

Wichita  Falls  Plans  to  Expand   163 

Willard  Battery  Business  Incrraving   256 

Willard  Completes  New  Building   647 

Williams  Aeroplane  Factory  Remodeled  917 

Williams  Goes  to  Antipode*  1079 

Willard  to  Erect  New  Building  103* 

Willi*  I*  Hal  V.-P   yor 

Willi*  Is  U.  S.  Robber  Purchasing  Agent  $71 

Willy*  Addresses  Insurance  Presidents  1039 

Willys-Overland  Capacity  for  I«i7  Is  .t'10.000  42; 

Willys-Overland  Increa*et  Was.es  .99; 

Winton    $200    Increase   .  .  •*.« 

Wilson,  of  Redden.  Gets  Michigan  633 

Wilton  Take*  Over  Sales  Dutir*  64^ 

W^iltrout   Join*   Crow-Elkhart    830 

Winckler  with  Pittsburgh  Engine  ....    ;*T 

Winningham  Hudson  Add  Mgr  J91 

W  tniher  Truck  Elect*  Officer*  ins! 

W'inther  Motor  Truck  Co.  Formed  83C 

Winton,  4000  for  1917   .  <«s 

Winton  Chauffeur*  Get  Prues   «S( 

Winton   Offers  $1.500  000   Preferred  =?  = 

Wisconsin  Tracks  in  Production   500 

Wri**rd  Part*  Co.  Formed   <iv 

Woodruff  It  Simplex  Ant.  Sales  Mgr   a?; 

Woodruff  Is  Simplex  Sale*  Mgr  64.' 

Woodruff  I.  Simplex  Ant.  Sale*  Mgr  471 

Wpodard't  Sale  Dude*  by  P»ul  and  Ritten- 

house    $6H 

Woodward  President  of  Gillette  Tire   8df 

Woodard  Krsgns  from  N.  J.  Car  Spring  7«r. 

Wooler  Designing  Light  Six   J«! 

World'*  Salesmanship  Congress  Story   87 

Wright  It  Cast'dy  Special  Kcci   to- 

Wright-Martin  Capital  $S,000,000   541S 

Wright  Patent  Threaten*  Aviation  Industry  |0.V< 
Young  I*  Dort  Experimental  Engineer  .     ..  5t; 

Youngatown  Co.  to  Add   $t? 

Yjisilanti  Motor  Truck  Co.  Formed   788 

Zimmerman  Join*  Milwaukee  Engine  Co  3«7 

Ziola  Carbureter  Sell*  Out   


The  Class  Journal  Company 

231-241  West  39th  Street 
NEW  YORK  CITY 
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22-73  Series  Mercer  Motor  Cars 

IN  spite  of  the  abnormal  conditions  existing  in  the  material  market,  the  22-73  models  are  ab- 
solutely held  to  the  high  standard  of  construction  for  which  Mercer  cars  have  long  been 
recognized.    No  compromise  of  any  kind  has  been  allowed,  even  in  the  most  minute  detail. 
Consistent  with  the  established  Mercer  policy  of  building  only  a  limited  number  of 
highly  developed,  medium-weight,  four-cylinder  cars  of  known  quality,  this  latest  series  of  cars 
represents  our  best  efforts  toward  what  we  consider  an  "ideal  "  car  honestly  built  and  honestly  sold. 

You  will  better  appreciate  simplicity  and  dignity  in  automobile 
construction  if  you  visit  the  Mercer  Exhibit  at  the  Shows 

CLEVELAND— December  30  to  January  6  PHILADELPHIA— January  12  to  20 
NEW  YORK— January  6  to  13,  Grand  Central  Palace,  Space  B9— Second  Floor 
CHICAGO — January  27  to  February  3,  Coliseum,  Space  PI 

MERCER  AUTOMOBILE  COMPANY  Whitehead  Road,  Trenton,  N.  J. 
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When  an  insignificant 
little  bronze  bushing 
wears  out — 


It  causes  rattle,  or  knocks,  vibration*  or 
lost  power  and  invariably  results  in 
expansive  overhauling  and  temporary 
loss  of  the  car. 

Any  repairman  who  replace*  worn  bush- 
ing* with  bushing*  of  ordinary  bronze 
run*  the  risk  of  causing  the  owner  an 
amazing  amount  of  trouble  and  expense. 

The  choice  of  a  proper  bearing  metal  for 
buahing*  may  seem,  at  first  glance,  to  be 
a  matter  of  small  importance,  but  when 
you  consider  the  expensive  and  disas- 
trous results  that  may  follow  through 
the  use  of  bushing*  of  questionnble  or 
unproven  merit,  then  the  matter  as- 
sumes vital  and  paramount  importance, 
both  as  concerns  the  owner's  pocket- 


book  and  the  repairman'*  reputation. 

If  you  have  rea*on  to  believe  that  your 
repairman  i*  both  experienced  and  con- 
scientious, you  can  safely  depend  upon 
him  to  overhaul  your  car  with  bushings 
made  of  highest  grade  bronze. 

But  if  you  have  any  rea*on  to  believe  that 
he  doe*  not  regard  the  buahing  problem 
aa  serious,  then,  for  tha  aake  of  your 
pocketbook  and  your  future  peace  of 
mind,  insist  upon  him  using  Non-Cran. 

By  so  doing  you  will  save  hundred*  of 
dollars  in  future  repair  bills  because 
your  car  will  be  equipped  with  the  same 
flawless,  long  wearing  bushings  that  en- 
able quality-built  cars  to  deliver  from 
two  to  five  times  the  service  of  ordinary 


Non-Cran  differs  radically  from  all  other 
bearing  bronzes. 

Non-Cran  excel*  any  known  metal  used 
for  buahinga  in  ita  combination  of  wear- 
reaiating  qualitiea,  toughness,  unfailing 
uniformity,  molecular  cohesion  and 
freedom  from  flaws. 

Practically  all  manufacturers  of  high-grade 
cars  and  motors  make  their  bushings  of 
Non-Gran. 

Theae  men  know  that  a  car  can  last  only 
aa  long  aa  its  wear-subjected,  non-ad- 
justable buahinga.  Conaequently,  they 
take  no  chancea  but  uae  the  beat  metal 
they  can  get — Non-Gran. 

American  Bronze  Company 

Berwut*     •  Pcntn^lv.nu 
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TF  your  springs  are  not  properly 
-■-  lubricated  you  might  as  well  not 

have  any  springs.  With  Johnson's  Stop-Squeak 
Oil  you,  yourself,  can  keep  the  springs  perfectly 
lubricated.  You  don't  need  a  tool  of  any  kind 
—  you  won't  even  need  to  jack  up  the  car. 

The  springs  of  every  car  should  be  given  an  application  of  Johnson's  Stop- 
Squeak  Oil  once  a  month.  It  penetrates  between  the  leaves  of  the  spring  removing 
all  rust  and  depositing  a  thin  layer  of  grease  between  each  leaf  from  end  to  end. 

You  can  easily  demonstrate  the  penetrating  power  of  Johnson's  Stop-Squeak  Oil 
by  applying  it  to  the  side  of  the  springs  and  watching  it  come  out  on  the  other  side, 
driving  the  rust  before  it  and  leaving  a  thin  layer  of  grease  between  each  leaf. 

JOHNSON'S 
STOP- SQUEAK  OIL 


Has  the  remarkable  property  of  seeping 
rapidly  between  ihe  spring  leaves  and  to  the  fur- 
thermost wearing  points  and  it  there  becomes  a 
heavy-bodied  lubricant.  It  is  unexcelled  for  re- 
moving squeaks  of  all  kinds— in  Springs,  shackle 
bolts,  body,  fenders,  top,  etc.  Just  locate  the  squeak 
and  touch  it  with  Johnson's  Stop-Squeak  Oil. 

Makes  Your  Car  Ride  Easily 

Johnson's  Stop-Squeak  Oil  is  a  simple  remedy  for 
hard  riding  cars.  Instead  of  bumping  over  the 
road,  you  can  fairly  float  along  if  your  springs  are 
lubricated  so  that  you  get  spring  action.  If  the 
leaves  of  a  spring  are  rusted  together  you  might 
as  well  have  a  solid  piece  of  steel  as  a  spring. 
Johnson's  Stop-Squeak  Oil  reduces  the  liability 
of  spring  breakage. 


If  your  dealer  cannot  supply  you  with 
Johnson's  Stop-Squeak  Oil,  fill  out  the  enclosed 
coupon  and  wc  will  fill  your  order  direct  from 
Racine  by  prepaid  express.  Please  give  us  the 
name  of  your  dealer. 

S.  C.  JOHNSON  &  SON 


RACINE.  WIS. 


I     S.  C.  JOHNSON  *  SON.  D*»t.  A 
I     Knclowd  plnuc  find  1 1  DO  for  which  nleaae 
|     a  quart  of  Johiuon'a  Stor*Squeak  OiL 


I  Bif  by  preunid 


nam  k 


|  CITY  &  STATE  . 
I     MY  DEALER  IS 


Please    mention    The    Automobile    when    writing    to  Advertisers 


Digitized  by  Google 


52 


THE  AUTOMOBILE 


December  S8,  1916 


The  passing  of  each  year  has  marked  a  broad  step  forward 
in  the  advancement  of  the  automobile  industry.  Old  ideas 
have  been  swept  aside  giving  place  to  new,  and  equipment 
once  standard  has  been  replaced  by  that  of  entirely  different 
design. 

In  the  face  of  such  conditions  the  fact  that  no  changes  in 
the  basic  principles  of  construction  or  design  of  Columbia 
Axles  have  been  necessary  or  desirable  is  strong  evidence 
that  they  have  been  built  right  from  the  start.  Minor  refine- 
ments from  time  to  time  have  kept  them  over  abreast  of 
modern  day  demands.  And  today  "Columbia  Axles"  are 
accepted  as  representing  the  highest  standard  in  automobile 
axle  construction. 

Columbia  Axles  are  built  by  Axle  Specialists.  A  modern, 
fully  equipped  factory  is  devoted  to  their  manufacture;  and 
each  workman  whose  efforts  contribute  to  their  production 
is  highly  trained  in  the  performance  of  his  particular  task. 

A  booklet  clearly  describing  the  making  of  Columbia 
Axles  will   be   mailed   on    request.      Write   us  today. 

THE  COLUMBIA  AXLE  CO. 

CLEVELAND,  OHIO 
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IRES 


Are  You  Ready 

To  Control  the  Sale 
in  Your  Territory! 


The  successful  tire  merchant  of  tomorrow  must  absolutely  control  in  his  territory 
the  selling  of  the  goods  he  offers  and  be  in  a  position  to  make  a  profit 
consistent  with  his  efforts.  The  margin  of  profit  now  received  from  the  quantity 
tire  manufacturer  does  not  exceed  the  overhead  expenses  of  a  well  conducted 
distributing  agency  and  he  finds  himself  simply  swapping  dollars  with  the 
manufacturer.  More  and  more  service  is  being  demanded  by  the  tire  buyer  and  in 
order  to  extend  this  necessarv  service  the  dealer  must  rece^^a  larger  margin  of  profit. 


During  1917  it  is  estimated  that  over  $350,000,000  will  be  spent  inmc 
cars  alone.    It  will  be  the  golden  opportunity  for  the  beginnijW  of 

continuous  profit  for  tireMealer 
the  right  price  and  with  I 
ization  has  established 


output  through 


bstan 
fixed  p 


•chase  of  tires  for  pleasure 
^permanent  business  with 
rho  sell  the  right  tire  at 
[1  net  profit.  Our  organ- 
:y  for  selling  its  entire 


Exclusive  Dealers 


There  will  be^^^branehes  and  we  i  dtej^^^nost  unusual 
proposition  for  tl^^lealers  who  becoma^wsociated  with  us 
for  putting  unlirwed  effort  behind  th^  sales — receiving 
in  return  absolut^erritorial  protections 


The  "ALL  STl 

to  be  a  sensatii 
Akron's  most 
brains  and  b\ 
in  the  perfect 


*'  tread 
in  the 
cperi 


s  kindre«tylcs)  promises 
nd  wil»e  produced  by 
capitaT^Li  beswnanufacturing 
^^t  expert  lab<<r^^£.n  ^  years  service 
tire  making. 


If  you  are  J^Tdy  to  accept  this  exclusive H^ncy  for  the 
newest  Star  in  tircdom,  write  us  immediately^  We  pledge 
you  the  most  liberal  proposition  ever  made  to  tire  dealers; 
we  pledge  the  men  who  buy  a  better  tire — a  value  received 
in  full;  and  the  most  perfect  tire  that  money,  brains, 
material  and  workmanship  can  build.  The  various  styles  of 
tires  and  tubes  will  be  complete  and  with 

5000  MILES  GUARANTEED  SERVICE 


Quick  action  necessary  to  secure  your  territory. 


THES 

H5VN0-: 

T 


RUBBER  CO. 


DEPT.  3 

AKRON,  OHIO 


New  York  Auto  Show  Exhibit— Hotel  At  tor 
Chicago  Auto  Shou>  Exhibit — Auditorium  Hotel 
In  personal  charge  of  O.  L.  Weaver,  Secretary 
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What  Constitutes  100  Per 
Cent  Business  Success? 


40% 


(1)  To  produce  an  article  that  is  salable.  . 

(2)  To  organize  channels  for  selling  and 
bution   25 

(3)  To  create  demand  that  will  absorb  the  prod- 
uct, with  a  fair  percentage  of  profit  for  the 
manufacturer   35 


100% 


The  advertising  man  represent*  35%  in  the  success  of  every  busi- 
ness. Greatest  success  in  the  car  and  accessory  industry  is 
where ^  the  advertising  man  lives  up  to  the  limit  of  his  pos- 
sibilities— where  he  measures  up  to  the  full  35%. 


SLOAN  A  CLAPPER.  Me. 

"  f  pi  i  nrfrim  Cat  HV  flottfrUd  " 


lie  tor  Tor  14, 
M«  »•«!  S»lh  a 
■ot  Tort  ei»». 


ao.  m». 


So  »otaoD  with  .fry  r&r***  la  lh# 
oountrw,  rM*lT>  a  lot  of  a4Ttrtlaln«  a*ttcr  to 

»en«r*lij  harn.l  up  lr,.tt»4  of  h^lng  bsl.A  «o4 


it  •  lo«  jo-low* 

put  TIM  lB  t»U«h  With  I 


4 


The  advertising  man  has  two 
major  responsibilities:  ( I  )  to 
prepare  forceful  and  impelling 
"copy,"  and  (2)  to  present  that 
copy  to  potential  purchasers  in 
such  manner  as  will  insure  di- 
rect interest  in  the  product  adver- 
tised by  those  to  whom  the  copy 
appeal  is  directed. 

The  reproduced  letter  on  this 
page  bears  a  significant  message 
to  those  advertising  men  who 
are  anxious  to  become  35  per 
centers.  It  proves  the  unwis- 
dom of  contributing  to  that 
seemingly  inexhaustible  flood 
that  goes  over  the  desks  and  into 
the  waste  baskets  in  thousands 
of  establishments  in  every 
tion  of  the  country. 
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Let  Us  Suggest  a  Little 
Demonstration 


Next  time  you  "cover  your  mail 
list"  with  a  particularly  good  cir- 
cular go  to  a  half  dozen  dealers, 
garage  owners  or  consumers  (as  the 
case  may  be)  about  three  days 
after  the  circular  reached  them  via 
mail.  Ask  each  of  that  half  dozen 
if  the  circular  got  to  his  attention, 
and  if  so  what  was  the  impression 
created?  Note  how  many  of  that 
half  dozen  reached  the  "baler"  stage 
without  even  having  been  looked  at. 

What  does  it  cost  per  thousand  to 
cover  your  mail  list  with,  let  us  say, 
a  9  x  1 2  circular,  on  1 00  pound 
coated  stock,  printed  on  one  side, 
in  one  color,  folded  and  sent  out 
in  a  No.  1 0  envelope  under  one 
cent  postage?  Paper,  composition, 
presswork,  etc.,  are  expensive  right 
now,  and  your  figure  will  be  some- 
where around  $22.25  per  thousand. 

If  your  list,  let  us  say,  is  65,000,  the 
total  cost  will  be  $1,446.25  net. 


The  combined  circulation  of  The 
Automobile,  Motor  World  and 
Motor  Age  is  in  excess  of  65,000 
and  is  made  up  of  the  most  influ- 
ential industrial  and  trade  repre- 
sentatives and  consumers. 

An  advertising  page  (size  9  x  12)  in  the 
THREE  papers,  at  the  one  time  rate,  is 
$275.  This  buys  more  than  65,000  cir- 
culation in  the  industry's  three  leading 
papers.  The  cost  is  only  $4.23  per  thou- 
sand. 

But  there  is  a  greater  advantage  than  the 
difference  between  $22.25  and  $4.23,  or 
between  $1,446.25  and  $275.  It  is  this: 
In  the  first  instance  you  are  sending  good 
advertising  matter  to  people  who  have  ex- 
pressed no  desire  to  get  it  and,  who,  in  con- 
sequence, will  disregard  and  discount  it; 
and,  in  the  second  instance,  your  merchan- 
dise message  is  presented  in  three  papers 
of  undisputed  editorial  worth — papers  that 
are  subscribed  for,  paid  for  and  raid  by  the 
exact  classes  of  people  depended  upon  to 
absorb  your  product  to  the  profitable  ad- 
vantage of  those  who  are  the  owners  of 
the  capital  stock  of  your  corporation. 


The  advertising  rate  cards,  circulation  statements,  etc,  of  The  Auto- 
mobile, Motor  World  and  Motor  Age  will  be  sent  upon  request 


Address 

THE  CLASS  JOURNAL  COMPANY 

Publishers 

239  West  39th  Street  New  York  City 
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ATIONAL 

UTO^nHOWS 


Under  Auspices  of  National  Automobile 
Chamber  of  Commerce,  Inc. 


At  NEW  YORK 

Grand  Central 

PALACE 

January  6  to  13 


At  CHICAGO 

Coliseum  and  1  st  Regiment  Armory 
January  27  to  February  3 


Passenger  Vehicles — Parts 
Accessories 

S.  A.  MILES,  Manager  7  East  42nd  Street,  New  York  City 

The  Usual  Courtesies  to  Visiting  Dealers 
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cAnd  now  that  we  have  given  you  the  more 
important  facts  about  the  American  Sex,  let  us 
tell  you  something  of  the  Sales  Policy  behind  it 


1IKE  the  car  itself,  the  sales  policy  behind  the  AMERICAN 
SIX  has  been  carefully  developed  by  men  of  experience  who 
»■/  are  using  all  the  lessons  of  the  past  to  provide  the  largest  and 
most  permanent  satisfaction  for  the  future.  Three  cardinal  prin- 
ciples will  dominate  the  selling  policy  of  the  AMERICAN  SIX. 

FIRST—  To  build  up  a  real  Merchandising  organization—an 
organization  of  automobile  merchants  who  recognize  opportunity, 
know  possibilities,  and  look  to  the  future  not  less  than  the  present. 
In  the  AMERICAN  SIX  Dealer-organization  the  man  counts  most. 
Ample  capital  and  complete  sales  arrangements  have  their  places 
in  our  estimation  but  they  are  secondary  to  the  integrity  and 
intelligence  of  the  man. 

SECOND— To  create  a  permanent  organization.  From  the 
profit  standpoint  permanence  is  as  vital  to  you  as  it  is  to  us.  We 
are  building  an  organization  for  tomorrow  as  well  as  today,  and  we 
want  our  Dealers  to  share  in  all  the  future  profits  to  be  derived 
from  the  increased  sales  and  production  of  the  AMERICAN  SIX. 
We  will  stand  by  our  Dealers. 

AND  FINALLY—  We  propose  to  co-operate  with  our  sales 
organization  to  the  best  of  our  ability.  We  recognize  that  the 
Dealer  is  the  best  judge  of  sales  conditions  in  his  territory  and  there- 
tore  we  cannot  do  his  selling.  But,  in-so-far  as  we  can,  we  will  lend 
our  aid  and  co-operation  in  service  and  merchandising.  To  this  end 
an  extensive  advertising  campaign  in  the  Saturday  Evening  Post 
and  other  influential  national  publications  is  already  under  way, 
and  by  every  other  effective  means  this  Company  is  pledged  to  put 
its  full  resources  behind  its  Dealers. 


New  York  Show 
4th  Floor  D1#»D2 

Chicago  Show 
Greer  Building  G 12 


To  a  Limited  Number  of  automobile  merchants  whose  idea*  harmonize  with  our* 
and  who  see  in  the  AMERICAN  SIX  a  permanent  and  profitable  opportunity  we  are  now 
ready  to  offer  a  contract  for  its  sales  representation. 

We  will  build  only  3000  cart  this  season.  You  may  have  your  share  of  this  total — provided  you 
act  promptly.  Application*  for  territory  will  be  considered  in  the  order  of  their  receipt. 

Production  of  the  AMERICAN  SIX  it  so  far  advanced  that  we  can  assure  deliveries  in  quantity 
by  January — demonstrator*  immediately. 

The  AMERICAN  SIX  will  be  displayed  at  the  New  York  and  Chicago  Automobile  Show*. 
Reservations  of  Territory  may  be  entered  now. 


4  JT  dzr  to  Compare  with  Costlier  6ar$£*\  £ 

American  Six  $i285 
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T  X  THEN  you  are  going  into  business  with  other  men  it  is  a  good  plan  to  know  who 
VY  they  are.  These  three  men  are  a  big  part  of  the  organization  that  builds  and 
sells  the  AMERICAN  SIX.   There  are  other  good  men  in  the  American  Motors 
Corporation  but,  first  of  all,  you  will  want  to  know  Speirs,  Chevrolet  and  Brock 
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PRODUCER 

JOHN  C.  SPEIRS.  General  Man- 
ager and  Construction  Engineer, 
ii  recognized  in  the  automobile  in- 
dustry as  "a  man  who  makes  a 
reality  out  of  visions."  He  is  a 
practical  plant  executive  of  vast  and 
diversified  experience  without  a 
superior — and  mighty  few  equals — 
in  the  entire  motor  vehicle  field. 
Speirs  knows  thoroughly  every  best 
method  of  making  an  automobile 
that  gives  service  and  lasts  long. 
From  the  inception  of  automobile 
building  in  this  country  he  has 
been  directing  the  work  of  men  and 
building  the  materials  that  went 
into  the  making  of  good  cars — 
Locomobiles,  Autocars,  S.  O.  V's 
and  Mercers— and  his  ripe  ex- 
perience is  entirely  at  the  command 
of  the  AMERICAN  SIX.  Speirs 
is  in  direct  charge  of  the  factory 
and  all  matters  of  production. 


ENGINEER 

LOUIS  CHEVROLET,  Vice-Pres- 
j  ident  and  Chief  Engineer,  is 
widely  known  as  an  automobile 
expert  and  engineer.  His  technical 
knowledge  and  training  have  been 
enriched  in  that  severest  laboratory 
of  automobile  engineering — the  rac- 
ing course,  where  he  won  his  early 
fame.  He  is  the  holder  of  many 
famous  trophies,  having  finished  in 
first  place  ten  times  out  of  twenty- 
five  starts  in  national  road  races 
since  1909.  In  the  course  of  this 
experience  Chevrolet  has  racked 
automobiles  over  rough  roads  and 
smooth,  to  the  tops  of  mountain 
peaks,  and  at  breath-taking  speed 
over  all  sorts  and  conditions  of 
speedways  and  dirt  tracks  and. 
although  his  personal  interest  is 
largely  confined  to  automobile  con- 
struction, even  now  he  occasionally 
takes  his  place  at  the  wheel  in 
important  racing  events. 

To  Dealers 

AS  stated  on  the  first  page  of  this  announcement,  applications  for  the  limited  territory 
XI  to  be  allotted  for  the  AMERICAN  SIX  are  now  being  considered.  You  will  have 
ample  opportunity  to  see  the  AMERICAN  SIX  at  the  NEW  YORK  and  CHICAGO 
AUTOMOBILE  SHOWS,  but  reservations  of  territory  may  be  entered  now. 
Address  all  communications  to  MARCUS  I.  BROCK,  Director  of  Sales 


MERCHANDISER 

MARCUS  I.  BROCK,  Director 
of  Sales,  is  one  of  the  business 
veterans  of  the  great  —  although 
young — automobile  industry  in  this 
country.  He  had  charge  of  the  sales 
department  of  the  Autocar  Company 
in  the  earliest  days  of  motoring 
in  America.  He  also  performed  a 
similar  service  for  the  E.  R.  Thomas 
Company  and  for  some  time  was 
Assistant  General  Manager  of  the 
Association  of  Licensed  Automobile 
Manufacturers.  Brock  is  known  to 
the  trade  as  a  builder  of  dealer 
organization — not  as  a  driver — in 
his  relations  with  merchants  who 
have  been  agents  for  the  cars  he 
was  selling.  And  in  his  present 
capacity  he  is  welding  together  a 
permanent  selling  organization  of 
automobile  merchants  who  look  to 
the  AMERICAN  SIX  for  fair 
dealing  and  substantial  profits  now 
and  in  the  future. 


AMERICAN  MOTORS  CORPORATION 

Executive  Offices:  141  Broadway?  New  York 
LOUIS  CHEVROLET,  Vice-President  and  Chief  Engineer     JOHN  C.  SPEIRS,  General  Manager 

MARCUS  I.  BROCK,  Director  of  Sa/es 
Factory:  PLAINFIELD,  New  Jersey  Salea  Offices.  PLAIN  FIELD  and  NEW  YORK 
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Everything 
Rolls  ° 


Here  is  the  only  Roller  Hearing  It  combines  the  good  features  of  the 
which  carries  a  taw-way  load,  both  ball  bearing  with  the  greater  load 
on  frictionless  rolling  contact.  capacity  of  the  roller  bearing. 


The  end  of  each  roller  is  spherical 
and  rolls  in  unison  with  the  tapered 
rollers. 


Naturally  it  will  carry  much  heavier 
loads  and  outwear  any  other  roller 
bearing. 


It  has  the  universal  preference  of  engineers  and  is  replacing  all  other  types 
used  in  motor  cars  as  fast  as  we  are  able  to  supply  sufficient  quantities. 

cheBocK  Bearing  Go. 


Tole  dp,.  O  hio 
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HESS-BRIGHT 

BALL  BEARINGS 


are  always  the  first  choice  of  those 
motor  car  manufacturers  who  aim  to 
use  the  best,  irrespective  of  first  cost. 

The  illustration  above  is  that  of  a 
Simplex  transmission  equipped  with 

Hess-Bright  Ball  Bearings 
THE  HESS-BRIGHT  MANUFACTURING  COMPANY 

PHILADELPHIA,  PA. 

HESS-BRIGHTS    CONRAD    PATENTS   ARE   THOROUGHLY  ADJUDICATED 
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THE  AUTOMOBILE 


An  Engineering  Standard 


See 
the 
Improved 
1917 
Model 


At 

New  York 

Show 
4th  Floor 

Space  D  195 


DGEARLESS  Mk 
ETROlT 
MOTOR-DRIVEN  1 
TIRE  PUMP  ■ 


l-Etrntrd  lomt  24,  1015 


Crank-Shaft  Driven — Carried  in  Tool  Kit 
On  or  Off  in  a  Jiffy 


A  miniature,  standard  air  compressor,  built  on  the  same  sound  engineering  prin- 
ciples as  the  largest  and  most  expensive  types. 

The  simplest,  safest  and  best  solution  of  the  tire  pump  problem.  Several  leading 
1917  models  now  being  designed  for  it.  Complete  blue  prints  on  request  to 
engineers. 

No  Tools  to  Attach  It  No  Risk  of  Overloading  Water 

No  Gears  to  Drive  It  Pump  or  Magneto  Shaft 

Leaves  Motor  Clean  and  Unencumbered 
Write  for  Complete  Details 


$ 


DETROIT  ACCESSORIES  CORPN. 

520  Hillger  Ave.  Detroit,  Mich. 
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Everlastingly  Keeping  at  One  Thing 
Produces  Results — 

On  this  principle  we  have  always 
specialized  in  just  one  thing,  and 
that  is  combining  rubber  with 
fabrics. 

Together  with  this  specialty  we 
have  a  hobby,  and  that  hobby  is 
QUALITY. 

We  produce  rubberized  fabrics 
for  Automobile  Tops*  Curtains 
and  Upholstery  in  several  quali- 
ties, but  our  best  effort  which 
gratifies  our  hobby  is  known  by 
the  trade  at  large  as  BULL  DOG 
QUALITY. 

If  you  need  rubberized  fabrics  in  the 
manufacture  of  your  products — 
investigate  BULL  DOG  QUAL- 
ITY. 

Samples  and  prices  on  request 


L.  J.  MUTTY  COMPANY,  Boston,  Mast. 


Driving  Through  Air 


What  Makes  the  Owen  Magnetic  Run  So  Smoothly? 

Men  who  have  ridden  in  Owen  Magnetic  cars  owned  by  their  friends 
are  constantly  coming  to  us  asking,  "What  makes  this  car  FEEL  so 

differently  in  the  way  it  rides?  What  makes  it  FLOAT  along  the  road  as  though  it 
were  being  drawn  forward  by  some  force  outside  of  itself?" 

can  be  revolved  by  its  hand  crank.  Between  the 
ends  of  the  magnet  a  piece  of  steel  attached  to  a 
shaft  is  mounted  on  a  similar  pedestal. 


The  answer  is,  because  when  you  ride  in  an  Owen 
Magnetic,  you  are  driving  by  magnetism  through 
air  space. 

Unique  Comparisons 

By  referring  to  the  drawings  at  the 

bottom  of  these  pages  you  will  see  that  we 
have  an  explanation  of  the  operation  of  this  trans- 
mission as  it  appealed  to  a  youth  of  fifteen.  Here 
is  shown  a  magnet  mounted  on  a  pedestal  that 


The  Cause  of  Smooth  Action 

Now  if  you  turn  the  hand  crank  and 

so  revolve  the  magnet  you  will  find  that  the 
piece  of  steel  also  revolves,  although  there  is  an  air 
space  between  the  steel  and  the  magnet.  You  will 
notice  that  even  if  you  should  start  the  hand  crank 


Here  you  see  the  princi- 
ple of  the  Owen  Magnetic 
Transmission  reduced  to 
its  simplest  form.  A 
magnet  turning  a  piece 
of  steel  with  it.  as  it  re- 
sponds gradually  to  its 
magnetic  power. 


DRIVING--      THROUGH  AIR 


with  an  abrupt  jerk,  the  piece  of  steel  would  not  start  with  a  jerk, 
but  will  begin  to  move  gradually,  starting  with  an  impercep- 
tible gradation  of  movement  —  so  gentle — so  slight — that 
the  eye  scarcely  can  register  it.  That  is  because  there  is  no 
rigid  mechanical  connection  between  the  magnet  and  the 
steel — because  the  steel  is  revolved  by  an  invisible,  intan- 
gible magnetic  force  flowing  across  an  air  space. 

The  Mission  of  the  Magnet 
Now  turn  again  to  the  illustration  at  the 

bottom  of  the  page  and  you  will  find  instead  of  a  hand 
crank  to  revolve  the  magnet,  we  have  a  gasoline  engine. 
Then  note  that  the  piece  of  steel  is  still  between  the  ends  of 
the  magnet,  but  is  now  mounted  on  the  drive  shaft  of  the 
car.  Here  you  will  see  that  the  engine  revolves  the  magnet, 
the  magnet  revolves  the  steel,  and  of  course  revolves  the 
drive  shaft  with  it — and  you  will  see  also  that  when  the 
magnet  revolves,  although  it  may  start  with  a  jerk,  the 
piece  of  steel — and  therefore  the  drive  shaft — cannot  start 
with  a  jerk,  but  will  be  gradually,  softly  drawn  around  with 
an  imperceptible  motion  by  this  elastic  magnetic  field  acting 
across  an  air  space.  You  will  note  that  there  cannot  be  a 
sudden  jump  in  driving  effort  from  engine  to  drive  shaft,  to 
rear  wheels,  to  tires,  as  when  the  clutch  is  let  in  and  a  rigid 
connection  made  between  power  plant  and  rear  wheels  as  in 
the  ordinary  type  of  car. 


Owen  Magnetic  Means  Car  Longevity 

There  is  just  the  gentle  drawing  forward, 

due  to  the  magnetic  force,  acting  across  an  air  space, 
which  starts  the  drive  shaft  revolving  and  in  turn  starts  the 
car  forward  so  smoothly  that  it  is  actually  in  motion  before 
the  passengers  can  feel  the  motion — and  its  speed  acceler- 
ates with  such  a  smooth  but  perfect  gradation,  that  there  is 
no  jerk,  no  jar,  to  mar  its  exquisite  softness  of  riding — no 
harsh  impact  of  power  impulse  to  wear  out  differentials, 
axles,  their  bearings,  and  also  the  tires. 

Coasting  Qualities 
Only  when  the  engine  is  running  faster  than 

the  propeller  shaft  is  driving  effort  applied  to  the  wheels. 
With  the  throtde  closed  the  engine  slows  down  to  its  idling 
speed  and  the  car  coasts  perfectly  free.  The  power  is  again 
applied  by  merely  opening  the  throtde  when  the  engine  will 
increase  its  speed  until  it  overtakes  the  propeller  shaft  and 
the  magnetic  lock  again  becomes  effective. 

Delightful  Sensation  —  Safe 
The  coasting  ability  of  the  Owen  Magnetic 

is  not  only  a  delightful  sensation  but  is  a  wonderful 
aid  in  driving  on  slippery  roads  without  the  danger  of  skid- 


Owen  Magnetic  Transmission  permits 


'he  driver  to  run  his  car  at  any  speed 
k  desires,  and  control  his  clutch  and 
»al(e  as  well,  by  simply  moving  a 
toer  on  the  steering  wheel.  This  gives 
■n  entirely  new  form  of  speed  control, 
nJependent  of  the  spark  and  throttle. 


DRIVING-      THROUGH  AIR 


ding.  Where  there  is  a  positive  connection  as  in  the  ordi- 
nary type  of  car  between  engine  and  driving  wheels,  the  engine 
upon  closing  the  throttle  acts  as  a  brake  on  slippery  roads — 
the  change  from  driving  effort  to  braking  almost  invariably 
means  skidding. 

In  the  Owen  Magnetic  car,  closing  the  throttle  does  not 
produce  a  braking  effect — it  allows  the  car  to  coast  perfectly 
free  without  driving  effort  or  braking  at  the  wheels.  Be- 
cause of  this  the  danger  of  skidding  on  slippery  pavements 
is  very  much  reduced  and  the  car  can  be  driven  with  greater 
confidence  and  a  greater  sense  of  security  than  is  true  of 
the  ordinary  type  of  car. 

Electric  Brake 

In  the  neutral  position  the  motor  is  con- 
nected to  act  as  an  electric  brake — here  it  becomes  a 
generator,  taking  power  to  drive  it  and  so  braking  the  car. 
It  will  hold  the  car  on  any  mountainous  grade  without  wear 
of  any  parts.  It  cannot  hold  the  wheels,  thereby  practically 
eliminating  skidding.  The  electric  brake  holds  the  car  down 
to  an  absolutely  safe  speed  on  the  worst  hills.  The  electric 
brake  is  an  addition  to  the  regular  foot  and  emergency  brakes. 

Owen  Magneticlransmission  Eliminates 

The  friction  clutch,  clutch  pedal,  transmis- 

sion  gears,  fly  wheel,  separate  starting  and  lighting 
systems  and  their  clutches,  gears,  chains,  connections 
and  automatic  devices  are  eliminated  because  the 
Owen  Magnetic  system  does  the  work  of  alL 

What  It  Does  for  the  Engine 

It  cleans  up  the  power  plant,  makes  it 

more  accessible.  Makes  all  of  its  parts,  such  as 
valves,  valve  springs,  carburetor,  magneto,  water  pump, 
hose  connection,  tire  pump  and  steering  gear  case  most 
accessible. 


In  the  Owen  Magnetic  Is  Offered 

ease  of  control,  elasticity  of  power,  con- 
stant torque,  smooth  riding  at  a  thousand  speeds  — 
qualities  which  other  manufacturers  have  sought  in  vain  by 
multiplying  cylinders. 

Unparalleled  coach  work,  of  the  design  and  quality  individ- 
ual to  only  the  highest  priced  foreign  cars,  characterizes  the 
Owen  Magnetic. 

The  Wonderful  Control 
The  different  controls  of  a  motor  car  are 

accomplished  on  the  Owen  Magnetic  by  one  small 
finger  lever  on  the  top  of  the  steering  wheeL  This  moves 
a  drum  controller  to  different  positions  and  there  can  be  no 
interference  between  any  of  these  positions.  You  start, 
stop,  increase,  diminish  or  float  along  at  any  speed.  No  jerk 
nor  jars  like  other  cars.    Only  the  smoothest  riding  action. 

Complications  Eliminated 

There  are  no  automatic  cut-outs,  regulators 

or  roller  ratchets,  no  chain  or  gear  drives  for  any  of  the 
parts.  Simply  two  ample  sized  dynamo  machines  direct  con- 
nected and  a  drum  controller,  and  require  practically  no 


With  an  ordinary  horseshoe  magnet 
mounted  as  shown,  anyone  can  prooe 
for  himself  that  a  wheel  with  its  shaft 
head  placed  within  the  arms  of  the 
magnet  will  turn  with  (he  magnet 
without  any  actual  contact. 


attention  or  adjustment.  These  replace  the 
separate  starting  and  lighting  systems  with 
their  complicated  means  of  driving  and  regula- 
tion— the  friction  clutch  and  its  actuating 
mechanism — and  the  fly  wheel 

Simple  and  Clean 

The  system  is  as  simple  and  clean 

as  it  is  possible  to  imagine.  It  accom- 
plishes more  desirable  things  than  have  ever 
before  been  accomplished  wiih  a  motor  car  and 
with  an  infinitely  less  number  of  parts.  Out- 
side the  simplicity  of  the  system  and  the  fact 
that  it  displaces  forever  the  most  complicated 
and  objectionable  parts  of  the  prevailing  type 
of  motor  car,  there  are  many  features  that  ap- 
peal to  those  that  drive  and  ride  in  an  Owen 
Magnetic  car. 

Action  as  Smooth  as  that  from  an 
Electric  Motor 

All  power  impulses  of  the  gas 

engine  are  eliminated — the  turning  effort 
impressed  upon  the  propeller  shaft  is  exactly 
as  uniform  and  smooth  as  that  from  an  electric 
motor.  No  shocks  nor  jars  can  be  transmitted 
through  this  absolutely  elastic  means  of  trans- 
mitting power. 

Power  Never  Disconnected 

From  a  standing  start  to  maxi- 
mum speed  through  all  the  range  of  power 
required  from  level  road  to  the  worst  hill,  the 


power  between  the  engine  and  the  propeller 
shaft  is  never  disconnected,  as  is  the  case  where 
clutch  is  thrown  out,  a  gear  change  made  and 
clutch  engaged  again.  The  car  may  be  easily 
manipulated  in  traffic,  oh  level  roads,  winding 
irregular  grades,  through  the  operation  of  the 
small  finger  lever  which  calls  forth  all  the  power 
of  the  engine  for  an  instant  or  as  long  as  is 
necessary. 

It  Performs  Surprisingly 

The  car  may  be  held  on  a  grade 

by  its  engine  power,  the  clutch  generator 
slipping  and  holding  with  the  aid  of  the  elec- 
tric motor  ready  to  at  once  go  forward  upon 
opening  the  throttle.  By  closing  the  throrde 
slightly  the  car  will  move  baclcward  slowly  and 
then  at  the  will  of  the  driver  be  stopped — 
then  sent  forward  up  to  the  maximum  speed 
the  grade  will  allow  and  all  without  discon- 
necting the  power  of  the  engine  from  the 
driving  shaft. 

Owen  Magnetic  Builders 

The  electric  apparatus  in  the 

Owen  Magnetic  car  is  built  by  the  General 
Electric  Company,  which  concern  has  acquired 
a  large  interest  in  the  patents  covering  this 
transmission.  The  combination  of  the  General 
Electric  Co.  with  The  Baker  R  &  L  Company, 
manufacturers  of  chassis  and  body,  whose  his- 
tory in  building  fine  coaches  for  over  sixty  yean 
is  synonymous  with  quality,  guarantees  to  the 
owner  a  product  of  the  highest  possible  quality. 


BAKER    R   &   L   COMPANY  CLEVELAND,  OHIO 

Manufacturers  of    OWEN    MAGNETIC    MOTOR  CARS 
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"llio  Mo«yf  Advanced  Trucr^nAmonca" 

A TRUCK  that's  revolutionary  in  its  method  of  power  transmission,  in  its  ease  of 
driving  and  its  economy  of  operation  is  here.    It  is  the  Bourne  Magnetic  Truck. 
The  Bourne  is  the  first  and  only  truck  to  discard  the  conventional  transmission  and  adopt 
the  revolutionary  but  far  more  effective  Magnetic  Transmission. 

It  is  a  truck  that  is  perfectly  controlled  by  electricity,  one  whose  speed  can  be  changed 
instantly  without  jerk  or  jar,  one  that  has  continuous  flowing  motion,  that  is  far  easier 
to  drive  than  the  conventional  type,  that  is  much  more  economical  to  operate  than  others 
of  its  capacity,  that  has  no  clutch  to  slip  or  gears  to  grind,  and  that  gives  electric  starting 
and  lighting  without  a  separate  system. 

All  of  this  is  made  possible  by  the  incorporation  of  the  Magnetic  Transmission  into  a  truck 
that  was  designed  and  built  to  do  a  certain  service  BETTER  than  it  was  ever  done  before. 


There  is  nothing  theoretical  about  the  Bourne  supe- 
riority— we  have  the  facts  and  figure*  to  prove  it. 
In  seven  months  one  truck  has  traveled  13,000  miles 
without  the  slightest  trouble.  It  has  used  less  gas, 
done  more  work,  required  less  oil,  been  saving  in  tires 
and  far  easier  to  drive.  In  comparative  tests,  con- 
ducted by  non-interested  parties,  the  Bourne  showed 
its  leadership  in  every  trucking  essential. 
Other  important  factors  in  getting  these  results  were 
the  specially  designed  truck  motor,  built  expressly 


2-Ton  $3150 


for  truck  service;  worm -drive  axles;  Mather  springs, 
longer  than  usual  and  having  more  deflection,  also 
having  very  big  spring  clips,  the  springs  riding  on 
trunnions,  a  patented  feature:  frames  of  our  own  de- 
sign and  make:  specially  designed  universal  joints, 
long  radius  rods,  etc. 

This  truck  is  now  on  the  market.  The  producing 
company  is  strong  financially,  and  deliveries  can  be 
made  as  required.  Applications  far  agencies  will  be 
considered  only  from  well-established,  responsible 
dealers. 


3VTon  $3850 
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Wof  the  cost 
ne  ClutcK  lacings 

'J-fow  ?By  Specifying 


Cone  Clutcli  Facings 


Fully  Protected  by  P»tent» 

LEATHERTEX  Cone  Clutch  Facings  cost,  on  an 
average,  20%  less  than  facings  made  of  solid 
leather.  Yet  they  are  much  more  resilient, 
efficient  and  durable. 

Here's  just  what  every  alert  motorcar  manufac- 
turer is  looking  for— a  cone  clutch  facing  that 
gives  better  and  more  satis  factory  service  and 
at  the  same  time  helps  materially  to  reduce 

production  costs. 

Try  LEATHERTEX  on  the  cars  uou  are  manu- 
facturing. See  what  a  remarkable  facing  it 
really  is!  Save  20%  !  Send  cone  today  (at 
our  expense)  and  let  us  make  up  a  LEATH- 
ERTEX Facing  for  your  tests  gratis. 

LEATHERTEX,  as  the  name  implies,  is  a  combination  of 
specially  tanned  leather  and  textile,  the  two  being 
actually  merged  into  one. 

HIDE,  LEATHER  &  BELTING  CO. 

227-B  South  Meridian  Street         INDIANAPOLIS.  IND. 

Octroi!  Office  :   406  Kerr  Buildinj      W.  C.  Di'COMB.  Jr.,  Special  HcpreacnUUve 
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PAI66 

V/ieSlandan/Qfrtilueand Qualify 

We  predict  that  the  Paige 
exhibit  at  the  New  York 
automobile  show  will  prove 
unusually  interesting  to 
motor  car  owners  and 
prospective  motor  car  pur- 
chasers. 

Why? 

Come  around  and  discover 
the  reason  for  yourself — 
And  be  prepared  for  a 
surprise. 

• 

I  ill  (4 v  ■  L'ttrOi  i  i>iu  I  or  \       vjuni|jii  n y 
Detroit,  MIchiRan 
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Here  is  the 
"JASCO"  TANK 
Installed. 


The  "Jaacu"  Tnnk.  need  and  ru- 
duraed    hj    the  follotrtasr  prominent 


Pl.K  \*1  RK  CAHS 

HMdl*  Motor  Cor  Company,  Simple]  Automobile 
Comiiaa/.  Mercer  Automobile  (\1mpau7.  Losier 
Motor  ('jomfiany,  Stanley  Motor  Carriage  Com- 
pany. Jaine*  Cuanliuruam  Son  a  Company,  H.  II 
Franklin  Manufacturing  Onmpany. 

TRtfCKS 

Baldwin  Locomotive  Worka,  Autocar  Company. 
Uencrnl  Veblt**  Company.  H.  <>.  llarford  Com 
pany.  Pcorlomi  Motor  Car  Company.  Gnrfnnl 
Mvior  Truck  Company,  Oramn  Motor  Track 
Conn-any.  Tboma*  Auto  Track  Company,  M«'tor 
Tnicka,  Ltd..  Canada. 

MOTOR  BOATS  AND  NAVAL  ARCHI- 
TECTS 

William  H.  Haas.  Jr..  Mathla  Tarht  Bulldlns 
Ornti iiany.  Haa  Rnrlne  A  Power  Compear. 


AUTOCARS 

USE  THE 

"JASCO" 
TANK 


I  he  Autocar  Company,  one  of  the  most  progressive  of  high- 
grade  commercial  car  manufacturers,  with  a  quality  reputation 
of  long  standing,  uses  "JASCO"  TANKS  on  its  cars.  The 
judgment  used  in  design,  manufacture  and  in  the  selection  of 
material  and  parts  has  kept  the  Autocar  in  the  front  rank. 

"JASCO"  TANKS  were  not  selected  by  good  luck  or  chance, 
but  because  of  their  merit,  after  the  most  thorough  experiments 
and  careful  investigation. 

"JASCO"  TANKS  cost  more — because  they  arc  better — much 
better  than  the  riveted  tank  which  might  spring  a  leak  at  any 
time — with  disastrous  results,  or  dribble  away  in  gasoline  many 
limes  its  cost  through  its  leaky  life. 

It  is  by  careful  attention  to  details  of  this  kind — details  you 
cannot  see  at  first  glance — that  certain  automobiles  secure  and 
hold  the  high  place  that  belongs  to  the  quality  product. 

If  the  car  you  intend  buying  carries  a  "JASCO"  TANK  as 
standard  equipment,  you  may  be  sure  that  the  maker  of  that 
car  has  given  very  careful  attention  to  details;  that  good 
material  and  mechanical  perfection  have  not  been  skimped  to 
make  or  meet  a  price. 

The  "JASCO"  is  a  drawn  steel,  seamless,  gasoline  tank,  tinned 
and  tested,  that  positively  cannot  leak. 


J.a.  \m  i 

J  AS 

SAFETY 

TAN 


C  O 

1RST 

K  S 


JANNEY,  STEINMETZ  &  CO. 

Main  Office:  PHILADELPHIA 
New  York  Office:  Hudson  Terminal  Building 
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Why  ham 
adopted 


KUP5M 

as  Standard 
Equipment 


Bccauw 
B«cauu> 


Bee. 


Bkiuh 


the  starting  efficiency  u  much  greater  than  with  any  other  system 
the  meshing  of  the  gearf  ia  abaolutely  automatic.  At  the  time  oi 
starting,  the  drive  gear  automatically  icrewi  along  the  drive  shaft  and 
meshes  with  the  flywheel  gear,  and  then  crank*. 

the  demeahing  after  starting  ia  abaolutely  automatic.  After  the  engine 
is  started  the  flywheel  gear  turns  faster  than  the  drive  gear  and  screw* 
the  tatter  back  on  the  drive  shaft  until  it  ia  out  of  mesh, 
cast  iron  teeth  without  any  chamfer  not  only  make  a  great  saving  in 
cost,  but  are  actually  superior,  being  the  simplest,  most  efficient  and 
durable  construction  possible.  The  teeth  are  cut  in  the  flywheel,  which 
is  a  natural  gear  blank.  Stripping  of  these  teeth  by  accidental  start- 
ing when  the  engine  is  running  is  impossible,  because  of  the  automatic 
demeahing  action. 

Because  back-fires  are  automatically  protected  by  the  shock  absorbing  spring  drive 
Because  there  is  no  over-running  clutch  to  stick  or  slip. 
Because  there  it  no  resistance  or  two-point  twitch  to  burn  out. 
Because  there  are  no  shifting  levert  and  pedalt,  with  their  complications 
Because  it  ia  simpler  and  has  (ewer  parts  than  any  other  starting  system 
Becauae  it  eliminate!  chains,  which  stretch,  break  and  get  noisy. 

it  minimizes  gear  noise  in  cranking  by  driving  through  a  spring, 
it  is  absolutely  silent  when  the  engine  is  running,   being  absolutely 
disconnected. 

it  permit*  of  using  a  simple,  small  generator  for  constant  running, 
it  permit*  of  cranking  the  engine  with  the  moat  efficient  of  all  alerters 
— a  separate  electric  ctarting  motor — and  also  more  evenly, 
it  make*  the  two-unit  type  of  alerting  and  lighting  *y*tem  superior  to 
any  other  and  the  moat  popular  of  all. 

it  require*  the  minimum  of  care  and  attention  during  the  life  of  car 
it  is  regularly  aupplied  and  u*ed  a*  standard  equipment  with  the  follow- 
ing atarting  and  lighting  ayatema,  on  over  12$  different  make*  of  motor 
ear*,  and  also  on  a  large  number  of  marine  and  aeroplane  motors: 
Detroit  John  O.  Heinze  North  Western  Splitdorf 

Allia-Chlamers  Disco  Kemco  Remy  Wagner 

Auto-Lite  Dyneto  Leece-Neville       Robbins  &  Myers  Ward-Leonard 
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Becauae 

Becauae 
Becauae 

Because 

Because 


ABC 


Delco 


Cray  At  Davis  North  East 


Roth  Bros. 


Weatinghouse 


Eclipse  Machine  Company,  Elmira,  N.  Y. 


New  York  Show  Headquarter* 


The  Biltmore  Hotel 
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Sale*  Agents :  Brandenburg  &  Company 

Hvm  York  t  S7th  St.  and  Broadway     Detroit  ■  Dims  Bank  Bids.     Chicago!  1112  Michigan  At.. 
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Electric  Auto-Lite 

STARTING  -  LIGHTING  -  IGNITION 


A  System  and  a  Service 
That  Are  Unapproached 

(j  The  Electric  Auto-Lite  Starting,  Lighting 
and  Ignition  System  is  used  on  more  cars,  by 
far,  than  any  other  system  made. 

CJ  Extreme  lightness,  compactness  and  tre- 
mendous power,  coupled  with  sturdy  construc- 
tion and  downright  dependability,  make  the 
Auto-Lite  System  worthy  of  the  commanding 
position  which  it  holds — a  position  gained 
purely  through  merit. 

C  And  though  seldom  called  upon,  the  service 
behind  this  extraordinary  system  is  in  every 
way  up  to  the  standard  of  the  system  itself. 


The  Electric  Auto-Lite  Co. 


Head  Office  and  Factory 
Toledo   -  -  -  -  Ohio 


Detroit  Sales  Office 
15  07  Kreege  Bldg. 


* 

ft 


Home  of  the  Electric  Auto-Lite  Company 


ThtM  buildings,  of  the  miwt  modem  conit ruction,  contain  appcoftirnataly  422,000  acjuare  Im(  of  floor  epeca.  They  are  equipped 
with  the  moit  approved  modern  machinery  and  aro  turning  out  1400  complete  starting  and  lighting  eyetema  every  amy. 


a  p  ■  ■  ■ 
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What  would  have  prevented  most 
of  the  auto-mishaps  you  know  of  ? 


Wouldn't  good  brake  lining  have  done  it? 

Careful  drivers  know  or  they  are  fast  learning  the  false  economy  of 
friction-shy  brake  lining. 

They  are  learning  the  advantage  of  Thermoid  100%  brake  lining — an 
advantage  that  may  any  time  mean  the  difference  between  a  close  shave 
and  a  crumpled  car — a  narrow  miss  or  a  crushed  body. 


rrrxo 

hydRAULIC  COMPREssS 

Brake  Lining -100% 


Brake  lining  that  is  not  iooTc 
is  like  a  heart  failure.  A  sudden 
shock— a  Big  Emergency — may 
mean  death. 

Thermoid  Brake  Lining  has 
100%  gripping  and  holding 
power  even  when  it  is  worn 
paper  thin. 

That  means  that,  lined  with 
Thermoid,  brakes  will  hold,  not 
only  when  the  car  is  just  being 
stopped  but  when  it  must  stop 
quick  or  hit  something. 

Thermoid  wears  because  it  is 
cured  under  hydraulic  compres- 


sion into  a  solid  substance  of 
uniform  density.  It  contains 
50%  more  material  foot  for  foot 
than  do  other  kinds.  Watch  the 
brakes — remember  that  without 
a  lining  they  are  not  brakes  at 
all.  Consider,  too,  how  much 
better  it  is  to  see  they  are  lined 
with  Thermoid  Brake  Lining 
than  to  have  a  finely  equipped 
motor  crumpled  into  junk  in  an 
instant,  or  to  have  to  race  to  a 
hospital  with  a  child  or  adult 
that  would  not  have  been  hit 
if  the  brakes  had  held. 


RAULIC  COMPRESS 

Brake  Lining'- 10 


OUR  GUARANTEE : 
Thermoid  will  make  good  or  we  will 

Thermoid  Rubber  Company 

Trenton,  N.  J. 


Thermoid  Brake  Lining  li  absolutely  guaranteed  to 
give  more  aatlafactory  reeulta  and  to  outwear  any 
other  lining  manufactured.    Not  affected  by  heat, 
oil.  water,  gasoline  or  dirt 
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Ki—aft  Original  Idea  That 
Changed  the  Motoring 
Habit*  of  a  Nation 


^J/undred  point 

Si* 

The  car  of  a  Hundred  Quality 
Feature*.  Its  mighty  Kissel 
built  engine  will  meet  any 
demand  for  speed  on  the 
straightaway,  power  on  the 
incline,  flexibility  in  traffic 
■one*. 

HunJnJ  Point  Six 
ALL-  YEAR  MoJtU 

Mounted  on  Gibraltar  Body 

Touring -Ssxlan  . 
Roadstrr-Coup*  . 
Victoria -Town  Car 

J/anaVM*  Point  SU  without 
ALL-YEAR  Fntur*  $119$ 

NunJrtJ  Point 
Gibrjiltar  Body 


KisselKar.  C)tfe 

ALL-YEAR 

Car- 


NO  matter  how  severe  the 
weather,  your  ALL-YEAR 
Sedan  is  built  so  close-fitting 
that  it  is  absolutely  weather- 
proof. The  ALL-YEAR  Top  fits 
in — not  on — rain  cannot  leak  in, 
snow  cannot  drift  in,  wind  can- 
not blow  in — every  part  is  draft- 
proof  and  rattle- proof.  Noth- 
ing can  work  loose. 

In  appearance,  comfort  and  seclusion 
the  ALL-YEAR  Car  rivals  that  of  the 
permanently  enclosed  coach.  The  ex- 
clusive ALL-YEAR  Top  is  found  on 
no  other  car  but  a  KisselKar.  It  is 
entirely  removable,  giving  you  in  the 
Spring  a  wide-open,  roomy,  roofless 
touring  car. 

In  either  its  summer  or  winter  form  there  is 
no  sacrifice:  in  pleasure  or  appearance. 

DEALERS— We  are  holding  open  excellent 
territory  for  the  right  men  to  represent 
Kissel's  ALL-YEAR  Car  and  HUNDRED 
POINT  SIX.  To  such  men  we  offer  an 
unusual  business  opportunity.  Details  on 
request 

KISSEL  MOTOR  CAR  COMPANY 

Hartford,  Wi...  U.  S.  A. 
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Valve  Adjustment 
a  10-Minute  Job 


In  Ferro  V-Typc  Motors,  the  valve  adjusting 
screws  are  on  the  top  of  the  cylinder-head  cover,  right 
within  easy  reach. 

AH  that  is  required  for  talcing  up  valve  clearance  is 
to  unscrew  a  cap,  loosen  a  locknut  and  turn  the  adjust- 
ing screw. 

The  car -owner  himself  can  adjust  all  the  valves  in 
ten  or  fifteen  minutes. 

This  big  improvement  was  made  possible  by  placing 
the  valves  in  the  head  and  using  detachable  heads  with- 
out valve  cages. 

It  is  but  one  of  a  number  of  features  that  make 
Ferro  V-Type  Motors  so  desirable. 

Write  /or  booklet 

THE  FERRO  MACHINE  &  FOUNDRY  CO. 
1293-S  Hubbard  Avenue        Cleveland,  Ohio 


A«*rmt  Rng  of  v»lve  rer-pro- 
cstin^i  art*.  NoiC  adjunct 
■crew  «nd  •pher-cil  fulcrum 
at  lor,  roCcr  valve-UfU*  at 
bottom. 
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The  1917  Model-Ready  Now 


ONE  MODEL — ONE  SIZE 

Four  Cylinders  3\  %  4*  in.   2KH.P,    (A.  L.  A.  M.) 
M.9  II.  P.  at  2SM  r.  p.  m.   Three  Bearings 


motor 


This  is  the  same  G.  B.  &  S.  motor  on  which 
we  have  concentrated  for  several  years,  but 
it  has  been  refined,  and  refined  again,  until 
we  verily  believe  it  is  as  nearly  perfect  as  it 
is  possible  to  build  any  motor. 

Refinements  for  1917  include  four  definite 
improvements. 

Shorter  intake — permitting  placing  of  car- 
buretor closer  to  motor,  thereby  reducing  gas 
friction  and  increasing  motor  efficiency. 

New  chain  adjustment  which  permits  tak- 
ing up  all  slack  and  keeping  the  motor  noise- 
less. Chains  may  be  adjusted  quickly  while 
motor  is  running.  Send  for  details  of  this 
feature. 

Now  using  %-in.  pitch  chain  with  master 
connecting  pin  instead  of  %  in.  as  heretofore. 


Larger  flywheel,  which  gives  greater  start- 
ing torque  and  makes  the  G.  B.  &  S.  motor 
singularly  free  from  vibration. 

Larger  flywheel  housing  provides  ample 
room  for  placing  of  an  "in-board"  starter — 

These  are  all  refinements  of  detail.  We 
could  not  improve  the  G.  B.  &  S.  Four  from 
the  standpoint  of  power,  quality,  economy, 
long  life,  flexibility  and  service.  But  by  con- 
centrating on  this  one  size  and  one  type  of 
motor  we  have  brought  it  to  a  high  pitch  of 
excellence. 

If  you  are  interested  in  one  of  the  most 
dependable,  reliable,  smooth-running  "fours" 
ever  built,  write 


Golden.  Belknap  &  Swartz  Company 

DETROIT,  MICHIGAN 
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The  intensely  hot  spark  and  full- 
throated  explosions  at  all  speeds — even 
the  lowest — prove  clearly  the  super- 
iority of  the  Eisemann  Magneto. 

It  means  easy  starting,  quick  pick- 
up, sure  fire  of  any  mixture,  richest  to 
leanest. 

And  durable — no  magneto  is  made 
simpler  or  stronger. 

THE  EISEMANN  MAGNETO  CO. 

Sale*  and  General  Offices: 
32  33rd  St.,  Brooklyn.  N.  Y. 

Detroit.  Mich.,  802  Woodward  Ave. 
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Have  You 

This  Plug 
On  Your 


Accept  No  Plug  Unless  AC 
is  Burnt  Into  the  Porcelain 


Car? 


Sold 
Everywhere 


No  Greater  Recommendation 
Can  Be  Given  a  Spark  Plug 

Champion  Ignition  Co.    Flint,  Mich- 


mm 


fZERU 


This  is  most  important  during  winter  months. 
You  should  know  whether  the  oil  you  are 
a Stng  "Hows  freely  at  Zero."  All  oils  do  not 
pi  sat iss  this  feature — notably  the  paraffinc  base 
oils,  which  thicken  up  under  cold,  and  often 
cause  great  damage  to  the  motor. 

rhe  tale  way  i>  to  ask  for  SUPREME 
AUTO  <>1L— it  "Hows  freely  at  Zero,"  and 
leaves  mi  carbon,  owing  to  the  fact  that  it  is  a 
Southern  Asphalt-base  oil,  containing  no  paraf- 
finc to  gum.  <tick  or  thicken. 


There  is  more  Power  in 
THAT  GOOD  CULF  GASOLINE  and 

SUPREME  AUTO  OIL 


GULF  REFINING  COMPANY 

PitUburch,  Pa. 

The   largcMt   independent   refining  company 
in  tne  World 


The  Most  Practical  Book  on  the  Automobile 
Ever  Published 


BROOKES' 
Automobile  Handbook 


(NEW  EDITION) 


For  the  owner,  repairman, 
garages,  automobile  designers 
and  dealers.  A  complete  en- 
cyclopedia including  every  sub- 
ject in  relation  to  the  auto- 
mobile. 

An  ides  of  the  extent  of 
some  of  the  main  divisions  may 
be  formed  from  an  inspection 
of  Starting  and  Lighting  (91 
pages).  Carburetor  Instruc- 
tions (52  pages),  Transmis- 
sion Systems  (38  pages),  Ig- 
nition (126  pages),  and  En- 
gines (46  pages). 

715  pages.  335  illustrations 
and  t2  tables.  Printed  on  plate 
paper. 

Handsomely  bound  in  leather, 
stamped  in  gold,  red  edges, 
round  corners,  pocket  size 


Price,  postpaid,  $2.00 

FREDERICK  J.  DRAKE  &  CO. 

1005  Michigan  Ave.  Chicago,  III. 
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Limousine  Luxury  With  Your  Present  Open  Car 


Blackmore  Door  Curtain  Openers  give  you  all  the  advan- 
tages of  a  car  enclosed  in  wood  or  glass.  When  curtains 
are  attached,  they  enable  you  to  open  your  doors  all  the 
way  up.  N'o  buttons  to  fuss  with,  no  curtains  to  bother 
you.  No  "ducking"  or  stooping  to  enter  or  leave  the  car 
These  patented  Blackmore  Openers  are  simple  inexpensive 


steel  supports  for  automobile  door  curtains.  They  enable 
the  open  body  to  offer  every  advantage  of  the  closed 
limousine.  Once  you  have  attached  them  you  can  forget 
all  about  your  curtains  until  spring  The  openers  can  be 
instantly  detached  and  pnt  away  w  ith  your  curtains 


-  BLACKMORE  - 

DooRCumuN  Openers 

DON'T  PUT  UP  YOUR  CAR  THIS  WINTER 
TAKE  IT  TO  YOUR  NEAREST  TOP  MAKER 

and  have  Blackmore  Openers  attached  in  an  hour's  lime 


Standard  Equipment  on  1917  Models 
Packard  Rao  Jackson 

Cadillac  White  Locomobile 

Studabakar  Franklin  Chalmara 


The  Old  w.v 


Withth.  Black  mora  Door  Curtain 


DAYTON  TOP  IMPROVEMENT  COMPANY,  DAYTON,  OHIO 

PATENT  NOTICE:    Wa  control  baaic  patanta  on  door  curtain  o  pan  art,  and  will  vigorously  pros  acuta  any  infringer* 


PITTSFIELD 

SIMPLE 
ABSOLUTELY 


An  open  circuit  and  a  breaker  mechanism 
independent  of  springs. 
Look  at  these  three  illustrations.  The  two 
small  platinum  points  are  forced  together 
and  then  forced  apart  by  the  re- 
volving   cam.     The   cam    is  SO 
shaped  that  while  the  "make"  or 
contact   is   firm   it   is  of  much 
shorter  duration  than  the  "break" 
action,  thus  leaving  an  open  circuit  most 
of  the  time.   This  means  ECONOMY. 
Notice  particularly  that  the  cam  action  not 
only  drops  the  lower  contact  point,  but 
pushes  up  the  contact  point,  to  break  the 
contact;  also  that  it  lifts  the  lower  and 


aft 


1 


DISTRIBUTOR 

DURABLE 
FOOL-PROOF 


drops  the  upper  to  make  contact.  This 
means  POSITIVE  UNFAILING  AC- 
TION—MECHANICAL ACTION. 
The  cam  sclion  in  Fig  I  is  designed  for  s  4-cyl- 
imlcr  engine;  Ibe  cam  sclion  in  f  t  2  is  designed 
for  a  o-cylinder  engine;  the  cam  action  in  Fig.  1 
for  sn  8-cylindcr  engine.  Count  the  cams  I 
ClectricsJ  and  mechanical  laps  are  practically  elimi- 
nated by  thu  simple,  positive  action,  and  timing 
synchronisation  made  as  nearly  perfect  as  ia  hu- 
manly attainable. 

The  whole  ignition  outfit  is  simple,  compact,  sad 
made  into  a  single  unit,  including  the  coil 

Writ*  tmr  camp/ere  data//* 

Pittsfield   Spark  Coil  Company 

PiUsfleld,  Maaanchusetts 


Flo.  1 


a*.  Sk 


rig.  2 


( 


FIB-  S 


.v.  IS 


4 
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Have  driven 
I  121,705  miles. 
1  Original  set 
I  of  SPIITDORF 

H  spark  vims 

still  giving  ex-  l 
celkrit  results" 

WJ.PiXLCYt  Or* MMdi'a.Csl/ 


Made  in  all 
aises  and  in 
f    typo*  to  nuit 
every  car.  motor- 
y     cycle,  motor  track. 
.^r        motor  boat,  aero- 
^     plane,  tractor  ami  ata- 
tionary  gasoline  engine. 
If  you  can't  get  them  from 
your  dealer,  send  to  ui  for 
Them 

SPL1TDORF  ELECTRICAL  CO. 
^  Newark.  N.  J. 


SPLITDORF  ll&i 

_     Tfie  Rug  with  the  Green  Jacket 


I  roll. 


Showing  Spring 
Not  Cork  applied 

oo»»  »n  bolt  Ofure 
IriK  aet  In  place  to 
bold    until    tak.n  off. 


Why  Not 
Be  Sure 


that  every  part  of  the  en- 
gine, chassis,  or  body  of 
the  car  you  make  will  star 
together  until  taken  apart? 


Spring  Nut 
Locks 

are  the  simplest,  surest,  safest  device  to 
positively  lock  any  nut  on  any  bolt. 
Resists  all  vibrations.  Cannot  harm  threads. 
Easily  applied.  Released  whenever  desired. 


Cheapest  and  Best 


Manufacturer!,    Jobbers,  Bi'''n«  *' »  »  i.oesx 

as  _       b»        ,  tl«hti'!i»*.|  AgAlnat 

(parage    Men,    Kepur    Men  i  -     ■  nu  Nut 

and  all  Dealers  should  writ*  ,n  - 

for  prices  on  sizes  now  avail-  j  „N,ul 
able.  Orders  filled  in  rotation.  ma- 
All  sites  by  January  1st.  torla'- 

Spring  Nut  Lock  Co. 

648  Transportation  Building 
Chicago 


DYKE'S  MOTOR  MANUALS 

A  Simplified,  D«««iUd,  I llu.tt.t ..I  Tr,»- 
ti..  on  MOTORCYCLES,  MARINE  and 
STATIONARY  ENGINES 

Automobile  Repairmen  and  Owners 
are  quite  frequently  called  upon  to 
diagnose  or  repair  troubles  on  mo- 
torcycles, marine  or  stationary  en  - 
Kirn  s— arc  you  posted?  The  DTKR 
Motor  Manual  will  teach  yuu— It  Is 
also  valuable  ns  a  rerrrence. 
DYKE'S  Motor  Manual  is  simplified 
In  Mr.  liyke's  usual  manner  and 
minutely  detailed  In  Illustrations — 
In  fact  the  Illustrations  almost  tell 
the  meaning  without  use  of  the 
text. 

If  you  want  to  know  about  all  types 
of  gasoline,  kerosene  and  oil  en- 
gines and  be  fully  posted— you  need 
this  l>ook. 

BRIEF  TABLE  OF  CONTENTS 
of  Motor  Manual. 

<D— MOTORCYCLES— Types,  drlv. 
Ing.  engines,  firing  order,  valve  tlm- 
InK,  electric  lighting  and  starting, 
magnetos,  trnui.les,  remedies— in 
fact  everything  you  want  to  know 
— fully  illustrated  (fully  treated). 

(2)  — LIGHT  CAR 8— Types,  specifications,  etc. 

(3)  — MARINE  ENGINES  AND  MOTOR  BOATS— Every  sub- 
ject you  can  think  of.  from  construction  of  the  hull  to  ex- 
planation of  all  types  of  engines;  gasoline,  kerosene,  oil— 
retiring—  rules  of  navigation— meaning  of  marine  terms,  etc 
(fully  treated). 

(41— STATIONARY  ENGlN ES— Gasoline,  kerosene,  oil;  con- 
struction, operation,  care;  Diesel,  gas  producers,  railroad 
motor  cars. 

(5)  — AERO  ENGINES,  AIR  CRAFTS,  STEAM  ENGINES  (for 
automobiles):  these  subjects  are  only  briefly  treated,  but  the 
principle  i"  clearly  explained.  (A  submaxtBt  la  also  ex- 
plained,) 

(6)  — DIGEST  OF  TROUBLES,  REPAIRING— Covering  trou- 
bles, remedies  and  repairs  of  motorcycle,  marine  and  station- 
ary engines. 

AddrM.  Boole  Dept. 

THE  CLASS  JOURNAL  CO,  239  West  JJtfc  Street,  New  York  Qty 


H*  PifM  (6.S 

Over  SOS  niustraUons 
Price  $2.00 


Please   mention   The   Automobile   when   writing   to  Advertisers 


y  Google 


December  S8,  1916 


THE  AUTOMOBILE 


83 


You  Can't  Forget  to  Lock  Your  Ford. 
No  Thief  can  Unlock  it  Either 
When  equipped  with  a  new 

AUTOLOCK 
SWITCH 


Easily  attached — 
new  face  plate  pro- 
tects porcelain  and 
prevents  thieves 
from  breaking  into 
lock.  If  your  dealer 
is  out — sent  pre- 
paid on  receipt  of 
price. 


K-W  Autolock  Switch 
For  Ford* 

$3.50  Complete 


CFHE 


IGNITION  C?) 

Omul*. Ohio  USA 


21)3  CHESTER  HE. 

Manufacturer*  of  the  150,000  K.-WkMa*ter,Vibrator* 


U*e  the  facilities  of  this  perfectly  equipped  plant  foe 
the  production  of  small  sheet  metal  stamping*  of  any 
design,  also 

BRASS  CASTINGS 

In  the  Rough.  Policed  or  Nickel  Plate 

Including-  Hub  Caps.  Hadlatnr  Filler  Necks  with  Cap*. 
Gasoline  Tank  Flanges  with  Caps.  Gasoline,  .Tank 
Flanges  for  Outlets.  Hood  Yokes,  Ford  Special  Hub 
Cap*  and  other  parts  made  of  Cast  Bras*. 

Our  Well-Equipped  Wood-Working  Department 

la  prepared  for  Bm  prompt  prndoetlon  of  ijusntltj  orders  of 
rough  or  i-uMi  iiii/ wood- work  assemblies  of  medium 
for  motor  rsr  •••n-trurtlnn,  •<»'••  ports  »•  rest  blocks  for  snip- 
plug,  flooring  boards,  bark  -prlng  IsMrds,  running  boards,  etc. 
We   work   from   Bine  Print,  sort  UpeelnVatloas,   M  prefer, 
whoa  possible,  to  also  have  ■impv  a  for  tbr  purpose  of  securing 
positive  scrum  v  in  weight,  nerseureinents  snd  •I'  -lgn 
Writ*  m  st  core  for  farther  Informstlua  regarding  too  pro- 
duction of  |roar  rouiilretueots. 


ThePfau 
Mfg.  Co. 


Cincinnati 
Ohio 


230  Mentor  St. 


wth! 


TWENTY  years  ago.  the  D>'neto  "factorv" 
was  a  little,  frame — well,  there's  a  picture 
of  it  up  in  the  comer.  Not  much  to  look  at, 
perhaps,  but  nevertheless  almost  sacred  in  the 
memory  of  those  pioneers  who  pooled  their 
time  and  talents  there  in  serious,  constructive 
industry. 

Nothing  succeeds  like  a  successful  idea.  You 
can  get  some  notion  of  the  success  of  the 
Dyneto  idea  when  you  consider  that  the 
Dyneto  Electric  Company  has  moved  five  times 
since  'ninety-six — each  time  into  larger,  better 
quarters. 


Preeswt  Kg 
Ilarligkl  Factors 


STARTING- 
LIGHTING 
SYSTEMS 


have  become  standard  equipment  on  many 
of  America's  foremost  motor  cars.  The  big, 
new  factory  at  Syracuse  is  running  night  and 
day  on  orders  in  hand  for  Dyneto  Starting- 
Lighting  Systems  and  Dyneto  Electric-Lighting 
Plants — the  simple,  compact,  make-your-own- 
light-and-power  plants  for  farm,  suburban 
and  isolated  places. 

A  starting-lighting  system  can  make  or  mar 
the  modern  motor  car.  It  is  the  very  /••  of 
the  whole  works.  A  car  equipped  with  Dyneto 
Starting-Lighting  is  pretty  sure  to  be  a  car  that 
is  efficient  all  around  —  a  safe  car  to  buy. 

You  cannot  be  too  particular  about  the 
starting-lighting  equipment.  It  is  very,  very 
important. 

DYNETO  ELECTRIC  COMPANY 

Syracuse,  New  York 


Please   mention   The   Automobile   when   writing   to  Advertisers 


y  Google 


84 


THE  AUTOMOBILE 


December  fg,  id  16 


SPARK  PLUG 


You  Can  Get  Them  Now 

Additional  Equipment  in  our  brake  drum 
department  enables  us  to  offer  to  a  few 
manufacturers 

"HYDRAULIC" 

Pressed  Steel 
Brake  Drums 

No  manufacturer  ever  questioned  the 
quality  of  "Hydraulic"  brake  drums.  Man- 
ufacturers of  America's  best  known  pleas- 
ure cars  and  trucks  and  high  grade  axles 
know  that  they  are  made  to  close  limits 
and  are  uniform.  They  use  them  year 
after  year  because  of  their  quality  and  the 
fact  that  "Hydraulic"  takes  care  of  its 
customers. 

We  are  now  in  a  position  to  take  on  a  lim- 
ited amount  of  new  brake  drum  business 
— by  that  we  mean  only  enough  to  give 
both  old  and  new  customers  a  quality 
product — at  specified  delivery  dates. 

We  will  be  glad  to  quote  you  on  your  re- 
quirements. 

The  Hydraulic  Pressed  Steel  Co. 


3184  East  list 
Street 


CLEVELAND 

U.  S.  A. 


Builders  of  "Hydraulic"  Pressed  Steel  Frames  on  Which 
Reliable  Cars  Are  Built 


Laughs  at  the  heat 

Popular  wherever 
gasoline  is  used 


THE 

AUTOMOBILE 
ENGINEER 


PUBLISHED  MONTHLY - 


The  only  technical  Journal  in  the  world  solely  devoted  to  the 
theory  and  practice  of  Automobile  Construction. 

Among  the  subjecta  dealt  with  arc:  Chassis  Design.  Engine 
IVsign;  Parts  and  Accessories  manufacture*  Metala;  Machine 
tool*;  Fuels;  Shop  practice;  Works  organization  and  eouipaoent 

Each  issue,  contains  invaluable  information  for  manufacturers, 
designers  and  departmental  managers. 

Subscription  Kates: 

The  Publishers: 
IUFFE  *  SONS.  Lid.    19  Tudor  Street. 


U.  S.  A.. 


Cas-aadua.  si  .ski 
London.  F-  C 


SUNDERMAN  $ 

Vacuum  Carburetor 

Save*  30  to  50"L  on  your  Gaaoline  Bill 

Starts  Easily  In  Cold  Weather 

Combines  Power.  Quick  Pick-up,  Fast  Cutaway,  Flexibility,  Sal  sty  baa* 
Backfire  and  Operating  Fcotumy  with  a  Remarkably  Law  Pries,  lor  any 
car  up  to  45  H.  P.    A  Wonder  an  Funis 


5 


DEALERS   Fin.  Territory  Still  Opan — AGENTS 

SUNDERMAN  CORPORATION 


S  Chamber.  St. 


.  N.  T. 


W (stars  Salts  Oflks:   Dstrsit,  4M  K/stss  IMf. 


New  York 

SHOW  ISSUE 

Jan.  4,  1917 

Forms  Close  Jan.  1st 


Please-    mention    The    Automobile    when    writing    to  Advertiaera 


Digitized  by  Google 


]),,  ember  M,  1916 


THE  AUTOMOBILE 


85 


OUR 

WINDOW 
REGULATORS 


for  cl"*e<l  eara  have  exactly  the  attribute*  demanded  bjr  lead- 
in*-  car  manufacturer*. 

Their  extreme  tightness,  ready  adaptability  to  all  Hyle*  of 
body  rumtrunion,  abvnlutely  poMtive  locking;  device  (holding 
kl  ■  in  anv  dei.ted  putiUon),  the  fact  that  all  ('ana  arc  in- 
tcrch  ingealde  and  that  all  movable  part*  are  carried  on  ball 
bearing,  pill  Liberty  Window  Keitulatora  virtually  in  a  ctoa* 
uf  their  own. 

Their  waterproofing  action  i*  pofltivg  and  effective. 

We  are  also  ante  manufacturer!  and  patenter!  of  Nun 
Splathable  Atitotrubile  Bouquet  Holders  etc., 

Dome  Lighta    Bouquet  Holders 
Pillar  Lamp* — Tonneau  Bow  Light* 
Limousine  Corner  Lights 

Special  tleugnt  of  cloaed  car  h»uit«»  eiecuted  on  ihort 
notice. 


Liberty  Cut 
GlassWorks 


In  the  most  perfect  plant 
that  brains,  money  and 
experience  could  devise, 
we  have  the  men  and 
equipment  to  produce 
pressed  steel  parts  in 
any  quantity  on  com- 
iraratively  short  notice. 
We  make  more  than  200 
pressed  steel  parts  and 

you  can  make  your  vehicles  linhtcr  and  at  lower  cost, 
without  sacrificing  strength  if  you  use  pressed  steel  spring 
hangers,  running  hoards,  brake  drums,  etc.,  instead  of 
malleable  iron,  steel  castings  and  drop  forging*. 


'THE  BOSSERT  WAY 


stands  for  the  prompt  delivery  of  your  order  filled  in  ac- 
cordance with  every  item  of  the 
specifications. 


The  Bossert  Co. 

UTICA 
N.  Y. 


UNIVERSAL 

"Suited  to  all  purposes  and  Conditions 
Funk  &  W agnail  s  Standard  Dictionary 


Truly 
A  Universal  Cleaner 

OA  KIT  K  will  not  injure 
skin  or  clothing — nor  glass, 
rubber,  wood,  tile,  marble  or 
metal. 

OAKITE  docs  not  contain 
acid,  lye,  sal  soda,  caustic,  soap, 
washing  powder,  grease,  fat 
or  oil. 

Contains  no  filler  of  any  sort. 
Dissolves  completely  in  water. 
Is  not  an  abrasive. 

The  use  of  OAKITE  in  the 
automobile  field  is  not  new. 
Most  of  the  manufacturers  of 
power  vehicles  and  accessories 
have  used  OAKITE  in  their 
factories  for  years. 

But  there  arc  factories  that 
are  not  using  OAKITE — 
plants  that  could  greatly  sim- 
plify their  cleaning  problems 
through  the  use  of  OAKITE. 

We  have  placed  cleaning  on  a  scien- 
tific basis.  Our  Service  Department 
is  always  at  the  command  of  our  cus- 
tomers and  is  able  to  make  suggestions 
that  really  save  time  and  money. 

OAKLEY  CHEMICAL  CO. 


28  THAMES  STREET 


NEW  YORK 


.SVit.f  THIRTY  DAY  TRIAL  OFFFR 

Write  for  iletaili  of  uur  utter 
PritUeJ  tm  •mil  a  turret  of  OAKITF.  on 

/Mformttficn.  SO  ilaya  trial  nihject  to  the  terms 

of  our  Positive  tinarantee. 
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Do  You  Want  Perfect 
Winter  Lubrication? 

Then  fill  the  transmission  case,  differential  and  all  compression 
cups,  with 


N0H#1jTl 


It'll  mean  a  aiMmth-ninnliu  air  ereo  In  iero  weather.  Unlike  (reaae  NON- 
FLUID  OIL  dors  mot  frrrsr.  It  ffuanlt  f*tn  soil  tearing*  afalnat  friction.  It 
lubrlcatea  laatefii.v  ami  slves*.  NON  FLUID  OIL  laata  loafer  than  jtrtaae  tad 
ooaia  Jrsa. 

Ga>«  "KOO  Special"  (trade  for  sfearat  "KOOO"  m4c  for  bear- 
laai.    Packed  only  In  oraaKa-rnlnrrd  faai 

it  ri.v  tor  »ou*Jrt  "tatirteofioa  of         Jfolor  Car" 

New  York  8  Niw  J or soy  Lubricant  Co.,  186  Broadway,  Now  York 


Out  Go  the  Lights — 

Ad  of  a  Mildea— without  wwninl  •rrry  likely  at  the  worat  part  of  tha  road  1 
Don't  laeaa  at  the  coadhioa  of  your  eUctrlcal  equipment.    Put  a 


MODEL  154  AMMETER 
On    Your  Dathboard  or  Cowl 

tl  I*  the  reliable  mraaa  of  determinine  the 

Eiper  rate  ol  chart*  or  diat  barer  of  your 
llery  for  varioua  eperda  It  enaUee  you  to 
determine  that  the  (enerator  ia  workljie.  anil 
that  the  aloraae  battery  ia  recelvuia,  iu  proper 
rbarfe     Wriit  mtt 

Wealon    Electrical    Imtrumant  Co. 
S  Waaton  Ave.,  Newark.  N.  J. 

Hrantktt  in  tkt  Lawtrr  Cixiri 


1  ^^tlCTTZKll^^^-f 


IPXiVi  Non-Skid   

  1560 

32X3'/t  Non-Skid  .... 

  17-95 

J,tx4  Non-Skid   

  25  65 

34x4     Non-Skid  .... 

  2620 

National  Rubber  Co. 

,  Pottatown.  Pa. 



naaamnaaa 

amps 


5,  OIL,  AND  ELECTRIC 

N'  C  f  K'         T.r .  o  . 


Add  to  Garage  Profits  by  Oxy-Acetylene  Welding 

Saving-,  mafic  p'.eaje  your  patrons  and  pay  good  substantial  profits 

PREST-O-LITE 

Dissolved  Acetylene 

(R*«cly-miad«  carl  d«  fas) 

addi  to  Ibt*  .rr.ii.  117  ami  tj-*-fuln.*«  of 
•  "J  *T°"-1  wH4.ni:  •i|itlp«ii*rnl.  W<-  furtttah 
UiomuKtilr  I'lKb-snittr  wi'l-lln*;  apparatus 
fur  I'd  1  (HI  irunaila.  f7!MH>).  The  irr-gr 
umt  will  al*<>  avrrd  g*«  t'J  lru|.  ra  at  an 
a-l.i.ll..t.al  ...at  amt  at-xit  |1<um>  vmrtb 
ot  w  ••Minx  •ttipjallt-M.  TriKk  awl  »|«*<iat 
.f..ii|  ...  hi  fur  ruttlof  o|-rratUms  at 
tra  coat. 

5*nsf  for  dttaift  of  Frrat-O-Lit*  JaVtftaa  for 
Owy-AeetyUnm  Welding, 

THE  PREST-O-LITE  CO.,  Inc. 
Tss  World*$  lAfttft  Urkert  uf  S>U*olv*4 

234  Can****  O'tiet  tat]  Factor, 

I*.,  map:-  I,  1-iJ.  aWrittut,  0  •••mo 


MAKERS  OF  SPRINGS 
&  AXLES  FOR  OVER 
FIFTY  YEARS  &£i 


AOTORAGE 

"The  Motoring  Authority  of  America" 

PUBLISHED  WEEKLY  AT  CHICAGO 
Yearly  Subscription  Price — 52  laauea — $3.00 

The  most  popular  weekly  motoring  magailne — devoted  to  tha 
Interests  of  the  motor  car  owner  and  containing  news  of 
general  interest  ullke  to  the  dealer  and  the  manufacturer. 

If  you  are  Interested  In  new  car  and  accessory  descriptlona, 
raring  reports,  touring  data,  and  questions  and  answers  that 
appeal  tn  the  motorist,  subscribe  to: 


MOTOR 

MALLERS  BUILDING 


AGE 

CHICAGO,  ILLINOIS 


A 


Inner  Tube*,  Inner  Liners,  Outer 
Boots,  Inner  Sleeves,  Blowout 
Patches,  Cementless  Patches,  Cement 
Patches,    Red      Rubber  Tubing 


ailBBrft/aHDI.WAli^BI 

JONtMOftO 
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MOLTRUP  STEEL 
PRODUCTS  COMPANY 


Manufacturers  of 


HIGH  GRADE  FINISHED 
CRANK  SHAFTS 

BEAVER  FALLS  PENNSYLVANIA 


'jQmmcari 

AXLES 

Made  by  the  Pioneer  Motor  Axle 
Builders  of  America 

Licmn—d  under  TKo  Karda  Co.  Patmnta 

THE  AMERICAN  BALL  BEARING  CO. 

CLEVELAND,  OHIO 


99 


/ 


You  don't  just  expect 
good  service  from 

BRAENDER 

TIRES  &  TUBES 
— yog  get  it 


^^B^  I  actorri    Kulhrrford,    M.  J. 

 .  ^„  BHA  SCHEB 

nilAEJDBR  jao  Wat  Hfl  Bt  .  .v«c  York,  H.  T. 

"Ball-Dog"  87',  Mo.  Brums  St..  P»Uo4tlB*to,  Pt. 

Mon-Skld  1S.-.0  M  Bo.  tHehifan  Ave..  Chieaeo.  10.     Ml  Mu» 


Writ*  for  partlculara  about  BRAENDBR  "Ball- 
Ikar"  .Son  sklit — THE  FASTEST,  SAFEST, 
SMOOTHEST  BIDING  TIKE  MADE. 


Braender  Rubber  &  Tire  Co. 


mmim 


(STORAGE  batteries 

inuiiivi 

STARTING— LIGHTING — IGNITION 

"ClnHnnall"  Battrrlea.  .mine  In  their  aperliit  fentlirea  of  eon»truc 
tloe.  have  a  hither  atartlng  ability  than  other  batlrrlen  of  the  mm 
dlnieiialuna.  Tbla  ta  dur  to  the  alajlle  walla*  arranaraicnt  aiilcb  do<* 
away  with  tbe  bulky  aeuiliut  rorapoaad  wnaNy  poured  bv«*  Hi*  entire 
top  of  too  nailery.  Thla  apace  ta  uaed  In  "Cincinnati"  Battafjaa  for 
additional  plate  m.in,  [wrmlltltur  thr  uae  of  largvr  platra  and  tbua 
arcitrlntt  a  more  powrrfal  battery. 

Write  for  catalog-  A,  which  aim  full  detalla  of  tncao  batterlca. 

We  bar*  aa  attractive  nropo-lnoo  for  lire  dealer*. 

THE  CINCINNATI  STORAGE  BATTERY  CO. 

Z»  and  230  Stalk  Str«at  CINCINNATI,  OHIO 


1RIDI0  PLATINUM  TIPPED  SCREWS 
and  RIVETS 


Standard 
Sizes 


of  their   high  trail"  Srrcwa 
and  Rlvcta  carrlrd  la  atock. 
Securely  welded  Irldlo-Plati- 
UtlDl    llrada.    Thr   brat  ami 
moat  serviceable. 
■    Hneclal    afylea    made   to   order— any 
aprclltcatlnna.  aoy  iletTi-e  nf  burdnraa. 
Write  <ia  for  prtrea  and  full  Information. 


R.  &  H.  PLATINUM  WORKS 


nf  Tb*>  RoeMler  A 
100  William  Streat, 


Haatlacbcr  Chemical  Co. 

NEW  YORK 


Atwater 
Kent  @ 

j  ■»    *•  .  .         For  Your  Car 

I  0 11 1 T 1  fit!  AtwaterKentMfcWorks 

A      x  *  A  v A  *  Philadelphia.U5.A. 
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THE  AUTOMOBILE 

The  BigSticKT 

That  Brin&s  Down 
Gasoline  Expense 


December  m,  1916 


THE  METAL  OF  METTLE 


THE  BEST  BEARING  METAL  ON  THE  MARKET 

VafcrljF  Mt-tiil  l«  an  eacpptJotuiNx  tkomncfopotia  tin  cop|wr  banSoDfhl 

allujr  made  by  our  ■ckh'uI  procma  from  strait*  tin  and  Ingot  coiifirr. 
W*»  make  evt-rr  |Niakxl  of  Fabric  Mr  I  a  I  oiin»*?lv»-n  and  run  ffiiarftutre  Ha 
uniformity  aim  quality.  Auk  Hi  lit  a,  .simplex,  Crniw,  WImxhmIo,  K.aartl, 
H'hdl.  om,  K.  i'y  H[iriii«rtrM,  Beaver.  CurttM  aud  tbe  Ditn  who  muWea 
flnlabttl  bearings. 

Fahrig  Metal  Company,  34  Commerce  Street,  New  York 


Maximum  ni'teaj 
prulilcrn  of  the  d 
it  wtth  the  Ni 
S*mmSerg 
Carbureter. 


CANADIUM 

CONSULT  US  REGARDING  ITS  ADAPT- 
ABILITY FOR  MAGNETOS.  MASTER  VI- 
BRATORS, CAUTERY  KNIVES,  COILS,  ETC. 
Can  interrupt  circuit  at  minimum  expense  to  Pur- 
chaser. 

Years  spent  in  its  development.  Write  us  asking 
its  uses.   Can  be  used  to  replace  platinum. 

The  Electro  Metals  Products  Co. 

Patanta**  and  Sol*  Manufacturer* 

1984  East  66th  Street  Cleveland,  Ohio 


Passenger 
and 

Commercial 

Car 
Motors 


4-Olladcr— l-rrclp 


Beaver  Motors 

Fit  Every  Demand 

There  are  BEAVER  Motors  in  a  variety  of 
sizes,  suitable  for  all  pleasure  car  and  com- 
mercial car  requirements.  Meet  all  demands 
for  power,  economy  and  de- 
pendability. 

Over-head  valves.  20%  to  2S% 
more  power  than  oiher  motors 
nf  same  bore  and  stroke. 

Write  to<t«*  fr>r  BBAVBH 
tpreifinli'tiu  h.for*  i»wld- 
Ing   <id   tfc*   mitor   to  aw. 

BEAVER  MFG.  CO. 

In  a  Oklahoma  A....  Milwaukm.Wte. 


Perlman  Rim  Corporation 

(Controlling  Perlman  Demountable  Rim  Patents  * 

MANUFACTl  RKR.s  Of 

Demountable  Rims 

Plain  Clincher  and  all  Styles  of  0-  D« 
Demountables.  Straight  Side  or  Clincher 

Executive  Offices  NO.  1790  BROADWAY 
executive  uuu.es  Unlf(fdSttlcllRubbert:o.BMfi. 

and  y    Broadway  and  58th  Screer 

I'hcme  Slit  Columbu. 

Sales  Department j   NFU  YORK,  N.  Y. 


•  Carspring  TiR-ES  - 


busi- 
and 


Will  establish  you  in 
ncss  on  a  permanent 
profitable  basis. 

Our  Policy! 

One  good  dealer  in 
territory,    backed  by 
best   Koods  and  unlimited 
co-operation. 

New  Jersey  Car  Spring 
&  Rubber  Company 

Jrr>i  v  Cily.  New  Jeraey 


<  «r.pr1»«  Tl 

■■■■■aaHyi 


each 
the 


•  1  »■  ' 
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RAJAH  TERMINALS 

y  or  Ignition,  Starting,  Lighting  Systams 


Used  by  Bosch,  Eiaemann,  Rem;, 
Atwater-Kent,  Cray  A  Davit, 
Splildorf,  Pierce- Arrow,  Cadillac, 
Peerless,  Dodge,  Rao,  Old*,  Mar- 
mon,  Hayna*,  Stearne,  Davis, 
McFarlan,  and  many  other  lead- 
ing manufacturers. 

rerrnle  Clip 
Tbriut  Form 
i  *iActaaimi«) 

RAJAH  AUTO-SUPPLY  CO.,  Bloomfiald.  N.  J 


John  Milken  a 


Ltd.,  Montreal,  Tol 


<i,  Winnipeg.  Vanoourcr 


LIBERTY  SIX 
$1095 

You  buy  the  Liberty  because  of  posi- 
tive proof  of  its  superiority. 

If  your  territory  is  not  closed  address: 

THE  LIBERTY  MOTOR  CAR  CO. 

DETROIT 


New  Departure 
Ball  Bearings 

American  Mide  lor  American  Trade 

QUALITY  FIRBT 
ThC  NEW  OCHAWTUwt:  MfCS.  oo. 

mm.m »Oi-,  ©on**  .  *J-  99.  «*..  


Internal  Gear  Drive  Axle 

There  arc  varying  arn\imcnts  in  favor  of 
all  types  of  axle*. 

The   rcaaon-why  Of  tba  Internal   gear  ilrlve 
principle  Is  quickly  and  simply  mplnlneu 
In  our  iKinklrl   "Twelve  Talks  to  Kngl- 

neera,"  whirh  we  will  tsn>1  you  free 

Write  fur  It. 


CELFOR     TOOL  COMPANY 
BUCHANAN.  KICK. 


"Remotes  sulphation 
from  battery  plates." 


1 


WARD  LEONARD 
ELECTRIC  CO. 

MT  VERNON,  N.  Y.,  U.  S.  A. 


aRdJeonard 

26  YEARS 
EXPERIENCE 

DYNAMO 
CONTROLLERS 

FOR 

LIGHTING 

AND 

E STARTING  I 
SYSTEMS  || 


f-fUB^gAPg 


STEEL  i 
OR  I 
BRASS 


/ 


NICKEL 
PLATED 
OR  RUST 
PRO  O  F 


STAMPINGS 

  _      ..........  ThsCsi^UnWlaalrrCa., 

THE  WINKLEY  CO.,  Datrait,  M.rh..  U.  S.  A.  lnn*W.Oat..Ct«eea. 


□ 


BROWN; — LIPE 

GE^RL — co— - 

TRANSMISSIC^B 


SYRA.CTJL3E 

BROWN  —  LI  PB 
CHAPIN  - —  CO. 


HYATT 
QUIET 

The  Roller 
Bearing 

for 

Automobiles 
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PARK 


COUNTERBALANCED 
CRANK  SHAFTS 


Patent  Applied  For 


THE  PARK  DROP  FORGE  CO 

CLEVELAND, OHIO 


OLD  SOL 

NITROJECTOR  no  IOO 

•K   1  THE  ICy*PEHfECT  SPOTLIGHT 


-  K I  a  i  e  device*, 
rndablr  Old  Sol 


A  ik  /'*r  Old  S»l  far  Stt  ttlf 
in„  U  S  A. 


ENGINEERS 

Arc  you  having  trouble  with  springs? 

50  years'  experience  in  designing  and  manufacturing  commer- 
cial vehicle  springs. 

THE  E.  R.  MERRILL  SPRING  CO. 

52«-5Sl  W.  28th  Street  New  York  City 

EstablUhed  In  1M1 


CULLMAN 

Sprockets  and  Differentials 

In  stock  and  to  order.  Send  for  Catalog. 

CULLMAN  WHEEL  COMPANY 

1147  Altjtld  Street.  Chicaco 


Find  Specialized  Knowledge  in 

THE  AUTOMOBILE 

$3.00  a  Year 


TOMOBILE 


A l*o  in*t#»rtal*  f  >r  Tank*,  TT <vmU,  1  luaH*, 


I>r**t&«  I 


K  r»ru—-  K-       "T  If?  I*  RITE**  I    ■  ,■  I 
koamellDg  and  Jspaauiu*!  Stock*.  RootLa*!  Prod  a 
AMERICAN  SHEET  AND  TIN  PLATE  COMPANY, Meat**  .fttt.twet.Pa. 


St,,  k. 
Kir. 


Edited  exclusively  for  Dealers,  Jobbers, 
Garage  and  Repairshop  Owners 

f  you  are  Interested  In  the  merchandise  or  maintenance 
departments  of  thr  automobile  Industry  you  should  read 
Motor  World  regularly.  It  builds  sales,  Improves  service, 
Increuaes  profits. 

Published  weekly.  12.00  per  year^-Canada  and  foreign.  W  OO. 
Subscriptions  solicited  only  from  men  In  the  trade.  Bend 
your  subscription  to: 


MOTOR 
239  West  3»th  Street 


WORLD 

New  York  City 
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Wmfmmm 

DIFFERENTIALS  and 
ACCURATELY  CUT 
METAL  GEARS 


Hew  Process 
GfiAR  Corporation 

SYRACUSE.  N.  Y. 


The  Bearings  Company  of  America 


LANCASTER, 
Satr*  Drpartmrnt : 
2S0  Witt  Mth  Sunt 
New  York,  N.  Y. 


PA. 

WmIuk  Offltii 
Ford  Building 
Detroit,  Mich. 


COIIPLBTS  TUUU8T  Br.AKl.Nu* 

Manufacturer*  of  Star  Radial  Ball  R.taln- 
•**,  Star  Ball  Thruit  Retainer*,  Star 
Complete  Ball  Thruit  Bearing* 


r 


Accessories 

prolong  the  life  of  the 
tires.  Used  promptly 
they  are  the  valuable 
"stitch  in  time." 

Dealer.-T.ikc  advantage  of  tha 
satisfied  trade  which  result* 
from  Firestone  sales. 

Firertoe.  Tlra  and  Rubber  Company 
*VtaKrinr*>  tor»»«  Eietmsmt  Tit* 
on  J  Aon  Jfilrn" 
Aire*.  Ufa. 
Bnacatt kwl  Deeletr Emjaai. 


Mod.la-FOURS  Modal*— SIXES 

Model  N  JMx5  Modd  W  •.•)£«£ 

Modrl    N. ...  3Mx3  -an**'                  7N  -- 

Model   C  JVjiSK  Model  oP  ...JHsJ* 

Modrl  C  •*Hs5)i 

Model   E  *H*SH 

"Am«r*ea,«  Standard  Motor" 

Continental  Motors  Company 
•Detroit — Muskegon,  Mich. 


ION 


is  reliable— every  championship  race  of  1916 
was  a  Bosch  Magneto  Victory— every  one.  You 
can  have  that  aame  reliability  of  ignition  by 
simply  insisting  on  Bosch. 

Be  Satisfied  Specify  Bosch 

BOSCH  MAGNETO  CO.,  220  W.  4-Mh  Si,  New  Yerk 


Production  Manager  Wanted 

By  a  large  automobile  manufacturer  in 
Detroit.  A  man  who  will  justify  a  yearly 
compensation  of  $25,000  or  more.  For 
obvious  reasons  we  do  not  care  to  men- 
tion name  of  manufacturer  in  this  ad. 
Replies  will  be  treated  strictly  confidential. 
Address  A-C,  c/o  Automobile,  239  W. 
39th  St.,  New  York. 


i 


1-OCMjM 

AtWUlTtfl 

►A 


-  or*  m 


E.&J.  SPOTLIGHT 

Motorists  insist  on  hav- 
ing the  best  spotlight 
manufactured.  DEAL- 
ER: Satisfy  your  cus- 
tomers by  selling  them 
the  best  and  latest  im- 
proved Spotlight  man- 
ufactured. Complete  in 
every  respect.  Ready 
to  attach. 

Edmunds  It  Jones  Corporation 
Detroit,  Michigan 


S^Sal&b^oeslQ 

V*_J    JAMESTONvJjJ  NY. 
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A  REAL  RESOLUTION 


[lint  will  In  ik.  way  he  ..rleltnl  but  t,„nvy.  worth 
mane?  to  tm.  will  be  lo  reeiilre  what  hundreda  of 
other,  are  aorr  to  do— alwaya  do  a  oil  (tint  la;  con. 
tlnue  for  another  year  lo  eome  lo  beadquartora  for 
aenlcc  that  int.  money  to  yuur  name  In  the  bank. 

HERE'S  WHY 

AXLES— Front  and  Rear.  ll.Vno  op. 
BOOIKS— Dctrolter  Roadater  Wis.  14500:  1HH 
t'L"^"  »»5.00;  Warren  It] I  Roadaier. 

fr.:.,H)i.^^"'*n,  T  C  8  nauencer  11114.  1.10  00; 
1»13.  M.V00;  1912.  $2.-.  00 :  Cadlllae  I  O  T2 
"JJ2-  **»•*>;  J»U.  *4«no;  1»14  Phaeton 
*US.0i>;  Oakland  1SI1  cloa*  roupled.  *20  00 ;  *  do 
jeeond  hand.  fttt.OO;  Bmn  T  ('  I  «  T  pa. ..near 
I..OOO;  Detrolter  TCo  nn»«etirrr  1014.  IMKM 
, .*fj.*"r-"ir.  J»C.S  l*1MMir  M  il  IBIS.  130.00:  N/M 
'•'J  JM-OOj  K«n  JUI.1  T  C  3  ihxwi.  1*3  00: 
i  ..,,T  C  /  P»aaena:rr  Franklin  front.  tSO.00:  Ab- 
bott <  Inverlcnf  HnaiMir.  4  |»«.i.m[..r,  112.".  (HI 

Maoj  other.  In  atook.  .Xend  for  imnmwii 
pDflrr, 

Intake  S4.M:  f.»r  Porda,  J.1.40;  Bennett  I  >;-,  S3  fttV 
Stromhem  Model  K  l   I*   Srl.20  ;  Ravfleld  Mr.1,1  Ki 
,1  Stromtierii  Modal  I.-2  P.";  S^nltli  Model  i.-S 
Maater  IS";  each  »I2.0O. 

WSSPmSSn  "J'"!*™  •■"»  Hrllldorf.  4  cylinder. 
|M0j  BwaQftkMa  afp,  IIU  nnd  s  and  ft>lltd«rr. 
■  W-<»:  gplltdorf  Tranaf.,rmcr  Colla  for 

any  lew  tmalon  magneto,  In  00. 

PRAHRS- All  alia*  at  110.00. 
MOTORS — Continental   4   cylinder    4.1SS   II  P 
m"*?'10-  9*>>  and  Tranaml^ 

!  ,l?U     i,h..  ,1,ir.h   T,'n*loD   M««neto   Ignition  and 
'"a^S'iv.0"™*175-001  Krlt  ■*»  Dili  Power 
.ri"n'-  H%*J  fw,>  ""♦"^  IfaMttl  Perklna  4  cyl 
BSf'aiS  »«n0»:  Jarkano  orerhend  valve, 

toll  Power  Plant.  *TS  nn :  Creaeem.  4  cylinder.  50 
H.  P..  tnlt  Power  Plant,  prlee  fl.io.oo. 

RAIHATORS-vdupnl  for  Ford.  Honeyenmb. 
?"!."*•  ,?L,  S?;  "I""*"  S'l'er.  $21.10;  Abbott  f>. 
trott,  all  modi-la,  l.^n  no :  titudptiaker  •->-,••  f"Vi- 

*  fyllwler.  1»14.  $23.00;  fait-  Model  H    $ 22  '-,„  ■ 

!^ K,a*   M",M   E'    '»'"•    $$0.'«;    F.verltt  SO 

$22.30;  (Went  4  and  n  cylinder.  Urn  no  . 
J*'**— S'anwc'd       "■  sa  !  «H.  $S  O0:  X4  x  4U 
KM;  II  p  .tH.  $2.30;  Flre-tooe  Q.  b    r"l  h« 
JO  i  4W.  $2.40;  3d  ■  4.  $2  IKl ;  34  t  4  rnlraril 
$2  SO;  Baker  »«  x  4  and  .14  >  4  «  8..  nVaTiJa 

$400;  30  ,  4  and  S2  ,  4.  $2  30;  Detroit  34  ,*4 
ninrber.  3d  «  4  R.  8.  and  1812  ft.  «  .  «,r|,  to  To . 
J2  r  3H  Cllnrber.  1BI2  S  8  and  Jo™  !i"u Tmi 
s- /•■»•'•'■  »2.«0:  Kelaey  32  x  »V4  No.  20  rilneher 

na.  hN°-  '•,'h-   «■»!   «  »   <  X" 

Cllnrber.  $3.00. 

TOPS— One  mjn  mohair  wltb  Inalde  eiirfalna  and 

d.»t  boot  -    Will  at  Orerlnnd  T3.  Tlr.rt  11114.  Kloa  4 

lf»1&.  Reirular  I7I.M  v.Tne;  one  ..rlee.  $3T  SO 
Jlanr  oilier  alrea.  aome  a»  low  aa  $10  ihi  s»nd  for 
ineamretnent  eltart. 

TinE  RAVER  JACKS-Onlr  $1  kr  ,«.,  „t 

WIXItSHIKI.nS-Manr  mo.|el.  and  alrea;  plain 
ri'ion  and  other  trpea  atrlei'r  m.  to  date;  lo  At 

IT,''.,'.  .*ll,.,VJT„n"'!SC-J',f  r"r  or  ,rnr>'      Prtea-  from 

*  ?«  <«,»»$  oo.    Write  for  quotation*  and  detailed 

*perHratlona, 

waaangtil  Belt  Kr.,nt  and  Bear,  all  alie.,  from 
a.,  oo  up. 

■?.'?CK  AnstlRBEnS—Molidex.  per  «e|.  $12  00 
Flttlnga  extra. 

MABtnna  RKPIIHI\o-».  r„n  raaaMr  prae. 
lleallr  nrr  irnke  of  muenrto  fnrtil.Mrur  m  inrt. 
where  reqnlrerl.  "  .  : 

R'elfe  /,»  oor  ItlrtMin  llult'lln. 


Parts  and  Repairs 


AUTO  PARTS  CO. 
CHICAGO 

Offer  the  following  goods  at 
the  old  prices.  So  if  you 
need  one  of  these  waste  no 
time  as  our  stock  is  limited. 


RADIATORS 


Abbott  D.  A.  30-40. $36  00 
American  666  ...  15.00 

Iluiek  I)   30.50 

Buick  F   30.50 

Ituick  F  1916         30  50 

Buick  36  C   36.80 

Chalmrra  40   32.00 

(  ariillac  1911  ...  33.00 

Cole  40    36  25 

Colby  1912   35.00 

Etnvore  llraaa  . . .  30.50 

f>emot   10.00 

Flander,   28,00 

Ilalladay  1912  ..  30.50 
Hudson  541,  1914  42  00 
Imperial  6-cyl.  . .  43.00 

Knt  1914    29  00 

Maxwell  Maicot..  33  00 

Stoddard  Dayton 


Midland      6  ■  cyl. 

1913   $30  00 

30.00 
32  SO 
35.00 
31.50 
31.50 
.11.50 
31.50 
31.  SO 


36.00 
32.50 
32.00 


Midland  1912 

Mitchell  F   

Michigan  40  ... , 

Overland  69  

Overland  S2  

Overland  38  .... 
Overland  40  .... 
Oakland  1040  .. 
Pierce-Arrow  uaed 

_6-46    35  00 

l'-jllman  4  44  .  .  .  29.00 

R.  C.  H   3100 

Refral  Model  S. .  31.00 

Stavex  1912   

Studtbaker  23  . . 
Velie  4  .cyl.  191 S. 
Savoy  $.10  00 

We  also  carry  a  full  line  of 
Motors  Magnetos 
Bod  ies  Carburetors 
Axles  Etc. 

rVrife  for  Our  I9t7  Catalog 

741  W.  Jackson  Blvd.  Chicago,  IIL 

No  Branche* 


AUTO  PARTS 

FULL  STOCK  OF  PARTS  FOR 

MICHIGAN  LOZIER 

MORA     R.C.H.  DRAGON 

We  maintain  a  complete  stock  of  parts 
for  the  above  cars 

Philadelphia  Machine  Works 

67  Laurel  Street  Philadelphia.  Pa. 

KRIT  OWNERS 


PURITAN  MACHINE  COMPANY 

ALL  PARTS  FOR  ALL  CARS 
408  Lafayette  Blvd.  Detroit,  Mich. 

S«.  r  ail  ae  |m*v 

Pleaae   mention    The    A  n  ton  Obit  tj    uhen    writing  to 


v»  furni.h  i|lilek  aerrlee  no  all  enalne.  clnteh.  lrai»a- 
Rilaalun.  dltTerentlal,  firnt  and  rear  a\le  aleerlnit 
tint,  wheel*,  aleerlnr  knileklea  and  eonaa.  fender*, 
frani"  and  laaly  |iart<  from  original  Krtl  Mtnek 
Por  all  model,  from  1IMI0  1015  inrlaalni. 

MOTOIt    COR  1*4>  RATIO  M 
iaOB  Haee  HI.  riillailrlpliln.  pn. 


Big  Bargains  in 

Auto  Parts 

Wc  have  in  stock,  ready  to  meet 
your  wants,  Pistons,  Axles,  Cylinders. 
Magnetos,  Motors,  Lamps  and  every- 
thing in  the  auto  line  at 

One-Half  the 
Manufacturer's  Price 

We  sell  only  parts  that  arc  serviceable 
and  if  our  parts  are  unsatisfactory,  we 
will  cheerfully  refund  your  money. 

Our  list  of  satisfied  customers  is 
rapidly  growing  larger  and  this  is  the 
result  of  our  better  service  methods.  We 
can  fill  your  order  and  ship  to  you  in  less 
than  four  hours. 

FREE    Our  Price  List  will  be  mailed 
to  you  on  request. 

Auto  Salvage  Co. 

3  East  17th  St.,  Kansas  City,  Mo. 

Larteat  Auto  Part  Dealer,  in  the  Country 

ORPHAN  CARS 

For  which  Puritan  Machine  Company  auppliei  aarte 

Aetna,  Auallo.  ABBOTT.  Areoear.  Alpena.  American 
I  Oder,  unjt     Alco.    Arm.    Alia..    Barnra.  Beobam 
Urrtrdoll,  Braah.  California.  Carnation,  dlneo.  Con' 
tlnental.    Carhartt.    CAItTKKCAR.    Cart  hat.  Cen- 
tury. Clark.  Colby.  Courier.  Crneent,  Cricket.  Crow 
I  nuton-hi^-ton.  Cnttln*.  Dart.  Dragon.  Dayton  D» 
Luie.  De  Tannic,  Draot.  Dnmear.  Elmon-.  E.lna, 
Kverltt.  r    A.  U  Car.  <!rnl..w.ky.  Cranio..  C.ronl 
<larf«,rd.   Uarera.   HKNDFKSii.N.   l|rrre.hoir.  Haiti 
fifi  "'."7:  "f**"1-  Kaetoa.  KIIIT.   Kline.  Loiler 
ki.iI  in  kI.I.i    Ugaj    Utile,  Ix-ion.  Maratt  m  Mara.n 
Maniuetle.  Maiwell   (okl  model  I.  MICIIHiAN  Mid 
land    Miller,    Maaon.    Melntyre.   Monar.li  Nyhan. 
^orlh>•rn.  NorUwctern,  Ohio,  oilier.  Onmha  (rwen 
Parkera.   l>almeT-Sln«er.  PenoThrlfty.  lv„a.  Parry" 
ej'P  IPfc    Palao    13   eyl.l.    Pern.  Peonaylranu! 
STT^L-.  B.'        H  -  "■"I"'.  Randolph.   Kapld.  need. 
Kellatda  Dayt-.n,  Rellanrc,  RlilerLrwla.  Roral  Tour 
l.t.  s.rli.r-.  Booth  Cyel*.  Helden  (pUaaaare),  South 
ern.  SPREDWELU  Standard.  Slaver.  Slnldaed-Day 
ton.  Kuhtirlan.  Thoma.-Detndl.  Van  Dtke.  Warren. 
Sgtoft,    Wakl.    Wblllnc.    Wayiw.  Weleh-Detrolt. 

Weleh  Pontlar. 

We've  oyer  2.(100.000  aeevlee  rwrta  an.1  arreoorlea 
Write  for  the  Pnrllan  llama  In  Bulletin 

PURITAN  MACHINE  COMPANY 

All  Tartn  for  411  Tarau 
408  Lafayette  Blvd.  Detroit,  Mich. 

Hoe  ottr  ad  on  page  92, 


All  Makes  Magnetos 

Kmu-h  nir1.  nn  4  Slnttle  Iwn..  I300D;  D4 
l?r  <io:  Ni  l.  fifi.OO:  HIM.  DR4  Oual.  $35  (XI 
I'M  Kual.  I40.no;  Splltrt.  rf  I  >.  K.  T.  X  nnd 

Kmy  s..  sm.oo;  kl.  $12,110.  a  1*0  m„  • 

ItrimrN,  llelnze.  Simmy  nnd  K.  W.  Mrtc« 
Mnn>  makeH  nf  Box  and  Tubular  Cilia  $p>  <  « 
up.  I'reato  tunka — E.  U.00:  II  $«.rtO  <>«k- 
Inrnl  r.n  It  i.lhilnr.  Al  Shape.  ISO  mi.  Stu.l-  - 
baker,  l»l«,  line-Man  Topa.  120  on 

CASS  AUTO  SUPPLY  CO. 

■It  Oared.  River  Ave..  laFtraU,  Mteh 

A>l  vert  I  xern 
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AUCTION 


w. 

3d,  1917. 
try  4th,  1917,  at 
Waterloo,  Iowa,  m 
tire  plant  of  L.  C. 
S350.000.00. 


A.M.  each  day  at 
at  public  auction  an- 
Inventory  value 


At  the  commencement  of  sale,  we  will  offer  the 
good  will  and  service  of  the  Milwaukee  Motor, 
consisting  of  Service  parts,  ji«s  and  dies,  blue 
prima,  namea  of  car  manufacturer!  who  have  used 
Milwaukee  motors  in  their  cars  and  Hit  of  car 
owners  Approximately  20,000  Milwaukee  motors 
were  manufactured  and  sold. 

We  will  next  offer  Service  of  the  Cutting  and 
Clark-Carter  cars,  of  which  approximately  i.000 
cara  were  manufactured.  Also  repair  parta  '■>' 
Mason  cars.  The  service  of  all  the  above  is  now 
being  conducted  and  keM  intact  fr-ich  service 
will  be  sold  separately.  The  services  are  doing  a 
prosperous  and  profitable  business. 

er  aale  of  Service  Departments. 


we'  wilf  ae" the* f o'lfowtng 


150  Milwaukee  unit  plant  motors 
with  transmissions  and  clutches. 
40  asaembled  one  ton  truck  chassis. 
15  one  ton  trucks  complete  with  bodies. 
35  roadsters  and  louring  car  chassis. 
All  of  the  above  chaaais  arc  equipped  with 
Milwaukee  motors.  .... 
200  touring  car.  roadster  and  truck  bodies, 
upholstered  and  in  while. 
400  sets  Lewie  springs,  100  sets  Timken, 
Hess  and  Lewis  front  and  rear  axles,  War- 
ner transmissions,  500  truck  and^tourinK^car 

eases!""250U  Warner   and   Lavignt  steering 
gears. 

300  seta  34  x  4,  36  x  4,  36  x  4«  wheels 
with  Firestone,  Stanwell  and  Baker  demount 
able  rims. 

cb'ines*:  targe  s^rTof  Mfd%  tort«l 

r  4th.. 1 10  AM. 


An  enormoui  quantity  of  standard  brands  and 
staple  parts,  consisting  of  leather,  leatherette,  lin- 
ings, mohair,  seat  cover  material,  duck.  etc.  Sbeet 
celluloid,  wire,  cable  and  conduit,  bows,  one  man 
top  sets,  curled  hair,  American  and  Berry  body 
and  coach  varnishes,  finishes,  paints  and  enamels. 
Bosch.  Rcmy,  Splitdorf,  New  Departure  and  F.  tr  S. 
bearings,  Remy  coils,  piston  rings,  motor  parts, 
magnetos,  carburetors,  mufflers,  100  Northeast, 
Jeaeo  and  Apple  startera.  spot  lights,  crank  cases, 
gauges,  electric  starters,  batteries,  pumps,  draw 
shafts,  rears,  ball  bearings,  hoods,  fenders,  crank 
shafts,  clutches,  grease  cups,  axle*,  springs,  trans- 
missions, fleering  wheels,  frames,  levers,  tool  seta, 
springs,  leaves,  spark  plugs,  speedometers,  cocks, 
tool  boxes,  spark  coils,  control  levers,  sprockets, 
chains,  brass  tubing,  pipe,  gear  shifts,  crank  shafts 
valves,  switches,  100  Rain-vision  windshields.  150 
radiatora,  500  motor  horns,  trucks,  oval  gas  tanks, 
gasoline  tanks,  tires,  die  cast  bearings,  etc. 

Also  an  enormous  quantity  of  brass,  aluminum 
and  copper  castings,  parts,  and  supplies,  nuts  and 
bolts,  screws,  washers,  rubber  goods,  etc.  A  very 
large  quantity  of  machine  and  rough  eastings,  mo- 
tor castings,  brass  and  copper  scrap,  junk,  oils, 
greases,  supplies,  etc.  Mu  a  large  quantity  of 
tool  steel,  shaftings,  pulleys,  hangers,  trucks,  steel 
tanks,  enameling  ovens,  cranes,  scales,  fire  ex- 
tinguishers, cushions,  etc..  in  fact,  part«  and  sup- 
plies of  every  description. 

Timu  and  Conditions 

Terms  of  sale  strictly  cash.  Positively  no  checks 
will  be  accepted  unless  certified.  All  goods  sold  to 
be  removed  at  the  risk  and  expense  of  purchaser. 
All  merchandise  not  removed  at  time  specified  by 
auctioneers  will  be  re-sold  and  deposit  of  purchaser 
will  be  forfeited  without  further  notice. 


Nothing  will  be  soli  »t  private  sale  at  any  time 
prior  to  date  of  auction  sale  set.  Everything  will 
positively  V-  sold  at  this  vile  withmit  any  rcwrve 
or  restriction.  Sale  will  be  held  at  Waterloo,  Iowa, 
on  Wednesday.  Innuarv  3d.  am!  Thursday.  Unitary 
4th.  1917.  Excellent  loading  facilities.  Trackage 
and  shipping  platform  adjoining  building. 

MICHAEL  TAUBER  &  CO. 

Auctioneers 
317  S.  Market  St.  Chicago,  Illinois 


Pope-Hartford  Parts 

Parts  for  all  models  of  Pope-Hartford 
Pleasure  Cars.  Trucks  and  Public 
Service  cars— made  from  the  original 
drawings  and  patterns,  with  the 
original  tools,  fixtures,  etc. — complete 
stock  always  on  hand,  prompt  and 
satisfactory  service. 

The  Hartford  Motor  Car  Company 

410  Main  Street,  Hartford,  Conn. 


STOCK,  TRANSMISSION 
AND  DIFFERENTIAL 


for  over  100  MAKES  OF  CAR* 

Obsolete,  Orphan  and  Curtvnt  medals,  fleneml  Has 
of  repair  parts  for  old  Maxwell  ears,  at  old  list  price. 

NO  SECOND-HAND  PARTS  OR  JUNK 
OUR  PARTS  ABSOLUTELY  NEW 

DEALER*  A*n  REI'AIRMEJf.  get  our  price 
IM.  and  make  a  profit  on  your  repair  parts 

AUTO  GEAR  at  PARTS  CO. 

Z»5  Marietta  St.,  Atlanta,  Ge. 
M4  lib  An..  N.  Y.        1461  S.  Mitbigan  Asanas.  Chicai*.  HI. 


A  New  128  Page  Catalog 

Just  off  the  Press,  will  be 
sent  you  free  I 


GAINS  IN 

MOTORS 

RADIATORS 

SUPPLIES 

In  Fact,  Every  Uiinj  for  the  Automobile 


AUTOMOBILE  APPLIANCE  CO. 

1438  Michigan  Ava„  Chicago,  III. 

LAST  CALL 

We  have  a  large  assortment  of 
TOURING  BODIES  that  we 
will  close  out  at  very  low  prices. 
W'e  can  fit  most  any  car — prices 
range  from  $10.00  to  $40.00. 
Write  for  particulars. 

The  M  &  M  Company 

Cleveland,  Ohio 

Connecticut  Ignition  Systems 

including  timer,  coil  and  switch  for  Max- 
wells. Chcvrolets  and  Dort  cars,  S6.00. 
25—1916  Maxwell  Winter  tops,  $9500  while 
they  last. 

Splitdorf  mapnetos  Model  X,  $9.00. 
6  Cylinder  Mca  Magnetos.  $15.00. 

Assorted  Hyatt  Roller  BearinRS.  $5-O0. 
4  Cylinder  Kellows  Air  Pumps  Model  "34," 

S6.00. 

Another  lot  of  l'rrst-o-Litc  tanks.  Model 
K.  *r«o;  Model  F.,  $6.00. 

NICHOALDS  COMPANY 
422  Gd.  Rivar  Ave.  Detroit,  Mich. 


Save  75% 

on 

Auto  Parts 


Our  enormous  stock  and  unequalled  facllltlee 
for  shipping  parts  within  24  hours  after  re- 
ceipt or  order  la  our  biggest  asset.  Before 


Spardicine   Auto  Wrecking  Co. 
4760  3d  Avenue,  Bronx.  N.  Y.  City 

WISCONSIN  MOTOR  3  3-4x8 


1  cyl.  cast  en  bloc  with  patent 

aynleiii,  never  used,  guaronteed.  etil 
Itos.  h  Msgnetos,  all  kinds.  Her 

I  to  n  cyl.  single  and  dual  ignition,  all 

ami  low  as  12J. 
Rmr  and  Pram  ails*. 

llmkea  and  hall  bearing  Mods,  low  as  III. 

Itelco  starting  and   genembT  from   Cadillac  1*12 

A -I  stiii  r>r,  roreptete  ton. 
starter,  electric  for  small  motors,  brand  new  with 

flywheel  g**ar  complete  S-~n. 
Kemco  Kleetrlc  atarttr  wlttl  fan  generator,  double 

unit  eyMem.  8  wlr*  almost  new  17.1  00. 

Above  la  only  some  of  the  good  things  we  can 
nffer  *«iu  at  prices  yon  rare  to  pay.  Write  ns  at 
once  for  particulars  m  anything  yon  need.  We 
are  tbt  rnnntry'a  largest  dealers  In  facta, 
•tucks,  job  lets,  sImi  bare  parts  of  all  ' 
over  300  automobiles. 

PROGRESS  AUTO  PARTS  CO. 


S121  Euclid  Ave. 


Cleveland,  Ohio 


MOTORS 


Overland  Mod.  81— 

$7».<H. 

Itcgnl  SO — $00,00 
Kvoeett  :KI    Ills. 00 

r  <?  n  —»«.'■  oo 

limit  Western— 175.00 
Blllrli  17-  »BO.0O 
Peerlc 


KMF  Ml  fr.O.OO 
F:aml«T»  So-  S7.VOO 
Hacubler  Mod. 4 4— (90.01 
Car  101 1— t75.no 
OP— 

IflMN 

Mini.  117  - 

17.". 00       Klaeoll  Wt 
tlcrgdi>ll  M  Volt  Power  Plaut — tPO  on 
JurkmD  40  I'nltrd  Power  Plant— too. 00 
Chn'mer-  K  I'nlt  Tower  Ileal— tloa.on 
King  lull  I'nlt  Power  Plant— tt.10.00 
Islington  ll'U  t'Dlt  Power  Plant     tlAO  .00 
Auliarn  lltltl  I'nit  Power  Plant—  I17fi.no 

All  Motors  guaranteed  In  gnod  shape 
HKPAIRS 
We  bare  theni  fcr  iwisl  mnki- 
We  tare  yoo  50  to  751 
Money  Refunded  on  Goods  not  Hatlefactory 
AITO  WRKCKIXfi  CO. 
We  Tear  'em  op  and  sell  the  pieces 
IMtbj  at  Oak  Knasaa  City,  Mo. 


AUTOMOBILE  PARTS 

SAVE  50%  AND  MORE 

WE  HAVE  PAIITH  POR  MOST  AIL  STANDARD 
MARKS  (IP  CARS.    WRITE  18  YOUR  NEEDH 
K  II  F  30  Krll  Megata  1»<i9  to  IBM 

Maiweiis  Q  P.K.OaAA  Cadillac  loon  to  1st! 
Orerlawl,  SR.  42.  fit  Mitchell  1907  to  MIS 

Packard  1906  to  1009  Plandsrs  80  Warren  SO 
Henry  a  Franklin  Cnle  30  Hnd»ori  20 

Balrk,  10.  17.  Ill  A  25       CI.IDK  Stnddsrd  Inytoo 
Kngliies.  Cienrs.  Bearings.  Alien.  Crank  Shane,  Cyl- 
in't»-rw.  TranNU]l»«loDa.   llnhs.   Wheels  for  Boat  any 
make  of  car.    We  will  trade  engines  wltb  you. 

AUTO  PARTS  CO. 
4120  Olive  Xtreet  St.  I.oale,  Mo. 

No  connections  wltb  any  other  Auto  Parts  Co.'*. 

One  Man  Mohair  Touring  Car  Top,  $25.50 
One  Man  Mohair  Roadtter  Top,  16.25 


i:of>f  curtains  and  all  parts  for  tops: 
prlcee. 

Ilndinlor  Cover  $1.2:.    Hood  Cover  S 1 . 2-*> 

Stream  Hue  hood  and  radiator  shell  to 

tit  any  Knrd   tlO.SO 

frown  Ferule™  to  lit  any  Kord   12.!>l> 

Comnier<-1jil    nnd    Camp    Trailers.  Tourlnit 
••ar.  KoadJiter  and  delivery  Bodien. 
Send  for  Catalog;     All  OothIm  ituiinintee-t 
Quirk  BhlpiiientR.    Money  hack  If  not  natianed. 

ACCESSORY  MFG.  CO. 


4t'>-s  Kt-iilutkv  Ave,. 


Iniilnmipuli.t,  Irid 


G-E-A-R-S 

For  Trantmitttont  and  Dttferrnlialt 

Write  oiir  *jil.-^  ile|«rtiiM<i»t  Baaat  y„nr  reqniremertl.. 
Hannfaelorrra  fur  thr  Traed 

SERVICE  GEAR  &  MACHINE  CO. 


I'lenoe    mention   The    Automobile    when    writlne   to   Ad  vert  Iftera 
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STODDARD 
DAYTON  PARTS 

DAYTON  AUTO  REPAIR  CO. 

355  West  52d  Street  Now  York  City 

ALL  TYPE8  OF  BEARINOS 
The  New  Departure  Service  Stations 

THE  G WILLIAM  COMPANY 

Engineer*—  Specialists  In  Bearing" 
Bearing*  for  Orphan  Cara 

New  York.  2  Columbus  Circle  (Hth  St.  at 
Rrondway) 
Philadelphia,  1314  Arch  St. 


ARTS 


P 

i  FOR  ALL  MAKES  OF  CARS 
™  ALWAYS  ON  HAND 

We  can  nil  your  orders  promptly,  Requlre- 
quIremenLs  for  any  make  of  car  supplied. 
EDWARD'S  GARAGE 
laVwerd  GSTaoagh) 
285.287  Morris  Ave.TN.  Y.  City. 
 Near  138th  St.  and  3rd  Ave.  

GUARANTEED  PARTS 

at  1-2  List  Price 

Packard  SO-OS  to  '11.  Mere*  4*6  eyl.  'OS  to  'li. 
Cadillac  4  eyl   10  to  '14.    Itiilck.  all  models. 

BOSCH  MAG!lKTOS 
All  typee  of  slightly  used  magnetos  at 
Guarantee  tbem  right.  Your 
mourr  back. 

E.   W.    -  (1    M'l  Hs 

«T  Stanhope  St.  Boston.  Haas. 

^-R-I-N-G^S 

We  make  and  repair  sprlmca  for  all  cars  and 
trucks.  Special  scientifically  heat-treated. 
Hlshcat  grade.  Write  and  tell  us  what  you 
need  and  get  our  prices.    Quick  shipment 

TROY  SPRING  WORKS 

2H  Conftre—  St.  Troy.  N.  Y. 

FOR  SALE 

20  to  30  Fire  P  asserts; er  Touring  Car 


Brand  new.  leather  upholstery,  also  a  few  roadster 
bodies.  Tbe-w  bodies  are  audi*  which  were  left  on 
our  banda  after  completing  all  our  pleasure  car 
Will  sell  rerr  cheaply,  either  atoxic  or  mora. 

I  furnished  OB  request.  Address  : 
Vehicle  Co..  Rockesler.  N.  Y. 


MY  PRICES  ARE  RIGHT 

second-hand  motors  for  erery  make  of  car 
for  $25.00  and  op. 
We  also  onrry  a  complete  line  of 
Cylinders  n  $11.00  each 
Crank  -hafts  a  $1000  earb 
Hear  Ends  «  $LT,.<wj  each  and  op 
No  matter  what  yoo  need,  let  i»  quote  you  a  price 
that  will  eare  yoo  from  US'*,  to  tOK. 

The  Guy  tnto  Exchanger 
Montclalr,  N.  J. 

RIMS—  ALL  SEW  AND  OLD  TYPES 
and  parte  for  all  makea  of  rime.    Get  my  prices  oo 
spare  rlma.  locking  runs,  aide  rings,  foe  soy  make 
of  car.    Quick  aer-rlie.    Tree  rim  Information. 

Was.  P.  Kaatner 
»t!5  Michigan  Are.  Cblcago.  111. 

ALL  RKPAIK  PARTS  FOR  OI,D 


pleta  Cyllo'lera.  Bear  A  ties.  Trenanilaeloss,  Carton, 
retora  and  Magnetos.    WrIU  oa  Drat. 
DOl'GHERTY    THE    PARTS  EXPERT 
IMS  So.  lath  St.,  Philadelphia 

R  ARTS 

Wa  base  oa  band  s  mlaeellaoeooe  lot  of  PARTS  for 
eeary  make  of  ear. 
THE  AUTO  PARTS  CO. 


REPAIR  American  llndrralnr 

osBTsi  1""    Motor  Service, 

fr"*JL*"  shaft  Motor  Co.  De 

TOR  Motor  Co.  .<■  L.  P.  C. 

404  M^sa're  moto»  pAw^  «s 

AUTO  AST)  TRUCK 
Beballt  and  Repaired.    Quick  I 
All  Make*  of  Rime. 
Wire  Wheels  Bepalred. 
Chlcnsro  Wheel  A  Rim  Co. 
1312  Indiana  A»e..  Chicago.  III. 


for 
Sum  mar 


IE  YOU  ARE  LOOKING 

la  SUPPLIES  and  PARTS,  get  our 


1H27 


K.  C.  AUTO  PARTS  CO. 

St.  Kansas  City.  Mo. 

AUTO   ENGINES  AND  MAGNETOS 
Franklin  0,  ftiU.OO.      Stoddard  Dayton  Kid,  $75.00 
Rett,  145.00    B.M.F..  $46.00    Pierce  Arrow.  $00  00 
H.C.H.,  fns.00 
All  types  Notch  Magnetos,  S2O.0O  ai> 
JOHNSTON 
Wcat  Knil  Pittsburgh.  Ps. 


SAVE  MONEY  ON  YOUR  PARTS 
Parte  for  all  makea  of  cara  aoW  at  ose-quarter  the 
original  price.    Buyers  of  sll  makea  of  wrecked  ears 
In  any  condition.    It  will  pay  you  to  Investigate. 

Torkvllle  Anto  vVrecklnK  Co. 
f.02  B.  Mth  8t.  W.  T.  City 

CYLINDERS  glt> 
8toddard  Dayton.  Overland.  Marlon,  8tudebaker- 
Garford 

Crankshafts,  ficara  and  other  porta. 
H.  G.  McCrery 
1T22  Fnlrmoont  Are.  Phllsdelphla.  Ps. 


HIGHEST  PRICKS  PAID  FOR  USED  CARS 
In  sny  condition.  Parte  bought  and  sold — Magnetos. 
Carburetor*.  KadUtors.  Tanks.  Fenders.  Bod  lea  and 
Harta.  Parla  also  for  aaarmhlod  cara.  ByaD, 
O/jecus  Bird,  and  Kitting  St..  Wlnfleld.  Long  lalanil. 
-V.  T.    Tel,  Newt«n  1*44. 


1017  Ford  Tonrlsg  Rodlrs 

new  and  unused,  complete  with  top.  top  boot,  wind- 
shield,  mala,  flonr  bosrda.  $50.00;  Lamps  last  of  51, 
$7.50:  Wbeela  (aet  of  4).  14.00:  Rear  Crown  Fen- 
dera  ipslr).  $.1.00.  F.  O.  B.  Chicago. 

LONDON  A VTtl  St  PPL Y  CO. 
2S40  ttahaah  Are.  Chlrnso 


ARAMS  TRUCKS.  MARION. 
PARTS  AMERICAN  UNDERSLUNG. 

RIDER -LEWIS.  N  YIIK.Kt.. 
WAVKRI.Y  ELECTRIC 
Y.  A.  I  "SC. AkKK  COMPANT 
CataJega  Free  Indianapolis.  Ind. 

ATTENTION— FORD  OWNERS 
Valves  gronnd  sod  cartoon  cleaned  12.00. 
All  work  guaranteed. 
Ford  Service  Co. 


Ford  Service  Co. 

spi^T.isT*'?iiiH-™f St..  Pbiia 


...  Pa. 


MAGNETO  SPECIAL 

Beach  D.  Single  or  Deal,  4  or  a.  $20.00  mcto. 

Auto  Ensrtnca 
Rolck  28  with  transmission  $I2S.00.    Hupp  20  with 
transmission   $41,00.     Pierce  Arrow    $00.00,  M,ti 
$15.00.     Speedwell  $75  00.     R.  C.  H.,  new,  $85.00 
Johnston.  West  End,  Ptttshsrfh.  Ps. 


Rebuilding  and  Repairing 

Cylinder  Grinding 
Pistons  and  Rings 

LARGEST  BECAUSE  BEST 

Send  for  Price  List 

Houpert  Machine  Company 

381  West  52nd  Street 
New  York.  N.  Y. 

CYLINDER  GRINDING 

Special  Light  Alloy  Pistons 

Our  special  facilities  enable  vis 
to  do  highest  grade  work. 

Over  225  Piston  Patterns 

AUTO  ENGINE  WORKS 

St.  Paul  Minn. 


MECHANICAL  EQUIPMENT 

For  the  Garage  Is  Our  Specialty 

Northern  Cylinder  Grinder.    Valve  Seat 
Reamers.    Valve  Grinders.    Valve  Refac- 
ing  Tools.    Engine  Utiles.    Drill  Presses. 
Air  Compressors.    Chain  Blocks 
Send  for  catalogue 

NORTHERN  MACHINERY  COMPANY 


503  South 
MINNEAPOLIS 


Street 

MINNESOTA 


AAA  SCORED  CYLINDERS 

"•paired  by  patent  electric  process.    Filled  with  s 
slleer  sad  nickel  alloy.  - 
or  enlarging  of 


L.  LAWRENCE  &  CO. 

8  Mf-Usa  Aee.  292  Iialsey  8t 

»S  Aft..  " 


CYLINDERS 
Rebored  and  Ground 

with  apectal  equipment  anuria*  ab. 

NEW  PlSToN* 
Cast  Iron  ami  .-naguallte  alui 
PISTON  RINGS 
Illgb  compreaalnn  and  plain. 

gea  Rea* 


Chargca 


onable  Pr 


AUTOMOBILE 

MECHANICS 

TO  REPAIR  YOCn  AUTOMOBILK 
Send  lonr  Broken  Parts  to  Vs.  We  can 
Match  Them  at  Less  Than  H  Original 
Coat.  All  stakes  carburetor.,  magnetos,  bodies. 
Porta  for  .All  Kinds  ot  Cnra.  Sprlngi. 
Wheela.  Bhtvk  Ahaorbera.  Lamna,  Cuahlon*.  Oaa 
Tanka,  <ien#rat,:.ra,  Mufllera.  \A  e  Hare  Then 
for  SI. int.  Write  ua.  BATTLER 
1*01  Spring  Gardes  St.  Philadelphia.  Pa 

ALUMINITE  PISTONS 

Alumlnlta  Platona  will  pot  ali-cjllnder  smoothness 
Into  a  foor-cyllnder  laalar,  glee  more  power  and 
quicker  getaway.  In  aaklng  prices,  atata  make, 
modal  and  year.  EXPERT  MOTOR  UUILD1NO  - 
Platon  Rings,  Cylinder  firlndlna;,  also 
I'latoa  Pine,  Alnmlnlte  Conarctlag 
Rods  and  Raclaar  Motors. 

GREEN  ENGINEERING  CO., 


MODERN  AUTO  REPAIR 

AND  RECONSTRUCTION  CO. 

44W1  to  4011  Oltwe  St.  St. 


CYLINDERS  REBORED 


alp  with  our  Eclipse 

"  a 


We  rehare  Cylinders  sad 
rings  snd  eitrs  high 
correct  at  and  glrlag  ex 
airs  ss  s  trial.    Prices  tntereatlng. 

HOPE  MACHINE  COMPANY 

Hfra.  Ecllaee  Platen  Rlnare 

2310  N. 


CYLINDE! 

Includlna  new  plstona  and  rings,  $T  to  111  per 
cylinder.    General  overhauling:  and  repairing;. 

WELDING 

Cyllndera.  crankcases  and  crankshafts  welded 

STERLING  ENGINE  COMPANY 
331  S.  Clinton  Street  Chicago.  III. 

WE    HEGRIMI.  CVLIKnRHS 

nirnl.b  nur  heat-treated  piston  rlnra  and 
Plrat  rla<«  equipment;  15  years' 
fcr  our  iiri.ee. 

>rt  Platon 


CYLINDER  GRINDING 

We  make  new  pl.tona.  rlnga  and 
crank.bafu.     n  :.i    equipped   Mai ' 


llydrsullc  Pr.t*.. 

anted.    H.  S.  Anderson  Auto  . 

21»  X   Sheridan  Are..  Pittsburgh.  Ps 


^ill- 
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CYLINDERS  REGROUND 

ALUMINUM  ALLOY  1 


Will  Increeao  epeed  and  power,  reduce  ''t,r*t|'1"  *"'' 
eliminate  carbon  trouble.  We  ara  the  flnt  In  £'* 
York  to  offer  thee*  nletona  to  niotoriMU.  Get 
our  prices  on  mrrliKllns  cylinder*  and 
for  ALI'MIXIM  ALLOY  PISTONS. 

OvtrtiMt  PUt (mi,  }Hms,  m»t»  one  ilBaMnoe. 

PRECISION  AUTO  PARTS  CO. 

344  Went  sjtt  3lrc*t  New  fork  City 

CYLINDERS  REGROUND 

Including  new  pistons  and  rings  for  IS  to  $10 
per  cylinder,  we  also  can  furnish  Aluminum 
Alloy  or  Light  semi-steel  pistons  at  alight 
advance  above  cast  Iron. 

Manufacturers  of  Pistons 

CROWN  MACHINE 

Crown  Point 


Indiana 


AIlTfi  Bodice  and  Kfltilpment.  Topi-  Kxpert 
nv  1        mecbanlra.    Dead  atorngo. 

All  work  «uaraat»e<1     Let  u.  estimate. 
JOHN  J.  WAIIIIEN 

rformerly  with  Healy  *  Co  l 
Tel.  Col.  SOW  307-308  W.  d?th  St..  New  lorfc 


KUKKU  CYLINUERS 
Repaired  by  a  mechanical  nroceaa^  no  heat  or  elec- 
tricity lifted.    Cae  aaroe  iitetonx. 
rally  elnre  1605.     Get  oor  prU... 
sruarantee.1.      Cobb  Maphlae 
Detroit  Are..  CleTctand.  Ohio. 


irocesa.  do  heat  or  elec- 
on*.    Dolns  this  eorceas- 
prlee.  act-     All  work 
nine-    Works,  21)33 


CYLINDERS  IlKfSROliajD 
Ank  nmVl*UH e*ip.rt  Mfar.  Co.. 


Hi  Ijrk  St. 


BofTalo,  N.  T. 


CYLINDERS  HI,  i.  it.  .1  mi 
by  too  beet  and  moat  accurate  machinery  arid  sited 
with  MVCadden  Ll.ut  (!r.y  Iron  10.1^  llxhtcr  platoo, 
and  leaklew  rlnaa.    81i  cylinder  afncUncy  la  a  four 


cylinder  motor 


bine  Works 

,  Hlnn. 


I  FORD  REPAIRING  OUR  SPECIALTY 

c.uaranteed  work.     Lowest  prices  end  Immediate 

rrlce.    Let  a.  prore  It  on  yonr  next  repair  job. 
Telephone  "Circle  17W"  or  writ. 


N. 

136  West 


Tires 


TIRES 

Akron  Tires  at  Cut  Prices 

Ton  must  know  what  Akron  Tlrea  are, 
if  not  It  Is  time?  too  did.  We  are  now 
offrrlnK  them  lit  extremely  Iott  prices. 
Bend  In  your  orders)  at  one*. 

■1B«  Plain   Non-Skid  Tabea 

xh  -  «  an.an        ....  »ij*o 

to  x  3   a.nn        »«.7B  1.90 

ao  1  «vi    rt-OR        7. no  a.in 

a*  J  -I  (Z   8.MB  9.76  a  J»B 

31  I  4 ........  -  .   1»«MS         lO.UO  2  <»B 

R;S    o.ob       io.ob  s.ao 

36  x  4  .  10.011  17.00  3.3H 

•tn  x  4U  13. Off         18.9B  4.10 

55  *  j„ . . . . i b.os    i «.os  s.oa 
AKRON  TIRE  CO.,  Inc. 

Antborlxed  Capital.  S3O0 .000,00 
1789  Broadway.  Corner  58th  Strsel,  New  York 
Tel.  Columbus  9441  

Best  Rebuilt  Tires 


At  H  Price 


Will    linn   ."V.OOO   Wiles  and  >ojy 
'Itese  ties 
»f  fabric:  ther 
■re  renal 


:un    .'..inrvF    niir.    miiu  ...... 

e  of  doohl*  thickness  and  bat.  12  pltea 
refore  no  onnrtnre..  no  bloweuta.  they 
y  our  •  pedal  pruce-e.  ToleeaLxed  md 


 lit  by 

doable  tn'Ble<l. 
S0l3  ..I1M>  32x3*.  .83.7S  34x4. 
SSii..  B.I0  S8x«....  7.80  34x4. 
Rend  iletoelt  for  each  tier  ordered,  and 
«l  the  .If.  balance  0.  O.  D. 


.17.76 
9.00 
re  will 


(  HirAfil)  P.  T. 
1XS3-37  Wnhaah  Are. 


CO..  Mfre. 

Chlraao 


A  DIG  SAVING  lit 

TIRES-TUBES 

Freak  Selected  Slock— Standard 
l.naranteed 

Now  New 
Tin*  Tulies 

28,3   IllIKi  ll.» 

J  "" 
2 

II  .0 

J  .  '.I  I 


_0xS.. 

:ui»:i  ||... 

81»3>»... 

:ij»:ivi.  . 
:i«.:iji... 

»l«4  

:w»4  


fl.no 

Is 

h  :m 

V  00 

«.rn> 

in  73 
11  7.1 
1  J  Ml 
13 


2.H 
2.  (Ml 

a  m 

3.23 


20.W  »20 
For  !«on-Skld  add  lO to  All  Prices. 
Ipeclal  llarstalns  In  HUiclitly  tsed  Tlrri 


3u>:i  s . 

3U.IS- 

;i2»»v,- 
Mtati 

iw... 


taxi 
:i4»4 


I'.nl 
Tlt« 

*•■:  :.•> 

4.25 
5  J  . 

r.  r.«i 

8.23 
7.«<l 

7.23 

7.;.-. 


r.-.i 
1 1 1  -  - 
•1.3C 
1.49 
IM 
1.30 
l.oft 
i  nn 
l.i» 
1  70 
1  70 


rued 
llrea 

35x4  if.M 

sail  7. so 

34x4 
sr.ii  , 
3rt»  I  S . 
3711'n. 
S3l3. . . 
38x3 . .  . 
S7l.-. . 


Ted  C   O.D.^  auWeci  to 


14111  MIc 


AIR  Jk  SIPPLY  CO., 
Ave..  Chicago,  III. 


TIRES 


st  the  followlnit  prlcee: 
Non- 

Plain       Skid  Plain 
28lS  f  3  K«    $  (l.r.7     34i4  S13.14  t 

30x3   IS.21      «  »«       34xH4...  ln.uS 

UOl.-lH...  7  Ml  H.»2  33x4^...  1«72 
32X3M,...     »<>»      10,17     SBxIUj...  18»3 

32x4   12.33      1II.S3     37x3   23.43 

33x4   1200  14.IO 

Hcnd  10'i  wllb  order,  balanca  C.  0.  D. 
Inspection. 

THE  OHIO 
GUARANTY  TIRE  4%  RUBBER  CO. 

BSIO  Euclid  A  vena. 


.Son- 
SkU 
14.73 

20. in 

20 .87 
21,21 
J8.2S 

to 


Tlie  (juallty  and  prlcr  of  our  tires  make  mo- 
toring- a  comparative  pleasure. 
By  writing  us  now  we  can  save  you  almost 
Mlty  p«r  cent. 

We  have  one  of  the  most  complete  stocka  of 
new  and  slightly  used  tires. 

THIS  WEEK'S  SPECIAL 

NEW  30x3  N.  S  «a.8i 

Many  other  like  bargains. 
Write  for  your  nceda. 

Auto  Sales  &  Parts  Company 

1602  S,  Michigan  Ave.  Chicago 


DOUBLE  SERV1CR  TIRES 
Guaranteed  S&OO  Miles 
Plala    Tubes        Snw  Plain  Tabes 

....tt.OO    12.01        3«x4  10.00  $3.h0 

MxS  if  S.OO      2.40        34x4  H  10.00  4.00 

SSx4..   8.00      3.43        Ml)  11.00      &  43 

31,4    8.00     3.00        37x5  11. 00  5.88 

Non-skid  Tires,  sll  sixes.  11.00  Bitri. 
State  If  Q.  D,  atratxbt  besd  or  cllnrber  ty[*. 
10%  Deposit  required  «B  all  0.  O  D.  oriera. 
Oliconnt  of  5%  when  raah  sccemcanlea  unter. 
I.  JaaTeaa,  1818J  rifth  Are..  N-w  Turk. 


NEW  BLEMISHED  TIRE  BARGAINS 

(SJSOO-Wlle  Onarsstrej 

30x3   I«  00         84x4  111.80 

S0i3H  7.30        Ms*   17.00 

Wa  Double  Tread  yonr  old  tlrea  and  connotes  per 
feet  antlafadlol)-    01re  oa  a  trial. 
30x3  |4.00  _  SOlJH 


34x4  $4.00 

Eiti 


Non-Skid  10« 
IXEEDA 
■Mi  Ilnlsey  St. 


CO. 

Newark,  Jf.  J. 


ACORX  TIRE  CO..  INC 

1847  Mlrhlgaa  Are., 
Cairatro.  in. 


FORD   SIZE  TIRES 

30x3  Vi  Non  Skid,  First  Cranio 

Mileage  Guarantee  Re  moved 

—$6.50  EACH— 

JANDORF  AUTOMOBILE  CO. 
1 7411-3    Broadway,    303    W.    B8>tk  St., 
Hew  York  City  

FORD   SIZE  TIRES 

80x3  H  non  skid 

ST.  SO 

Thrae   Tlrea   were   orlarlnally  iruraa- 
teed  for  7SOO  miles— oil  rlrata— 18%  de- 
posit on  nil  C.tl.D.  ordera 
Write  for  Uccklet 

Linootn  Tire  4%  Rubber  Company 
2ff4-e  Malsey  Street  Newark.  W.  J. 

Rednce  Yonr  Tire  Bills  by  nalaf  nor 
DOI8LB   TREAII  TIRES 

30  x  3H  84.00       34  I  4  W  00 

88  x  4H  810.00 

Write  for  lllaatrated  Catalocne  and  Price  List  to 
B.  LI  ben  *  Co..  201  W.  81th  St..  New  York. 


Magneto  —  Service  Stations 


MAGNETOS  AND  COILS 

CldTTDir  Starting  Systems 
ElLLLlKIV   Lighting  Systems 

Adjusted  and  Repaired 

Wa  rewind  and  rebuild  ANY  MAKE  of 
electric  starting  and  lighting  apparatus. 

We  have  in  stock  Bruahea  for  all  makea 
of  Generators  and  Starters. 


ELECTRIC  POWER  MAINTENANCE  CO. 
1101-1107  Monroe  St.,  Toledo,  O. 


MAGNETOS 

S  Bosch  (High  Tension).  110.00  to  840.00 

P Bosch  (Dual  Systems),  $20.00  to  $60.00 
Klsemann  (Low  Tension  with  Coll).  $15, 04 
87  Klsemann  (High  Tension),  $10  to  $45.00 
~  Itemy  (with  Coll).  $20  'io 
C  Sptltdnrf  (with  Coll).  $15.00  to  $30.00 
|   1'AltTH  FOR.  ALL  MAGNETOS 
J   ALWAYS  IN  STOCK 
A  WE  REPAIR  8TARTRR— MOTORS 
P  GENERATORS— MAONETOS 
L,  In  fact  anything  In  the  Ignition  Una. 

MEINERT  MAGNETO  SPECIALTY  CO. 


MAGNETOS 

Bosch  DC4.  DR4.  Single  tgH.,  S2S;  D4.  $18; 
DR6,  $80;  D6.  Dual  with  Coll,  $40:  Bosch 
Colls,  $12:  BpUtdorf  Round  Triple  Colls,  $8; 
Remy.  Michigan.  Brlgga  CoIU.  $4:  Simons 


4  cyl..  high  tension.  $18. 

HERBERT  AUC0CK 


M-A-G-N-E-T-O-S 

Expert  repairing  on  all  makes  of  Magnetos, 
Coils,  Scit-Starters  and  Generators. 
Armature  winding  a  specialty.    Parts  for 
all  makes  carried  in  stock. 

MAGNETO   SALES  COMPANY 

1777  Broadway  New  York  City 

D  E  L  C  O 


ataarnetos.    Starters    and  (leaeratora 

•real ally  repaired  by  expert*.     Factory  parte  carried 
In  stock.    Serrlca  Rtail.  n  fur  Bljnr  and  North  Eaat 
apparatus  and  U.  8.  L. 
Kinds  M. 

217  221   lows  St. 


ballerle- 
rins  Co. 

DaTeut<irt.  Iowa 
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TURN  OVER 


MANUFACTURERS! 

The  odd  parts  and 
material  of  all  kinds 
left  over  from  this  and 
maybe  previous  years 
manufacturing  can  be 
quickly  turned  into 
cash — through  the 

Clearing  House 
Advertising  Columns 

of 

Automobile 

No  lot  too  small  nor 
too  big  to  clear  up. 

Send  us  a  list  of  your 
odds  and  ends  and 
without  in  any  way  ob- 
ligating you  we  will 
submit  a  specimen 
Clearing  House  ad- 
vertisement along 
with  advertising 
rates. 

FOR  A 

Quick  Turn  Over 


ADDRESS: 


The  Class  Journal  Co. 


239  West  39th  St. 


Supplies  and  Accessories 

WORLD'S  LARGEST  SUPPLY  HOUSE 

u 


Our  atwk  nt  nipiillca  am 
largest  Id  lb*  world.  We  can  mpplj  Jou  with  crerj 
tblni  fan  need  at  pricea  that  are  away  below  what 
7<m  are  paying. 

St romb lf|  anct  Schebli 
•print*,  tranamiaalona, 
bodlea.  radiator*,  etaarina; 


Money  cheerfully  refunded  on  korihlnj  that  In 

Our  I'ltlCE  WRECKKR  catalogue  contain*  S.000 
bl«  tiarttalna—  GET  A  COPT. 

TIMES  SQUARE  AUTOMOBILE  CO. 

Largrat  Automobile  Konjilr  Honae  In  the  World. 

STORAGE  BATTERIES 

For  nil  purposes  for  all  cars.  Everything 
electrical  for  nil  cars. 
General  Laid  Battery  A  Electric  Co. 
1675  Broadway,  New  York  City 


Par  w  ir.rrr  Driving 


frost n 

KING 


ADIATOR 


PROTECTOR 
Pr*T*eta  radiator  from  frrv*in.\     8area  gaaollne— 

Correct*  winter  troul.lea.  Keeim  drlrrr  warm.  Way 
aa*  d»w.[.«|,  r«.  cardboard  or  oilier  tinalgbtly  com* 
laatead  of  thla  attraetlye  metal  •Mod*  Aillnatable 
and  ca«y  to  attacb  or  detacb.  Trice  M-»m.  A*k 
yoajr  dealer  or  Strom  Machinery-  Co.,  M 
Mg  HI..  BraaHy.  N.  T.  

MONOt.lt  AND  INITIALS 

Drralromanln  Trnnafrr  Inltlnla  and  oiodo- 
arama.    Yimi  a|i|ily  them  or,  aiitoeiobllea  while  they 

wait;  coat  IV   each;  hrolit.  ll.aK  on  I1..-.0  lob ;  free 

uept.  3,  Macara  BMj  .  Newark,  N.  J, 


Schools 

THE  STEWART 
AUTOMOBILE  SCHOOL 

teaches  you  thoroughly  everything 
you  should  know  about  an  automobile 
— how  to  run  one — how  to  repair  one 
—how  to  find  trouble  and  cure  it. 

Various  parts  of  different  makes  are 
used  in  actual  demonstration.  We  re- 
quire every  student  to  do  the  work 
personally  and  educate  his  hands,  cars 
and  eyes,  as  well  as  his  mind. 

Day  and  Evening  Classes 

STEWART  AUTOMOBILE  SCHOOL 
225  West  57th  St.  New  York 

AT  BROADWAY 

LEARN  HOW 

to  drlre  your  own  car  and  bow  to  repair  It  In  the 
beat  equipped  Automobile  School  In  the  t  filled  Ntatea. 
A  thorough  coorne  of  InNtrtirtlnn  for  owner*  and  men 
dextrine  to  enter  the  automobile  Industry  aa  cUanf- 
feura,  repairmen  or  mechanic*,  Satisfaction  run  ran- 
teed.     Write   for   free  booklet. 

Weal  Mile  V.  M.  ('.  A.  Automobile  Drhool 

.'121  Weat  .*>7th  Nt.,  New  York 


Kit  BOOK  l,ET 

"How   to   Stjcreed   ID   the   AolnimiblSe  llimlneaa."  on 

application  Sio.iMin  equipment — eia-tit  InMnirtor* — 
actuitl  work,  rri-nlrlni:  nnd  drtrlne-  Day  anil  even- 
Inc  ehsaacii.  (ireer  College  of  Motnrlnar, 
H.'.IJ  Walm-li  Are..  Chl-agu. 

I.I-.AIIN   TIIK    tl  Til    III  M>KMS 

We  aaaea  by  a-  tunl  experience,  Including  drMne  lileh 
|«.w.rnl  car-.  Machine  -Imp  practice.  n—cmhlliig. 
tin*  rei'iilrlu*.  etc    l.»te-t  ear-  am]  npplltttir««,  foot) 

2332 


THE  AUTOMOBILE 

Manufacturers' 

Opportunities 


WANTED 

CHASSIS  BUILT 

TO  ORDER 

Australian  wishes  to  get  in 
touch  with  American  firm  who 
would  build  him  one  very 
small  four-cylinder  chassis  of 
good  finality  stock  compo- 
nents, to  weigh  about  850  lb. 
If  first  chassis  approved  a  first 
order  for  one  thousand  and 
further  orders  would  follow. 
Address  reply  attention  Engi- 
neering Kditor  THE  AUTO- 
MOBILE. 

WANTED — ON  COMMISSION 

Manufacturer*'  ||nea  which  sell  automobile*, 
nwt^mblcr*.  and  accessory  mfm.  In  Detroit 
and  vicinity.  Have  ample  capital  and  an 
organization.  Banking  refereneea.  Deaire 
business  of  large  volume.  Will  consider  only 
strong  and  reliable  firm*. 

ox  A  922.  care  of  Tho 


Help  &  Situations  Wanted 

Accessory  Salesmen 

to  tell  at  side  line  on  a  strictly  commission 
basis,  excepting  on  Pacific  Coast  and  S.  \V„ 
an  unguaranteed  line  of  automobile  casing*, 
inner  rubes  and  reliners.  The  only  line 
■old  on  a  basis  of  actual  manufacturing 
costs.  An  unusual  price  proposition.  Ad- 
dress P.  O.  Box  No.  67,  Morrisville.  Pa. 

EXECUTIVE 

Fellow  A.  I.  E.  E. 
F.  L,  etc..  w|  " 

and  technical  training:,  desires  position  aa 
executive,  manager,  or  on  organization  work, 
familiar  with  shop  practice,  coat  and  pro- 
ductive system,  and  sales  engineering:  wide 
experience  in  operation  of  power  wagons. 
nl*o  in  their  design,  construction,  and  pur- 
chaw,  Address  Box  B1J2,  care  of  The  Auto- 
mohtle. 

WANTED 

2  Flrat-rlaaa  la  r  oaf  men 
I    Flrat-rlaaa   detail  man 

Men  irltb  technical  education  and  automobile  draftlnc 
emicrlence  preferred.  Apply  In  writlna  siring;  fnll 
particular-  reirerilltuj  age.  eipertcncc,  education  and 
•alary  expected,  to 

t  hief  Rnarlaerr 
Mercer  Automobile  Company 


Storage  and  Shipping 


\\  TOWOHII  R« 
llO\Kli  FOR  EXI'OItT 

IMIvrml   tu  all   ntcuinidlln  M«r«   and  rallrnail- 

%'■■«-  v.irk.  Hmokiyn  and  Near  Joner. 

\r«    York    ('ratlins;   4t    Forwanllnx  t 

I'd.  lirccter  11117  5S3-2S  W.  STtb  St.,  N. 


Automobile*    Boxed  for  Export 

HHMM  r.  uriffix  «  co..  ixr.. 

H3-H.'.  Varlik  St. 


New  Vork  rit> 


New  York  City  XZ^"^"" 

Please    mention    The    A  n  t  out  oh  lie    when    writing;    lo  Advertisers 


v.  nit  tin  a-  «o>  co. 

Trnrklnc  niel  ft-irate     AatniiMibllea  ami 
Nl.ireil.    Anlixmiblleii  Imx<<0  for  F.»|»irl 

W...I  .Wlb  Street  Xe»  York 
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Cars  for  Salle — Wanted 


Math  e  son 

Cars  and  Repairs  Part* 

F.  Metheaon      Wilke.-B.rre,  pa. 


"[Tie  (bearing  J-Jouse 

Patents  and  Patent 
Attorneys 


!>7 


Busirtess  Opportunities 


ELECTRIC  AUTOMOBILE 

Light  delivery  type,  (air  condition,  bat- 
tone*  in  hrat-daaa  »hape.  For  rale.  Will 
•ell  for  any  reasonable  price. 

THE  FLE1SCHMANN  CO. 
701  Wathinfton  St.,  New  York  CHy 


Carbureters 

ALL  SEASON'S  RECORDS 

made  with 

SCHEBLER  EQUIPMENT 

Why  not  lirt  a  ftrlieuler  MurM  It  Cnrl-tirvter  fi.r 
your  mr?    triir  caolianice  rn>l>o-itlo»  tnakea  It  »«»jr. 

J.  C.  NICHOLS 

lllreet  Factory  Dl.trlbutor 
1673  Broadway  Niw  York 

SLIGHTLY   I'SED   CAIIHI  RRTOH* 

tStnunbrnc.  ItnvOeld  aud  Model  L  S.  h.  bkr  In  marly 
all  .In**,  IN  eaeli,  Con.H1l.io  Kuamoier.1.  Term. 
C.  O.  U.  or  rn.h  with  order.  When  ca*l»  a-....in- 
paaloo  order  fjtkt*  an-  .hliiped  preiaid.  Ilrnry 
A.  Currier,  Harmony  SI..  Halom.  Mam. 


Mr.  CVarlu  ladu  *i  C.  link*.  Ltd.,  EmUi,  Eaffcwd. 

1%  |ir>'|<irv<l  l»  fell  11"'  Aui.rUuu  T'«t*nt»  soil  HirM. 
nf  hl»  I'arburvt.ir*.  Any  ooe  vur<'lin.tnje  luein?  rlvlit. 
'an  I ■«! 1 1*1  tj|.  i|tilrtlv  In  Aairrtrn  an  .u.-i'e..rul  u 
bu>ln«^5  u.  m  eiirrled  <?n  In  KniHiittd  l*ulent-i  en 
.let  ».f  M.ifi.r  f  ..  I.-  ami  i:ur  rurt.nr..t..r*  for  Petrol, 
Ciirliureh  r-»  fur  I'lirurttn  ami  lleovy  Kiiel.  f..r  t'nr. 
ulul  Tr.uk.-  ll.tt.-r  rv.ull.  ..l.tiiliu.l  Itiiiu  trim,  bqi 
iitli»-r«.  Winner  of  (li.-  Eniiil.h  '  •Mnli.lfiietnrer. 
1  riri.l.j  •"  nml  tai,*t  r.ii.riU.     l'ri.e.  fui.tMaJ  f..r  tlie 

rt.tlrv  liil.r.-l  iiinl  rur.if  Im|<r»v  iUm.     A  .-.Mulii 

fortune  |..r  o  live  imniif;i.  lur-r  C.'V  y.iUl  iluan 
v.  Ill  ...  uiv  the  ..|.t|..i>  l..  i-iir.  lmi"  f..r  .n-  ii»i.,tli. 
C.  Illaka,        Ko»«.lon  lt.*.l.  li.  <  !<•,.  Enslimil. 


J.  EDWARD  BANGS 


U.  S.  and  Foreign  Patents 


and    Pataat    Canaan    Validity  anr 
.Mortal*     Frame*.  Klerlrlcal 
Bapart. 

Suit*  alt  Barrlater  Bid*.      WASH  I NGTON,  D.  C. 
Eital.tl.hed  1849 

C.  L.  PARKER,  Patent  Attorney 

Cbrtia.^tl^  8.  Ptteel 


FOR 

A  liointf  concern  offers  for  sale  an 
established  business,  including  a  lead- 
ing line  of  Automobile  Tires  and  Ac- 
cessories and  having  a  nice  volume  of 
repair  work.  Located  in  southern  city 
of  125,000  population.  Business  can 
be  bought  very  reasonably,  and  offers 
an  excellent  opjHiruiuity  for  a  wide- 
awake man  to  become  established  and 
make  ^oml  money.  About  $2500.00 
required  to  effect  a  deal.  Address 
B  215,  c  o  The  Automobile. 


MEsceflllaneous 


I'nrmerlj 

OHVe.  li. 


Machinery 


BRYANT  THREE  SPINDLE  CHUCKING 

GRINDER  (like  near) 
CLEVELAND  2H"  AUTOMATIC  SCREW 
MACHINE  (Uteet  type) 

We  al»i>  uoy  ti<-«v  ami  ii-wl  ma.l.lne  '«.!» 
S1RW  JERSRY  MUHIVKHV  KXCH ASMK 

HI-SIS  Meehanlc  Street  NKWAItK,  N.  J 

CHARGING  APPARATUS 

One  .1)  Vertl.al  type  "Wotton"  Motor  tjen.-rator 
-rllarf-lliic  art,  V30  Volt.  S  )'h«-«\  00  Capa.lty 
HO  to  ».*>  amn.  at  sr.  to  111)  roll.;  I',  to  r.0  amp.  at 
30  v.l'tH,  *''>l|it"l«.fe  Willi  e».nlnul  lanel. 
IT.  KW.  (Ittt  <mi»M  '  Wi.lt. m"  (nn.tarjt  potential 
.lur-jliw  a.-t.  Tin  V..II.  11.-.0  II  PJI  ,  r,n  ey.-W. 
Comt.lrte  with  ta-a  |mliel«  cf  nwllrli  ImmhI  lll«-ter 
fwltehpn,  «>tc.    In  flue  nn'j  tmxr  ni'inttiA.    Writ*  for 


Radiator  &  Lamp  Repairing 

RADIATORS 
Mnat  IHirabl*  and  Em.  Ie«t 
Ijulie  New  Uadialur,  alls*  for  old  one. 

euiCEs  hid  nr. 
Todd  Mitiiuraetnrina;  Co. 
»10U  Mary  PI.  MH.wai.olla.  Mlm. 

RADIATORS 

Tanks,  Lamna,  Rt*ftatr#d  In  24  Hovri. 


DEZALERKi  Do  jmr  avn  ■nans<irrHi»rrii:i|f  with  mir 
Iraii-ft-r  trttt-r*.    Th»f  ar*  tlitrntilt,  ariUti-r-,  aaally 
■  |fl>lled  h (k)  alnajN  read/.    Calalott  on  cvqunl. 
MOTOKISTJi'    ACCGMMORlUfl  OO. 


Welding 


Alia-  Weldlnar  *  Cnlllna;  Flanta.  MMI.O0 
on  the  market  or 


itllna; 
1   bet  • 
an. I  ran 


FRANCO-AMUR 
ISO  Wnl  (Mth  St 


All  work  niaratil 
If  AS 


LAMP  CO. 
New  York  City 


RADIATOR  RKPAIRS— lxi«-»«t  prkv* :  nronint 
Mtl.'lltlol.  t*.  nil  ..rvlerH.  II.nxIm  r.a«N.r«.  tanks  HIMl 
wla.Ul.leld. 
IB  tireater  I 
The  IJnlte 


A  at.. 


rrnalrvd.  M.»t  eir.le.n  alMMi 
Work  railed  fur  and  deliverer 


to  fann.lrO.  Uuaranterd  _  . 
mr.nay  rofiinded.  »e  weld  awl  ataeblna  ready  la 
l.liii'c  liniken  erank.hnfu.  .rank  run.  atrlpped  vr 
hruiee  reara.  eyllndera,  »to.  All  weldx  cnarantaad 
etinal  of  WW  |iart>.  Atliia  Wrlilliia;  Wurka. 
43  Rita.  Are..  Rabrray,  N.  J. 

Motorists*  Books 
FIVE  AUTOMOBILE  CLUBS 

HAVE  ENDORSED 

REIN'S  AUTOMOBILE  RECORD 

Aak  fur  descriptive  circular. 
Sold  by  staUonera  and  auto,  cluba. 

Rein'.  Systems,  ^^iZ^il 


lin.llntor    A  l.n.i.p 

■  At*..  Drooklya.  N.  Y. 


till 


Hull!  and  Repaired.    W*  are 

Xi  inll»t»  in  radiator  retalrlnc,  aiitnni.ddle  relntliic. 
ii  nmniiriuliirerii  of  feiiriero,  taaki  and  all  ahrat 
nM-tal  pnrtH.  All  or.ler»  attended  t»  hflntf  .Uy  a*  re- 
relv.^1  nnd  bote  iwrwinnl  att.'ntlon  of  prorrietor-  All 
wurk  xunraritoe.1.  Berarrr  Aatoniolttle  Com- 
|i»'|.  -.'  ".-Mil  Paeknne.  Kni.»klyn.  X.  V.  

RADIATORS 

REST  SIK  AUTO  SliET  BfTil 

HtrOI)5  834         *»•••  New  York  City 

L«MI*jl  Phoee  V<t\.  11**4 


Portable  Oarages 

PORTAHLK  KAII  UiKS  and  BIMO  ALOW* 

We  nre  the  lant-at  manllfaelurern  of  portable  111 
nt*fl  ifafiiKe*  We  nt»o  nianufaetnre  wooden  saraiteM, 
•  t     li".>'e«.     r.irt«,rle».     erlwHilt  and 


IxinaHliiaM, 
.  Iinrclit^.. 

t.  ■ 
Id  Hrl.lRe  Ht. 


Pertabl.-  llulldlnar  Co. 


GLOBE.  BUILDING  COMPANY 
Weed  and  Steel  Sectional  .nd  PerUkle  I 

Far  All  I'urpoeca 


.  pin 


for  ratal-. 
tl-21 


rk  Row,  Net 


H  The  Automobile  "Want" 
and  "For  Sale"  columns 
bring  quick  results. 
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PROTECT  YOUR  CAR  NOW 

Mm  peerless  mohair  top  dressing 

?^in^rh.".bSen.,,tr,ed  *Td  {?«ted  bv  over  S00O  Auto 

Peerless 
Automobile  Specialties 

MAKE  OLD  CARS  LOOK  LIKE  NEW 

A  product  mmic  especially  for  each  part  of  a  car. 
(se  each  product  In  Its  respective  place.  The  name 
telle  Its  use. 


Pmlnu  llobair  Top 

Leather  Top  Drew- 

fwrl™  Unlne  Dfe. 
!'»ri~t  Cushion  nreaalac. 


Pwrless  Cylinder 
Gray. 

I'twu**.  Mirrorvldj — A  Vsr- 
ol*tl  Renewer. 

Peerless  Antl-Hu»t  nim  Paint. 

Aoto  Hod.  PnlUb. 
H«ltPrr  Hoi  Blars 
Eitre  rtiM  Black 


Specialty 

>•  jobber*  and  de  

ware  stores  Ihruout  the  Unit 


Write  for 


THE  COLUMBUS  VARNISH  CO. 

MAKERS,  COLUMBUS,  O. 


Equip 

Your 

Garage 

With  a 

Whitney 

Hand 

Miller 


■o  you  won't  have 
to  turn  away  prof- 
itable repair  buai- 
ne»,  or  turn  it 
over  to  the  ma- 
chine shope. 

The  Whitney 
will  take  cure  of 
any  nulling  job  in  the  line  of  auto  repair..  With  it  you 
can  cut  ge.-ir»,  t.mi,  sprockets,  do  key  scHinc,  straddle 
nulling.  profil.nE.  slotting  slabbing,  drilling  die  sinking 
and  countless  other  operation*. 

With  thin  all-around  machine  you  enn  handle  the  work 
in  your  own  garage.  You  can  avoid  delays;  you  can 
accommodate  customers. 

Simply  senj  .  po.fo/  (nr  Catalog  Wo.  4. 

The  Whitney  Mfg.  Co.,  Hartford,  Conn. 

 Chains.  Keys,  Hand  Milling  Machines 


THB^ADVBRTISERS'  ISDEX  Is  pubUahed  as  a  convenience  ami  not  as 


American  Ball  Bearing  Co   87 

American  Bronze  Company   50 

American  Motors  Co  57  to  60 

American  Sheet  ft  Tin  Plate  Co   90 

Atwater  Kent  Manufacturing  Worki   87 

Automobile  Engineer    .  84 


Baker  R  ft  L  Co  65  and  68 

Bearing  Co.  of  America   ot 

Beaver  Mfg.  Co   88 

Bock  Bearing  Co   61 

Bosch  Magneto  Co   91 

Bossert  Co. 


Bourne  Magnetic  Truck  Co   69 

Braender  Rubber  ft  Tire  Co   87 

Brown-Lipe-Chapin  Co   89 


Celfor  Tool  Company   89 

Central  Steel  Company   100 

Champion  Ignition  Co   80 

Cincinnati  Storage  Battery  Co  87 

Columbia  Axle  Co   5a 

Columbia  Graphophone  Co   90 

Columbus  Varnish  Co.,  The   98 

Continental  Motor  Co   91 

Corcoran-Victor  Co   86 

Cullman  Wheel  Co   90 


Dayton  Top  Improvement  Co   81 

Detroit  Accessories  Corp   63 

Drake  4  Co..  F.  J.  ..   80 

Dyneto  Electric  Co   83 


Eclipse  Machine  Co   73 

Edmunds  ft  Jones  Corp   91 

Eisemann  Magneto  Company   79 

Electric  Auto- Lite  Co   74 

Electro  Metal  Products  Co   88 


Fahrig  Metal  Co. 
Ferro  Machine  ft 
Firestone  Tire  ft 


Foundry  Co   77 

L  rCo    91 


Gibson- Hollistcr  Mfg.  Co   88 

Golden,  Belknap  ft  Swartr  Co   78 

Grossman  Corp.,  Emil   84 

Gulf  Refining  Company                        .  So 

H 

Hartford,  E.  V,  Inc   1 

Hawthorne  Mfg.  Co.,  Inc..  90 

Hess-Bright  Mfg.  Co   62 

Hide  Leather  ft  Belting  Co   70 

Horton  Mfg.  Co.,  F.  L   00 

Houk  Mfg.  Co   88 

Hudson  Motor  Car  Co  Front  Cover 

Hyatt  Roller  Bearing  Co   8o 

Hydraulic  Pressed  Steel  Co   8? 


Indiana  Rubber  ft  Insulated  Wire  Co 


86 


Janney-Steinmetz  ft  Co  72 

Jepson.  John  W   m 

lohns-Manville  Co.,  H.  W   87 

Johnson  ft  Sons.  S.  C   5, 
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K 

K-W  Ignition  Co   «3 

Kissel  Motor  Car  Co   7* 

L 

Liberty  Cut  Glass  Works   85 

Liberty  Motor  Car  Co   89 

M 

Mercer  Automobile  Co   49 

Merrill  Spring  Co.,  E.  R   90 

Milwaukee  Machine  Tool  Co   90 

Moltrup  Steel  Products  Co   87 

Motor  Age    86 

Mutty  Co..  L.  J   64 

N 

National  Auto  Show   5° 

National  Rubber  Co   86 

New  Departure  Mfg.  Co  89 

New  Process  Gear  Corporation   91 

N.  J.  Car  Spring  &  RubW  Co   88 

N.  V.  ft  N.  J.  Lubricant  Co   86 

O 

Oakley  Chemical  Co   85 

P 

Paige-Detroit  Motor  Car  Co   71 

Park  Drop  Forge  Co   90 

Perlman  Kim  Corp   88 

Pfau  Mfg.  Co   83 

Pittsfield  Spark  Coil  Co   81 

Prest-O-Lite  Co   86 

R 

Rajah  Auto  Supply  Co   89 

R.  4  H.  Platinum  Works   87 

S 

Salisbury  Wheel  &  Mfg.  Co   91 

Seidel.  Carlos  M   9 

Sheldon  Axle  &  Spring  Co   86 

Simms  Magneto  Co   83 

Splitdorf  Electrical  Co   83 

Spring  Nut  Lock  Company   83 

Star  Rubber  Co   S3 

Stewart-Warner  Corp  and  Cover 

Stromberg  Motor  Devices  Co.   88 

Studebaker  Corp   4 

Sunderman  Corporation    84 

T 

Thermoid  Rubber  Co   75 

U 

United  Smelting  A  Aluminum  Co   99 

W 

Ward  Leonard  Electric  Co   89 

Waukesha  Motor  Co   87 

Weston  Electrical  Instrument  Co   86 

Whitney  Mfg.  Co   98 

Willys-Overland  Co  Back  Cover 

Winkley  Co   8g 

Wyman  &  Gordon  Co  v  .  3 

Z 

Zenith  Carburetor  Co  3rd  Cover 


SHEET  S 
PUKE  INGOTS 
ALLOYS 
GRANULATED 


"GOOD 

INGOTS 
FOR  -  • 
PERFECT 
CAST* 
IKGS" 


UNITED  SMELTING  s  A 


"ELEKTRA  Br^ke/Lining 
say«*d/utf  tltat  time/  S 


In  emeriti-mien  you've  6"t  I"  "eall  for  help"  on  your  brake 
lining*  I'l-on  Hie  respnnsl* onejm  of  your  broken  depenu* 
the  safety  of  yuur  rar  and  Its  passengers.  A  aood  brake 
lining  In  nimbly  itnixl  Insurance.  Consider  It  as  auch  by 
Kettlnit  lb*  baal  obtainable— 

ELEKTRA  ASBESTOS  FRICTION 
BRAKE  LINING 

Made  <>f  jtfattrt  asbestos,  chemli-ally  •  "Milliard  |b>  • 
patented  process)  with  an  Indestructible  metal,  anil  Sffer- 
I11K  a  Ver>  hlKh  ewcftlclenl  of  friction.  That  In  why  It  will 
ne|  Ir  irn.'  Char,  nr  Slip;  wby  nil.  water  or  vapor  has  M 
effect  u|hiii  It. 

In  point  of  wear  mid  s>t\  l.  r  il  lia*  ii"  minimi 
Write  for  sajnpie  and  complete  Information 

THE  F.  L  HORTON  MFC.  COMPANY 

Whittier  Street  Boston,  Mass. 
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What  More  Strenuous  Service  Could  Be  Conceived  ? 


Our  Products 

"Afattwn"  Chrome  Nickel 
"At»thon"  Chrome  Sleell 
"Agalhon"  Vanadium 
"Afathon"  Chrome  Vanadium 
"Afathon"  Hifh  Carbon 
"Ajalhon"  Nickel  Steelt 
"Afathon"  Special  Analjecs 
Shipping.  FaciEtie*  -3  Railroada 


For  the  last  two  years  we  have  been  reading 
about  the  efficient  service  the  motor  ambulances 
are  doing  on  the  European  battlefields.  How  they 
have  been  ready  day  or  night,  good  weather  or  poor 
weather,  over  excellent  roads  or  over  no  roads  at 
all  to  carry  on  their  work  of  mercy. 

For  this  kind  of  strenuous  service  the  ambulances 
must  be  built  to  withstand  the  severest  service  con- 
ceivable. All  parts  where  breakage  is  possible — 
especially  the  axles,  crank  shafts,  drive  shafts,  con- 
necting rods,  transmission  gears,  bearings,  spindles, 
etc. — must  be  built  of  steel  such  as  Agathon  Steel 
if  they  arc  to  stand  up  under  these  heavy  tasks. 

A  motor  ambulance  whose  component  parts  arc 
made  from  Agathon  Steels  will  stand  these  tasks 
because  we  manufacture  the  steel  with  this  end  in 
view.  Every  phase  of  producing  it  is  undertaken 
with  the  assumption  that  the  steel  will  be  subjected 
to  tremendous  strains. 


The  Central  Steel  Company,  Massillon,  Ohio 

Detroit  Office:    124-27. 28  Ford  Bldg..  Chicago  Office:    Room  1511-12  Lytton  Bldg.,  14 

F.  Walter  Gulbert,  Oletrlct  Salca  Manager.  Eaat  Jackaon  Blvd.. 

Cleveland  Office:    Hlckox  Building,  A.  Schaeffer.  Dlatrlct  Salea  Manager. 

The  Hamill. Hlckox  Company,  Olatrlct  Rep.  Philadelphia  Office:   903  Wldener  Building. 

reaentativea.  Frank  Wallace.  Olatrlct  Salea  Manager. 

J.  E.  Oockendorff  A  Co.,  20  Broad  St..  New  York,  N.  v..  General  Export  Agent*. 
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From  the  southern  cape  of  Africa 
to  Russia's  northmost  road,  then 
east  and  west  until  the  globe  is 
circled,  there  is  but  one  carbureting 
device  known  everywhere  —  THE 
ZENITH. 

For  nine  years  this  Plain  Tube 
carburetor  has  been  building  a 
commanding  reputation  on  Europe's 
foremost  cars.  In  the  far-off  places 
and  in  the  centers  of  the  industry 


the  Zenith  is  delivering  uniform 
results  continuously.  Five  separate 
Zenith  factories  are  proof  con- 
clusive. 

Over  fifty  American  manufac- 
turers in  the  motor  industry  now 
equip  with  Zenith  for  service  on 
motor  trucks,  touring  cars  and 
aeroplanes.  They  know  its  sales 
and  service  value.  It  gives  results 
— the  answer. 


NEW  YORK 


ZENITH  CARBURETOR  CO. 

DETROIT,  U.  S.  A. 


CHICAGO 
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ETTER  PERFORMANCE  AT 
SPEEDS  YOU  NORMALLY  USE 


The  Willvs-Siv  compared  with  any  other  six  of  its 

size,  will  gr.  e  you 
—  higher  power  at  normal  driving  speeds 
— faster  pick-up  at  normal  driving  speeds, 
—smoother  climbing  without  rushing  the  hills. 
— greater  smoothness  in  high  gear  at  very  slow  speeds. 
The  new  \\ "illys-Six  attains  a  speed  of  Jo  miles  per 

hour  at  768  r.p.m. — 40  miles  per  hour  at  1 536  r.p.m 
In  design,  finish  and  appointment*  it  is  new,  beautiful 

complete  and  up  to  the  minute. 
It  sets  a  new  UiKh  mark  in  easy  riding  comfort. 
Long  forty-eight  inch  cantilever  rear  springs,  perfect 

balance,    long    wheelbase — 125    inches,    big  tires — 

454x35  inches— provide  the  utmost  ease  and  luxury 

of  riding  comfort 


And  the  low  deep-cushioned  seats  are  built  over  im- 
proved scat  springs — each  spiral  separately  encased 
and  thus  air  cushioned  and  checked  against  rebound 

The  price,  $1335.  is  possible  because  Willys-Six  shares 
the  economies  that  we  obtain  by  building  a  complete 
line  of  automobiles  in  our  factory 

— with  onf  executive  organization. 

— our  purchasing  power. 

—and  selling  them  with  nnr  sales  expense  through  ont 
dealer  organization. 

The  Willys-Overland  Automobiles  represent  an  excep- 
tional buying  opportunity  for  the  public — an  excep 
tional  selling  opportunity  for  automobile  dealers 


The  Willys-Overland  Company,  Toledo,  Ohio 

Manufacture  of  Wlllra-Knlaht  and  Ovarland  Autamobllaa 
"Madaln  U.  S.  A." 


Digitized  by  Google 


DATE  DUE 

STANFORD  UNIVERSITY  LIBRARIES 
STANFORD,  CALIFORNIA  94305-6004 


by  G6 


